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Abstract

Does higher import competition increase formalization and aggregate productivity?
Exploiting plausibly exogenous variation from Chinese imports, we provide empiri-
cal causal evidence that higher imports increases the share of formal manufacturing
enterprise employment in India. This formal share increase is both due to the rise
in formal-enterprise employment driven by the high productivity firms, and a fall
in informal-enterprise employment. The labor reallocation is enabled by the formal
firms’ hiring of contract workers, who do not carry stringent firing costs. Overall,
Chinese import competition increased formal sector employment share by 3.7 per-
centage points, and aggregate labor productivity by 2.87%, between 2000-2001 and
2005-2006.
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1 Introduction

Developing countries are characterized by a large informal workforce. Higher informal

enterprise employment is associated with lower income and development, in part due to

the inefficient allocation of resources across sectors and firms (Hsieh and Klenow, 2009;

Restuccia and Rogerson, 2008).1 Therefore, any reallocation of employment towards more

productive formal sector firms can increase aggregate productivity and promote develop-

ment.2 Given that the firms in developing countries are increasingly exposed to imports, it

is crucial to investigate the role of import competition in allocating labor between informal

and formal enterprises. Multiple mechanisms drive this relationship. Import competition

can increase formal share of employment as unproductive informal firms exit, but can also

decrease formal employment if unproductive formal firms transition to the informal sector

(Dix-Carneiro et al., 2021).3 Not surprisingly, the empirical evidence is mixed, with some

studies showing null or economically small positive effects on informality (Goldberg and

Pavcnik, 2003; Paz, 2014), while others showing significant positive effects on informality

(Dix-Carneiro and Kovak, 2019).

Exploiting the meteoric rise of Chinese manufacturing imports, we provide new evidence

that higher import competition in an industry increased the share of employment in the

formal sector manufacturing enterprises in India. This was driven both by a decline in

informal enterprise employment and an increase in formal enterprise employment. The

latter is in turn driven by the hiring of workers on fixed-term contracts through third-

party contractors (or, contract workers). Our findings suggest that import competition,

by forcing informal firms to exit, can reallocate resources toward more productive formal

firms leading to aggregate productivity gains in developing countries.

Our study makes two important contributions to the literature. First, we show that

trade can induce formalization by increasing competition in the domestic market, a result

1A large informal sector also constrains development and growth by lowering the tax base and hindering
fiscal capacity (Besley and Persson, 2013; Levy, 2010).

2Naturally, formalization is a popular policy tool, and a variegated set of policy options have been
considered towards achieving that. These include, for example, the lowering of registration costs or taxes
for formal firms, providing capital grants to small firms, and the careful dismantling of size-based policies
to incentivise growth (De Mel et al., 2013; McKenzie, 2017; Rocha et al., 2018).

3As shown by Ulyssea (2018), formal and informal firms coexist even within narrowly defined industries.
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hitherto only observed in the context of export market access (Costa et al., 2016 and

McCaig and Pavcnik, 2018). Second, we provide novel evidence on the role of contract

workers in enabling formalization in response to increased imports in a setting with high

labor adjustment costs for firms. Our study provides rigorous empirical evidence consistent

with the abundant anecdotal evidence that the Indian informal manufacturing sector was

negatively impacted by Chinese import competition.4

Studying the impact of import competition on labor reallocation between the infor-

mal and formal sector enterprises presents two key challenges. First, comprehensive data

on informal enterprises are usually not available. India is one of the few countries where

nationally representative surveys of informal enterprises conducted at regular intervals cov-

ering both urban and rural areas, and using non-household sampling units are available.5

We exploit the availability of these enterprise data for the years 2000-2001 and 2005-2006

and complement them with formal sector enterprise data for the same years to study the

allocation of employment between these sectors in this period.

In doing so, we follow an enterprise-based definition of informality (Nataraj, 2011 and

McCaig and Pavcnik, 2018). Our classification of firms into the formal and informal sectors

is based on the firm’s registration status with the Indian Factories Act, 1948. This defini-

tion, based on firm registration, is consistent with the definition of formal/informal firms

in other low- and middle-income countries, such as Vietnam (McCaig and Pavcnik, 2018)

and Brazil (Ulyssea, 2018).6 A number of labor regulations related to workplace safety and

employment benefits become binding at these employment thresholds that considerably in-

crease the unit labor costs for formal enterprises relative to informal enterprises. The lower

regulatory costs for informal firms let them survive despite their low productivity which

4See, for example, ASSOCHAM (2013a) for the toy industry, Sathyanarayana (2014) for the fire-crackers
industry, ASSOCHAM (2013b) for the ceramics industry, and Roy (2013) for the bicycles industry.

5India’s unorganized sector surveys cover all regions (except some extremely remote areas), and use the
Economic Census of India which provides a comprehensive coverage of units undertaking any economic
activity, and the population census in some rural areas as the sampling frame.

6Under the Factories Act, 1948, factories are required to be registered if they employ 10 or more workers
with electricity, or employ 20 or more workers. Firms that are smaller could still register under the law, and
firms that are larger may operate illegally without registering. Productivity and size distributions could
overlap between the formal and informal sector firms (Allen et al. (2018); Meghir et al. (2015); Ulyssea
(2020)). Hence, we use the actual registration status of a firm rather than the mandated size cut-offs to
classify firms as formal and informal for our analysis.
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hampers employment allocation to more productive formal enterprises, resulting in the

misallocation of labor within industries (Hsieh and Klenow (2009); Boedo and Mukoyama

(2012)). Not surprisingly, a large share of employment in India is concentrated in the infor-

mal sector. In 2005, the share of informal workers in the manufacturing sector employment

was approximately 80% (Asturias et al., 2019).

The second challenge lies in identifying the effects of import competition on employment,

which is riddled with simultaneity concerns arising from unobserved demand and technology

shocks that affect both imports and employment. To address this, we exploit the differential

exposure of industries in India to Chinese imports. The increase in Chinese imports are

plausibly exogenous because they are primarily driven by the increase in manufacturing

productivity in China due to its own internal reforms (Acemoglu et al., 2016; Autor et al.,

2013).7 Chinese exports grew tremendously worldwide during the last few decades. While

import share to India from China rose by over 16 times between 1998-2007, imports from

other countries only doubled. Chinese imports share in India stood at a remarkable 18

percent in 2007.

To address any remaining concerns, we employ an instrumental variable strategy that

uses Chinese imports to a set of Latin American countries as an instrument for Chinese

imports into India (following Acemoglu et al., 2016).8 We control for alternative trade

channels and a rich set of fixed effects to control for unobserved common demand and tech-

nology shocks across India and Latin American countries.9 Further, we provide evidence

that our results are not driven by concurrent reforms like the de-reservation of small scale

industries (Martin et al., 2017), and the Supreme Court ruling in 2001 that increased con-

tract employment (Bertrand et al., 2022). Finally, we address the concern that our results

7Among other things, these internal reforms enabled the setting up of special economic zones (Alder
et al., 2013), facilitated technology transfers through foreign direct investments (Autor et al., 2016) and
multinational activity (Naughton, 2006), and promoted the mass migration of workers from rural to urban
areas (Chen et al., 2010). Further, China’s accession to the World Trade Organization in 2001 provided
an additional boost to its exports (Branstetter and Lardy, 2006).

8We choose a set of Latin American countries for the instrument as they are not major trade partners
of India and thus, the possibility of alternative trade channels contaminating our estimates is limited.

9The alternative trade channels include import competition in India from low- and middle- income and
high-income countries, competition posed by China in markets that India exports to (low- and middle-
income and high-income countries), India’s export share to countries in the instrumental variable list, and
trade policy measures such as output and input tariffs.
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may be capturing the effects of increased access to Chinese inputs. We find that our results

are robust to controlling for the downstream propagation (through access to intermediate

inputs) and upstream exposure (through effects on buyers) to the Chinese import shock.

In India, formal registered manufacturing firms employ directly hired regular workers

with open-ended contracts. These workers enjoy considerable job security, regulated work-

ing conditions, and receive social security and retirement benefits. Formal firms also hire

contract workers through third party contractors in fixed-term contracts to achieve flexibil-

ity in hiring and firing. Specifically, the firing costs imposed on regular workers through the

Industrial Disputes Act, 1947, are not applicable to contract workers (Besley and Burgess,

2004). These workers have varied skills and have been documented to be performing simi-

lar tasks as regular workers (Singh et al., 2017). The third-party contractors are required

under the Contract Labor Act, 1970, to obtain a license from the government. The Act also

specifies working conditions, including hours of work, wage payments, and amenities, for

the contract workers. Contract workers also receive social security and retirement benefits

under the same set of legislations as applicable to regular workers. In contrast, informal

workers hired by informal or unregistered establishments do not obtain these mandated

benefits.

Our results using nationally representative firm level surveys imply that between 2000-

2001 and 2005-2006, Chinese import competition led to an increase in formal share of

employment by 3.7 percentage points. While we observed both an expansion in the formal

sector, and a contraction of the informal sector, the latter effect dominates, resulting in

net employment losses in the industry in the short run. The increase in the formal sec-

tor employment is driven by contract labor. We also find evidence for an increase in the

probability of a worker being employed in the formal sector firm in response to increased

Chinese import competition using nationally representative worker level surveys. Addi-

tionally, using a representative panel of formal sector firms, we find within-firm increase in

overall and contract employment in response to Chinese import competition. The increase

in employment is driven by high productivity firms who increase their regular and contract

employment in response to Chinese import competition. Additionally, we find that the
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overall increase in formal share of employment as a result of Chinese import competition

is observed in states with more stringent EPL (based on Besley and Burgess (2004)) and

states with higher worker unionization.

Further, we find that Chinese import competition increases industry-level labor produc-

tivity. Using the standard Olley-Pakes decomposition (Olley and Pakes, 1996), we find that

this increase is driven by reallocation of market share toward high productivity firms. Ad-

ditionally, we also calculate the labor productivity increase due to increase in formal sector

share in employment using a standard development accounting framework (Caselli, 2005;

Gollin et al., 2014; McCaig and Pavcnik, 2018; Vollrath, 2014). Our preferred estimate of

labor productivity gap between the formal and informal sectors is 2.18, after adjusting for

differences in prices, human-capital, and hours-worked. Based on this, we estimate that

Chinese import competition led to an increase in aggregate labor productivity by 2.87%

relative to the baseline.

These results suggest that the institution of contract labor enables the smooth reallo-

cation of workers between the informal and formal sectors. Our results are consistent with

studies showing that Employment Protection Laws (EPL) limit employment adjustment

and hamper worker reallocation (Boedo and Mukoyama, 2012; Hopenhayn and Roger-

son, 1993; Kambourov, 2009), and that contract workers enable smoother adjustment of

workforce in these settings (Autor, 2003; Chaurey, 2015; Saha et al., 2013). Our results are

further consistent with Bertrand et al. (2022) that demonstrate the positive role of contract

labor in the growth of the large formal sector manufacturing firms in India. Admittedly,

the quality of contract jobs is worse than regular jobs. However, since contract work is

regulated, we expect these formal sector jobs to be of better quality than informal sector

jobs. Indeed, we test for the effect of Chinese import competition on indicators of job

quality using nationally representative worker level surveys, and find that job stability and

the probability of receiving retirement benefits increases for workers.

Our study relates to Dix-Carneiro et al. (2021) who study the role of trade liberalization

in a structural general equilibrium model in Brazil. Through counterfactual simulations,

they find that a reduction in trade barriers results in the exit of informal firms and a large
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decline in informal employment in the import competing sector, leading to an increase

in productivity. Our findings complement these results and provide reduced-form causal

evidence that Chinese import competition leads to an increase in the formal share of em-

ployment and aggregate productivity gains in the import competing sector. Our study is

also related to McCaig and Pavcnik (2018), who find that export market access increases

aggregate productivity by increasing the formal share in employment. Complementing their

findings, we provide the first empirical evidence that import competition led formalization

also leads to productivity gains from trade.

Our work also relates to empirical papers studying the effect of tariff liberalization

episodes on informality. Dix-Carneiro and Kovak (2019) and Paz (2014) find that tariff

reductions lead to an increase in informality in Brazil. Goldberg and Pavcnik (2003) find

that tariff liberalization significantly increases informality in Colombia in the period pre-

ceding labor market reforms, while they find no effects in Brazil. Further, recent studies

show that some formal firms increase the hiring of informal workers (the intensive margin

of informality) in response to import competition. In Peru, Cisneros-Acevedo (2019) finds

that the increase in the intensive margin of informality in response to tariff declines is

driven by small/medium sized formal firms, and not by large firms because the latter are

more likely to be audited by tax agencies in their setting. Ponczek and Ulyssea (2021)

find a relative increase in intensive-margin informality and an increase in the probability

of survival of formal firms in response to tariff liberalization in regions with weak labor

law enforcement in Brazil, consistent with the fact that formal firms in Brazil hire informal

workers (Ulyssea, 2018).

Our study differs from the literature in three important ways. First, the increase in the

formal firm employment in response to Chinese import competition in India is driven by

high productivity firms rather than smaller unproductive firms. As high productivity and

larger firms are more visible to the tax authorities, our results reflect that contract workers

in India are legally eligible and covered under multiple labor laws, unlike informal workers

who may not be legally employed by formal firms. Second, we provide novel evidence on the

crucial role of contract workers in enabling formalization in response to increased import

6



competition in a setting with stringent labor laws for formal firms. Third, while the extant

literature focuses on tariff liberalization episodes, our study documents the effect of the

relatively less explored Chinese import competition.

We contribute to the growing literature on the effects of Chinese import competition,

which have largely documented negative employment effects (Acemoglu et al., 2016; Autor

et al., 2013, 2014; Bloom et al., 2016; Mansour et al., 2020; Utar and Ruiz, 2013). Cor-

roborating these findings, we also document employment losses in industries more exposed

to import competition. Further, our results are also consistent with the counterfactual

estimates in Dix-Carneiro et al. (2021), who document that a reduction in trade barriers

increases both the aggregate productivity and the unemployment rate.

The rest of the paper is organized as follows. Section 2 provides a conceptual framework.

Section 3 discusses the data sources and describes the measurement of informality. Section

4 presents the empirical strategy. Section 5 presents and discusses the results. Section 6

concludes.

2 Conceptual Framework

In this section, we briefly lay out the potential mechanisms linking import competition to

the allocation of labor across the formal and informal sectors in a developing country. The

presence of a large informal sector reflects a misallocation of resources within industries

as informal enterprises survive despite their low productivity. This is because informal

enterprises do not comply with regulations covering formal enterprises and hence have a

relatively low unit labor cost (Amirapu and Gechter, 2020). Thus, in settings with high

informality, import competition can potentially improve the allocative efficiency within

industries by increasing the formal share of employment due to the exit of informal firms

(extensive margin) and by increasing the employment ratio of formal to the informal sector

among the surviving firms (intensive margin).

An increase in imports to an industry reduces demand for firms, and this would dis-

proportionately reduce the profits of lower-productivity firms. Informal firms, on average,
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have substantially lower productivity compared to formal sector firms (McCaig and Pavc-

nik, 2018), either due to differences in underlying productivity (Melitz, 2003) or managerial

ability (Lucas Jr, 1978).10 Import competition would induce some low-productivity formal

firms to transition to the informal sector, but it would also force some unproductive in-

formal firms to exit the industry as they are unable to earn enough profits to stay in

the market (Dix-Carneiro et al., 2021). Thus, the overall effect of import competition on

informal employment can be positive or negative depending on the channel that dominates.

Further, in models with heterogeneous firms, monopolistic competition, and endoge-

nous markup, as in Melitz (2018), import competition can also lead to intensive margin

reallocation toward the more productive formal firms.11 High productivity firms, who also

charge higher markups, will reduce their markups and hence prices as the price elasticity of

demand increases in response to increase in import competition. This leads to reallocation

of output and labor towards more productive formal firms.

In addition, high productivity formal firms could also increase employment in response

to import competition. This could happen, for instance, in models where increased import

competition can induce high productivity firms to increase investments and employment

(escape competition effect) while low productivity firms are discouraged from investing

(Schumpeterian effect) (Aghion et al., 2005).12 The increase in employment by high pro-

ductivity firms in response to increased import competition is also predicted by extensions

of the standard Melitz model with endogenous wages, as in Demidova and Rodriguez-Clare

(2013).

Further, import competition could also induce formal firms to increase the demand for

contract workers to counter the bargaining power of permanent workers (Saha et al., 2013).

10If there are differences in marginal costs across firms and there is a fixed cost for exporting, only the
most productive firms would earn enough profits to be able to export (Melitz, 2003). Thus, informal firms
and low-productivity formal firms would serve only the domestic market and be relatively more exposed
to import competition.

11There is empirical evidence that markups vary across firms within industries in India. De Loecker et al.
(2016) document considerable differences in markup across firms within industries in the manufacturing
sector in India.

12Gutiérrez and Philippon (2017), studying US firms, find that Chinese import competition leads to
increased investments and employment in firms with high market share while it reduces investments and
employment in laggard firms. Bloom et al. (2016) study European manufacturing firms and find that
Chinese import competition leads to reallocation of workers toward technologically more advanced firms.
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Firms could also employ more contract workers in an effort to reduce wage costs in response

to increased competition from Chinese imports. However, in these settings, contract and

regular labor are imperfect substitutes (Kapoor and Krishnapriya, 2019), which is why firms

always employ a mix of regular and contract workers. This increased demand for contract

workers by formal firms would further reinforce the reallocation of workers towards the

more productive formal firms.

Our discussion above linking import competition to formal share of employment has

abstracted from mobility frictions that may restrict the movement of workers from informal

to the formal sector and would dampen the reallocation process. If these frictions are

salient, it would frustrate any attempt to empirically observe the reallocation effect of

import competition. Taken together, these mechanisms highlight the complex relationship

between import competition and labor allocation across the formal and informal sectors.

Whether import competition leads to an increase or decrease in formal share of employment

is ultimately an empirical question.

3 Institutions, Data, and Measurement

3.1 Institutional Background

The Indian labor market is comprised of three broad segments. First, the regular payroll

workers who are directly employed by registered firms, and typically have job security and

obtain work-related benefits including social security and retirement contributions. Second,

contract workers who are employed by registered firms through a third-party contractor or

staffing agency. These workers are not on the payroll of the firm but are employees of the

staffing companies, and are mandated to receive several benefits that are available to the

regular workers. Third, the workers employed by the informal/unregistered firms who do

not obtain many work-related benefits available to the formal sector regular and contract

workers.

Regular and Contract workers: Regular workers in India obtain job security through

the Industrial Disputes Act (IDA). As per this legislation, firms employing 50 or more regu-
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lar workers need to offer severance pay after dismissal or retrenchment, and firms employing

100 or more regular workers should obtain government permission to lay off or retrench

even a single worker. Employers should also notify the government if they plan to close

down their factories. These rules add significantly to the employment costs for firms.13

These rules are however not applicable to contract workers, and therefore firms could hire

contract workers to circumvent these regulations.

Contract labor employment is regulated under the Contract Labor Act, 1970 (CLA).

This act requires plants that employ 20 or more contract workers to register for employing

such workers and also requires contractors and staffing companies with 20 or more employees

to obtain a government license to operate. Plants using contract workers are required to

declare the number of contract workers and their type of work. The CLA provides contract

workers with rights related to working conditions and protects them against delays in wage

payments.14 In addition, contract workers also receive several of the same benefits as regular

workers directly employed by the manufacturing plants, such as, social security benefits,

and retirement benefits (Bertrand et al., 2022). As staffing firms can place these workers

across many plants and are themselves covered under the IDA, they are plausibly able to

ensure stable employment for contract workers.

Section 10 of the CLA equips the relevant government to ban contract workers in certain

types of work.15 It is not explicit from the text of the act as to whether a ban based on

a section 10 notification would imply that firms need to absorb the currently employed

contract workers in their payroll after the ban. Owing to the lack of clarity, the hiring

of contract workers was muted in the early years after the institution of the CLA. A

Supreme Court ruling in 2001 provided an interpretation that clarified the law. The ruling

13In addition to job security through the IDA, regular workers also receive gratuity (under the The
Payment of Gratuity Act, 1972), provident fund (under the Employees Provident Fund Act, 1952), health
insurance (Employees’ State Insurance Act, 1948), and leaves including maternity leave (The Maternity
Benefit Act, 1961).

14The CLA stipulate provisions for basic amenities for contract workers at the workplace including
canteen, toilet, and drinking water.

15Factors considered for controlling or banning the use of contract labor include whether the job is
perennial or seasonal in nature and whether the work is central (core) or peripheral to the factory operations.
Some governments have indeed issued notifications based on section 10, banning contract labor in certain
tasks and categories of work. For example, Andhra Pradesh issued a notification banning contract labor
in core activities in 2003.
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articulated that firms need not absorb contract workers into their payroll after a section

10 ban.16 The reason provided was that “contract labour is not rendered unemployed as

is generally assumed but continues in the employment of the contractor as the notification

does not severe the relationship of master and servant between contractor and contract

labour.” The judgment also notes that “if a contractor intends to retrench his contract

labour he can do so only in conformity with the provisions of the I.D. Act.” It is argued

that such a stance by the court has made it easy for firms to hire contract labor without

the fear that if there was a ban on contract labor, then, they would not have to absorb

them (Das et al., 2015). With the no-absorption requirement having been clarified by the

supreme court, the hiring of contract labor has proliferated since 2001.

Both regular and contract workers are hired for similar tasks by Indian manufacturing

firms. Singh et al. (2017), from a survey of 500 firms in several north Indian states, infer

that contract workers are employed to perform the core tasks of firms, and are not restricted

to peripheral activities. The same survey points out that a majority of firms used contract

workers who are semi-skilled or skilled, and that about half the surveyed firms report that

regular workers are not more skilled than contract workers.

Informal Sector Enterprises and Workers: We use an enterprise-based definition

of informality, wherein we classify a firm to be formal if they register with the Factories

Act, 1948, and are considered to be informal otherwise. As per the Factories Act, 1948, a

factory is deemed to be registered if it employs 10 or more workers and uses electricity, or

employs 20 or more workers with or without electricity. Several regulations become binding

at these employment thresholds that considerably increase the unit labor costs of formal

firms relative to the informal firms (Amirapu and Gechter, 2020). These regulations relate

to, among other things, workplace safety requirements, insurance and social security taxes,

gratuities, and administrative liabilities related to labor laws. Amirapu and Gechter (2020)

find that these regulations increase the firm’s unit labor costs by a significant 35%.

While the act mandates registration based on size thresholds, firms that are smaller in

size could register under the law, and firms that are larger may operate illegally without

16Steel Authority of India Limited v. National Union Water Front Workers judgment (the “SAIL”
judgment). https://indiankanoon.org/doc/277653/
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registering.17 Indeed, studies show that productivity and size distributions could overlap

between the formal and informal sector firms (Allen et al., 2018; Meghir et al., 2015; Ulyssea,

2020) even within the same narrowly defined industry. While informal firms are on average

smaller than formal firms, it does not always imply a stark duality between the two sectors

(De Paula and Scheinkman, 2010; La Porta and Shleifer, 2008, 2014; Perry, 2007).18 For our

analysis, we use the data on actual registration status rather than the mandated size-based

bifurcation.

Further, workers employed by unregistered informal sector firms do not obtain several

benefits related to working conditions, social security, and retirement benefits, that are

mandated for workers employed in the formal sector registered firms. In principle, while

the Minimum Wages Act, 1948, covers workers in both informal as well as the formal

enterprises, enforcement and thus compliance is much lower among informal firms (Das

et al., 2015; Gindling and Terrell, 2009; Rani et al., 2013). The quality of informal jobs is

therefore much poorer than contract jobs.

3.2 Data Sources, Measurement, and Summary Statistics

Data Sources: Our primary source of data on informal firms is the quinquennial cross-

sectional unorganized sector enterprise surveys conducted by the National Sample Survey

(NSS) Organization. For the formal sector, we use data for manufacturing plants from

the Annual Survey of Industries (ASI) conducted by the Central Statistical Office (CSO),

Government of India. The ASI covers all registered establishments in the country with 100

or more workers, and randomly samples establishments with less than 100 workers. We use

the ASI data in 2000-2001 and 2005-2006 to match with the years the NSS unorganized

sector survey data are available. Henceforth, we refer to this combined dataset as ASI-NSS.

17We observe that 3.6% firms in the ASI in the year 2000 are below the Factories Act threshold. Notably,
though, only 0.22% of firms are above the size thresholds are in the NSS unorganized sector survey in the
year 2000. Fewer large firms violating the Factories Act is consistent with the fact that the cost of operating
in the informal sector increases with firm size as the probability of getting caught increases with firm size
(De Paula and Scheinkman, 2011; Perry, 2007; Ulyssea, 2020).

18The dualistic view states that informal and formal sectors are distinct and non-interacting entities,
and that informal firms have on average they have less educated entrepreneurs, are smaller both in terms
of employees and revenues, pay lower wages, and earn lower profits relative to formal firms (La Porta and
Shleifer, 2008, 2014; Perry, 2007).
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We note that these surveys are nationally representative of the unorganized and formal

sector enterprises, respectively. We observe information on the number of employees in

both the NSS and ASI establishment surveys. In addition, the ASI also reports information

separately on regular employment and contract employment.19 Further, both the NSS and

ASI surveys are unique in that they capture detailed information on physical production,

units of measure, and sales for disaggregated product lines produced by each firm.20 We

also use the unit-level panel ASI data with firm identifiers from 1998-1999 to 2007-2008 to

study outcomes within the formal sector firms over time.21

We also use worker-level data from the Employment-Unemployment Survey (EUS hence-

forth) conducted by the NSS. This is a quinquennial nationally representative cross-section

survey of all workers in India. We utilize data for two years, namely, 1999-2000 and 2004-

2005. The survey reports data on worker characteristics such as age, gender, education,

marital status, residence location, religion, and social group, and employer characteristics,

such as firm size, usage of electricity, and registration status. Information on employer

characteristics enable us to classify workers as being employed in informal vis-a-vis for-

mal firms that further enables us to study the effect of import competition on workers’

employment across these sectors.22

Our primary source of industry level trade data is the UN-COMTRADE database.23

From this database, we compiled data on Chinese imports to India, and to a set of low-

and middle-, and high-income countries. We also compiled total imports to India from low-

and middle-, and high-income (other than China and the IV countries), and India’s export

share to countries in the instrumental variable list. We use data on input and output tariffs

19Another important micro-level dataset on Indian firms is PROWESS, which is published by the Centre
for Monitoring Indian Economy (CMIE). However, unlike the ASI, PROWESS does not report employment
data for the majority of firms and also does not collect data on different types of workers employed by
firms.

20The product lines are classified according to A Standard Industrial Commodity Classification (ASICC)
classification. There are over 3800 distinct product lines reported in the survey.

211998-1999 is the first year for which ASI is available with an establishment identifier.
22Another worker-level dataset in India is the India Human Development Survey (IHDS) and is available

for the years 2005 and 2011. While it is a panel dataset of workers, it does not have the necessary
information (employment size of factory, whether written contract exists, etc.) to identify whether workers
are employed in the formal or in the informal sector. Thus, we are unable to directly observe a worker
reallocating from the informal to the formal sector due to the non-availability of worker-level panel data.

23Industries are classified as per the National Industries Classification (NIC) in both the EUS and ASI-
NSS surveys. We map the trade data, reported in the ISIC revision 3.1 classification, to the NIC.
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from Ahsan and Mitra (2014) for the years between 1998 and 2003, and from Chakraborty

and Raveh (2018) for the years between 2004 and 2007.

To construct the import competition measure, we require the baseline production data in

India. For this, we used both formal sector output from the ASI in 1994-1995, and informal

sector output from the NSS’s unorganized manufacturing enterprises survey in 1994-1995.

We also use data on labor institutions from two separate sources. First, we use a state-level

measure of the strength of regulations related to unions from the OECD index reported in

(Dougherty, 2009).24 Second, we use the state-level measure of labor regulation by Besley

and Burgess (2004), which reflects the state-level differences in stringency in the firing

of regular workers under the Industrial Disputes Act, 1947 (IDA), the key employment

protection legislation in the Indian context. Finally, to create a measure of state level

availability of contract workers in the baseline period, we follow Bertrand et al. (2022)

and utilize data on the employment in staffing firms from the 1998 round of the Economic

Census.25

Measuring Informality: We use enterprise-level ASI-NSS data to measure the formal

share of employment in each industry. We aggregate employment from ASI-NSS surveys

at the state-industry and at the industry level by applying sampling weights.26 We define

formal sector worker share as the share of workers in the ASI to the total number of workers

in all firms (ASI and NSS combined). We also employ the EUS to construct a worker level

measure of employment in the informal and formal sector enterprises. Specifically, we

utilize the data reported on workers’ employer details, such as the number of workers and

the use of electricity to apply the above Factories Act definition to identify whether workers

are employed in the formal or informal sector enterprises. In cases where workers report

working in registered enterprises even if their firm has fewer than 10 workers, we re-classify

24This measure captures state-level differences in regulations related to different aspects of union repre-
sentation, namely, labor law reforms relating to restrictions on the minimum number of workers in a union,
recognition of unions as bargaining agents, provisions for union formation in an enterprise, rules related to
strikes, and code of conduct between employers and unions.

25Employees in the staffing firms are directly employed for their own operations and do not include
contract workers that are placed in the client manufacturing firms. Staffing employment is reported under
the NIC-2004 industry code, 7491, ”Labour recruitment and provision of personnel”.

26To arrive at the aggregate employment figures, we multiply the firm level employment with the cor-
responding sampling weight for the firm and then sum over all firms for each state-industry or industry
level.
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these workers as being employed in formal sector enterprises for our baseline specifications.

There were 516 (1.2% of sample) such workers who are working in smaller firms that are

registered.

Summary Statistics: Table 1 reports the summary statistics for firm characteristics

from ASI-NSS in Panel A and worker characteristics from the EUS in Panel B for the year

2000-2001. Columns 1-3 report the summary statistics for the formal sector while columns

4-6 report these figures for the informal sector. Formal firms on average have much higher

sales, employ more workers, and pay much higher wages compared to informal firms. Formal

workers are on average better educated, are more likely to work in urban areas, and are less

likely to be females and from disadvantaged social groups and minorities, as compared to

informal workers. Further, regular workers, on average, are paid higher wages compared to

contract workers. However, we note that the average wages for contract workers are almost

2.5 times that of the workers employed in the informal sector enterprises.

4 Empirical Strategy

4.1 Key Variables and Identification Strategy

The steep rise in Chinese imports through the 1990s and 2000s were primarily driven by

China’s internal reforms leading to productivity gains, and China’s accession to the WTO

in 2001. Our main identification strategy relies on exploiting cross-industry variation in

exposure to Chinese imports to study their effect on share of employment in formal firms.

Towards this end, we obtain a measure of Chinese import penetration in an industry j at

time t, given by:

IMPChina
jt =

MChina
jt

(Yj,94 +Mj,94 −Xj,94)
(1)

where MChina
jt is the total imports of Chinese goods in industry j at time t; Yj,94, Mj,94

and Xj,94 refer to production, total imports, and total exports for industry j in India in

1994. By normalizing Chinese imports to India over absorption (domestic production plus
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imports less exports) before the start of our study period, our measure captures the relative

increase in Chinese imports across industries compared to the initial size of an industry in

the domestic market. Our Chinese import penetration measure, on average, increased by

2 percentage points between 2000 and 2005.

There are, however, several reasons why an ordinary least squares regression of employ-

ment on import competition could produce biased estimates. For example, industry level

demand shocks that drive Chinese imports could also simultaneously influence employment,

or labor saving or displacing technologies that may drive imports could also be correlated

with domestic employment. We use an instrumental variable to address these endogeneity

concerns. Specifically, we instrument Chinese imports to India (given by equation 1) by

Chinese imports to a set of countries, following Autor et al. (2013) and Acemoglu et al.

(2016), as given by:

IV China
jt =

MOthers
jt

(Yj,94 +Mj,94 −Xj,94)
(2)

where MOthers
jt refers to Chinese imports to industry j in time t in a set of developing

countries. For this, we choose a set of Latin American countries, namely Argentina, Brazil,

Costa Rica, Chile, Colombia, Mexico, Paraguay, Peru, Uruguay, and Venezuela. The in-

strument isolates the variation in Chinese imports that is only due to supply side shocks

from China. Chinese imports to the instrument-country list are expected to be strongly

correlated with Chinese imports to India if the basket of goods exported from China to

India and these countries are similar, and if these countries experienced similar rise in

Chinese exports.

Figure 1 shows the evolution of Chinese import share in total imports from 1998 to

2007 for India and various country groups. The rise in the Chinese import share was

very similar for India and the instrument-countries. Further, the choice of Latin American

countries ensures that the exclusion criterion is likely to be satisfied, as these countries are

not major trade partners with India, and thus the correlation between Chinese imports to

these countries and India is solely due to the supply side component of Chinese imports
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arising from gains in manufacturing productivity for Chinese firms. All our empirical

specifications also control for fixed effects at the state-year, industry(3-digit)-year, and

state-(4-digit)industry- levels to control for unobservables.

Chinese imports to India may be correlated with imports from other countries. To

address this concern, we control for import penetration in India from low- and middle-,

and high-income countries in all specifications. Further, Chinese imports to India may also

be correlated with Chinese imports into other countries, and our estimates may capture

the effect of increased competition from China in destination markets for Indian exporters.

To address this, we control for Chinese import share in low- and middle-, and high-income

countries, excluding the set of IV countries. We also control for India’s exports to the IV

countries to control for the direct effect of Chinese import competition for Indian exporters

in these countries. Further, concurrent changes in trade policy may be correlated with

Chinese imports to India, which is addressed by controlling for industry level output and

input tariffs.

We address the concern that our results may be driven by downstream and upstream

propagation of the Chinese import shock through the production network. In particular, the

high productivity formal firms may expand due to increased access to Chinese imported

inputs and our results may attribute these effects to Chinese import competition. We

account for these inter-industry linkages by including controls for Chinese import exposure

in input industries (downstream effect) as well as in industries that buy goods from the

industry (upstream effect). We describe the construction of these variables in Appendix A.

An important concern is that we may be capturing the effect of the 2001 legal ruling

that also considerably increased contract worker employment by large firms (Bertrand et.al.

2015). We undertake various approaches to tackle this concern. Our strategy proceeds in

two steps. First, we identify cross-sectional differences in industry and state level charac-

teristics that determine the extent of exposure of firms to the legal ruling. An important

characteristic we exploit is the variation in the industry-level contract workers share in the

baseline period. This variation in the initial contract share of employment would capture

differences in the technology and the nature of jobs that would in turn indicate an indus-
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try’s demand for contract workers. Next, we exploit the fact that states that had more

staffing companies (or higher employment in staffing companies) in the baseline experienced

a larger increase in the supply of contract workers in response to the ruling (Bertrand et.

al., 2015). Contract workers are employed by staffing companies who then place them in

the manufacturing firms. We use the staffing company employment as a proxy for the

size of their operations and hence their supply of contract workers to manufacturing firms.

State-level initial staffing company employment share therefore provides important state-

level variation. As the next step, we create quartiles of the industry and state characteristic

in the baseline period, and include their interaction with year fixed effects and firm-level

characteristics when applicable to flexibly control for time varying shocks based on this

characteristic. Details of these various specifications are elaborated along with the results

in sections 5.1, 5.2, and 5.4. In all these specifications, our estimates are arrived at by

comparing firms that were similarly exposed to the legal ruling shock. Taken together, we

believe these specifications would elicit the effect of Chinese import competition separately

from the response to the 2001 legal ruling, and any other state and industry level time

varying shocks during the period of our study.

4.2 Decomposition of Overall Change in Formal Share in Em-

ployment

Since we examine within-industry changes in the share of formal enterprise employment

in response to Chinese import competition, it is important to confirm that cross-industry

changes in employment is not a major contributor to overall changes in manufacturing

employment in India. For this, we analyze whether the changes in the formal share in

our study period is driven by industries with high/low formal share increasing their em-

ployment share in manufacturing (between), or due to changes in formal share within the

industry (within). Specifically, we decompose the overall change in formal enterprise share

in employment, ∆FW , between 2000-2001 and 2005-2006 into the respective within and

18



between industry components as follows:

∆FW =
∑
j

(0.5 ∗ (sjt + sjt−1))∆fwjt +
∑
j

(0.5 ∗ (fwjt + fwjt−1))∆sjt (3)

where fwjt denotes formal share in employment for industry j in year t, and sjt denotes

employment share of industry j in total employment in manufacturing. We aggregate

employment at the industry level, using the ASI-NSS data, to conduct this analysis. The

first term captures the change in formal share in employment due to changes in formal sector

employment across firms within an industry whereas the second term captures movement

of formal workers across industries. Table 2 reports the decomposition between 2000-

2001 and 2005-2006. The share of formal enterprise workers increased between 2000 and

2005 by almost 3 percentage points, driven by an increase in both contract and regular

share in total industry employment (columns 1-3). We find that change in overall formal

share in employment is predominantly driven by within-industry change (column 4) and

that the magnitude of the between-industry effect is relatively small (column 5). We

obtain similar results if we decompose the share of contract workers and the share of

regular workers. Consistent with the importance of within-industry changes we observe, our

empirical analysis also similarly explores within-industry employment changes in response

to increased import competition from China. Next, we turn to a more rigorous examination

of the link between Chinese import competition and formalization in our empirical analysis.

5 Results

To examine the relationship between Chinese import competition and formal enterprise

share of employment, we use enterprise surveys (ASI-NSS) in Section 5.1 and worker surveys

(EUS) in Section 5.2. We test for heterogeneity based on labor institutions in Section 5.3.

Having examined the effect of Chinese imports on formal share of employment, we focus

on the formal sector, and study within-firm employment changes and heterogeneity in

responses based on initial productivity in Section 5.4. Further, we decompose aggregate

19



labor productivity using the Olley-Pakes decomposition and analyze the effect of Chinese

import competition on the underlying components of labor productivity in Section 5.5.

Finally, we calculate the aggregate labor productivity gains using a development accounting

framework in Section 5.6.

5.1 Evidence from Firm-Level Surveys

We employ the ASI-NSS data to study the relationship between Chinese import competition

and the aggregate formal share of employment at the state-industry level. We estimate our

main model at the state-industry level because labor and legal institutions significantly vary

at the state level in India, and this specification helps us control for relevant state-level

variation. We estimate the following specification:

Yjst = β1IMP china
jt−1 + Zjt−1ψ + αj(3)t + αst + αjs + νjst (4)

where Y is either the share of formal sector employment in total employment or (log of)

total, informal, formal, formal-regular, and formal-contract employment. We aggregate the

firm-level data at the state-industry level using sample weights to compute these employ-

ment measures. s denotes a state, t denotes year, and j denotes an industry defined at the

4-digit level (NIC 2004). Our main explanatory variable is the industry level (at 4-digit)

import penetration ratio for Chinese imports, IMPChina
jt−1 .27 Zjt−1 is a vector of variables

capturing alternative trade channels (described in Section 4). We control for state × indus-

try (αjs), state × year (αst), and three-digit industry × year (αj(3)t) fixed effects to control

for unobservables. We cluster at the 3-digit industry level, a broader level than the treat-

ment level (4-digit industry) to allow for possible correlation between observations across

closely related industries. Regressions are weighted by the state-industry employment in

the initial year, 2000-2001.

Table 3 reports the results. Panels A and B report results from OLS and IV estimation

27We use a lagged measure of Chinese import penetration to alleviate endogeneity concerns related to
anticipatory employment responses to Chinese import competition and to ensure that we study employment
responses to past changes in import competition.
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of the specification, respectively. The first-stage Kleibergen-Paap (KP) F-statistics suggest

a strong first-stage relationship between our IV and the endogenous variable. In column

(1), the coefficient on IMP china
jt−1 is positive and significant, suggesting that a one percentage

point increase in Chinese import competition leads to an increase in the formal share of

employment by 1.39 percentage points at the state-industry level. Our results are robust to

the inclusion of interaction of initial quartiles of industry level contract share in employment

with year fixed effects, as reported in column 1 of Appendix Table B1. This suggests that

our results are unlikely to be driven by increase in contract share employment due to the

2001 legal ruling as we compare firms similarly exposed to the ruling.28

Another concern could be that our results are driven by unobserved industry level shocks

to employment, and that there would have been an increase in formal share of employment

even in the absence of increase in Chinese import competition. To address this, we interact

quartiles of formal share in total employment in 2000 with year fixed effects. The results

presented in column 2 of Table B1 remain robust to the inclusion of these controls.

Further, our results are also robust to running a more parsimonious specification with

only state× industry and year-fixed effects and an industry (3-digit) level trend, and if we

cluster our standard errors two-way at the 3-digit industry and state level. These results

are reported in columns 3 and 4 of Table B1, respectively.

A potential concern is that our estimates may be capturing the effect of dereservation

of products in Small Scale Industries (SSI), particularly because this policy has been shown

to increase employment in the formal sector (Martin et al., 2017). If de-reservation of SSI

products in an industry is also systematically related to Chinese imports in that industry,

this could lead to spurious correlation between Chinese imports and formal enterprise

employment. To address this concern, we control for this policy variation in our model using

data on product-level de-reservation from Martin et al. (2017). For this, we construct a

time varying industry-level indicator variable equal to 1 if at least one product is dereserved

in that industry in a particular year. Our main results in Table 3 are robust to controlling

28We note that our specifications already include state-year fixed effects that controls for the state level
heterogeneity in response to the ruling based on the prevalence of staffing firms. Therefore, while exploiting
state-level characteristics, we do not conduct a two way interaction of state characteristics with year-fixed
effects.
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for an industry’s exposure to de-reservation of SSI. These results are reported in column 5

of Table B1.

Finally, a potential concern is that our results may be capturing the effect of Chinese

import competition through input-output linkages of an industry with other industries.

The results presented in column 6 of Table B1 remain robust to controlling for propagation

of the effects of Chinese import competition through the input-output linkages. The coef-

ficient on IMP china
jt−1 remains positive and statistically significant at the 1% level while the

coefficient on the variables capturing the upstream and downstream effects are statistically

insignificant.

In columns (2)–(4) of Table 3, we document the effect of Chinese import competition

on the (log of) overall employment, informal, and formal sector employment, respectively.

The results indicate that a one percentage point increase in Chinese import competition

leads to a decline in overall employment by 7.93%, decline in informal employment by

14.83%, and an increase in formal sector employment by 3.88%. Thus, Chinese import

competition induces a large decline in informal sector employment while increasing formal

sector employment, leading to an increase in formal share in employment. Taken together,

these results suggest that Chinese import competition led to a reallocation of employment

from the informal to the formal sector. We further disaggregate formal sector employment

into regular (column 5) and contract workers (column 6) to identify the source of increase in

formal sector employment observed in column (4). The rise in formal employment is largely

driven by contract labor. A one percentage point increase in Chinese import competition

leads to an increase in regular employment by 2.88% and contract employment by 10.03%.

We also obtain qualitatively similar results across all variables if we estimate variants

of Equation (4) at the industry level, rather than at the state-industry level. This model,

by design, allows for migration across states within industries. We report these results in

Table B2.

As discussed earlier in Section 2, Chinese import competition may also lead to increase

in the informality in the exposed industries as formal firms and workers transition to the

informal sector (Dix-Carneiro et al., 2021; Dix-Carneiro and Kovak, 2019). Further, for-
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mal firms may subcontract manufacturing activities to the informal sector to save cost

(Chakraborty et al., 2022). Even though we are unable to tease out the effects of these

mechanisms separately as we do not observe entry and exit of firms, our findings suggests

that while these mechanisms may be present, they are dominated by the reallocation of

activity from the informal to the formal sector. Table B3 reports results from estimating

variants of Equation (4) at the industry level using the number of factories and sales in

the informal and formal sectors as outcome variables. We utilize the sample weights in

the NSS and the ASI enterprise data to construct the total number of factories and total

sales. We find that there was a negative effect on the number of factories in the informal

sector (column 1) and no significant effect on the number of factories in the formal sector

(column 2). Columns (3) and (4) suggest that there was no significant effect on the sales

in the informal and formal sectors.29

Import competition could also lead to increase in employment in the non-manufacturing

sectors of the economy if the unemployed manufacturing workers get absorbed by these sec-

tors. Following Autor et al. (2013), we calculate the exposure of each district to Chinese

import competition. We use the EUS survey to calculate district level employment in manu-

facturing, agriculture & mining, and services. Table B4 reports the result from estimating

a district level regression of Chinese import competition on employment outcomes. We

find that the effect of Chinese import competition on overall employment is negative, but

imprecisely estimated (column 1). Districts more exposed to Chinese import competition

experience a large decline in manufacturing employment (column 2), consistent with our

results in Table 3. We find no significant effect on employment in the services (column

3) and in the agriculture & mining sectors (column 4). These findings are consistent with

Autor et al. (2013) who document that displaced manufacturing workers were not absorbed

by other sectors of the economy in the United States.

29Using a firm-product level panel for formal firms, we confirm that the insignificant effect on sales
is driven by a simultaneous decline in prices and an increase in physical production. These results are
discussed in Section 5.4.
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5.2 Evidence from Worker Level Surveys

Next, using the EUS data, we estimate the effect of Chinese import competition on the

probability of a worker being employed in a formal sector enterprise:

formalijst = β1IMPChina
jt−1 +Xijstδ + Zjt−1ψ + αj(3)t + αst + αjs + νijst (5)

where i denotes a worker and formalijst, our outcome variable of interest, is an indicator

variable which is equal to 1 if a worker is employed in a formal sector enterprise. Xijst is a

vector of worker characteristics that includes age, indicators for gender, education, marital

status, religious minority, disadvantaged social groups, and residence in rural areas.30 We

cluster robust standard errors at the 3-digit industry level. Regressions are weighted using

sample weights from the survey.

Table 4 reports the results from Equation (5) and its variants from OLS (columns 1-

3) and IV (columns 4-6) estimations. We present the specification excluding (columns

1 and 4) and including controls for worker characteristics (columns 2 and 5), and their

interaction with an indicator variable for the year 2004 to control for changes in worker

characteristics between the two sample rounds (columns 3 and 6). The first-stage KP F-

statistics for the IV estimates in columns (4)-(6) imply a strong relationship between our

instrument and IMPChina
jt−1 . The coefficient on IMPChina

jt−1 is positive and significant in all

columns suggesting that increase in Chinese import competition significantly increases the

probability of being employed in a formal enterprise.31 The coefficient in our preferred

specification in column (6) implies that a one percentage point change in Chinese import

competition leads to an increase in the probability of being employed in a formal enterprise

by 0.46 percentage points. Thus, the increase in the aggregate level results from enterprise

surveys is corroborated by the increase in the probability of formal sector employment

observed in the worker-level surveys. It is encouraging that our results are qualitatively

30Educational categories include primary and below, below secondary, and secondary and higher edu-
cation. Social group categories in India include the Scheduled Caste, Scheduled Tribes, Other Backward
Castes, and Other Castes.

31We find positive and significant effects when we estimate the OLS specifications in Table 4 using a
Probit model (results available on request).
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consistent across two independent data sources.

Next, we report robustness checks for the main results in Table B5. In column (1), we

find that our results are robust to the inclusion of interactions of quartiles of industry-level

contract share in employment with year-fixed effects. In column (2), we interact quartiles of

formal share in total employment in 2000 with year-fixed effects to control for differential

effect of unobserved shocks based on industry characteristics that may impact changes

in the formal share of employment. Our results remain robust to the inclusion of these

controls. Further, we find that our results are robust in a more parsimonious specification

in column (3). In column (4), we find that our results remain robust to two-way clustering

of the standard errors at the 3-digit industry and state level. Column (5) shows that after

controlling for product de-reservation exposure of each industry, the coefficient remains

statistically significant with very similar magnitudes compared to the baseline results. We

also show robustness to an alternative definition of informality. Recall that we reclassified

workers as formal if they report working for a firm that is registered even if they are deemed

to be working in an informal firm based on the size threshold. A total of 516 workers get

reclassified to the formal sector, which forms about 1.2% of the main sample. In column

(6), we use a revised measure of formal enterprise employment, where we treat the 516

workers as informal. Our results remain robust.32 Finally, in column (7), we find that our

results are robust to controlling for the downstream and upstream effects of Chinese import

competition through input-output linkages.

Worker-level informality is generally characterized by temporary and unstable employ-

ment with no access to health and social security (Dix-Carneiro et al., 2021). Next, we

explore whether Chinese import competition led to an improvement in the retirement ben-

efits and employment stability for workers. In Appendix Table B6, we find that Chinese

import competition leads to an increase in the probability of a worker receiving retirement

benefits through the provident fund (column 1). In column 2, we find that the probability

that a worker reports having temporary employment declines in response to Chinese import

competition. Finally, we test for improvements in the education level of workers and find

32As an additional robustness check, we drop these reclassified workers from the estimation sample and
our results continue to hold. These results are available upon request.
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that there is a positive but statistically insignificant effect on the workers’ number of years

of education. Taken together, these results suggest that an increase in the formal sector

share of employment also leads to improvements in the quality of jobs, namely retirement

benefits and stability of jobs, for workers.33

The overall effects documented above could mask considerable heterogeneity based on

worker characteristics, because workers may have different adjustment costs based on de-

mographic characteristics (Dix-Carneiro, 2014), and because firms may have differential

demand for workers based on these characteristics in response to Chinese import competi-

tion. Appendix Table B7 shows that the overall results are primarily driven by experienced

workers below 45 years of age (columns 1 and 2) while the effect is insignificant for older

workers (column 3). These findings suggest that experience is useful in mobility, but also

that there are large mobility costs for much older workers. It also suggests specific skills

gained in the informal sector over time, may not necessarily be transferable to the formal

sector. Next, we test for differences in the impact of import competition on the probability

of a worker being employed in the formal enterprise based on their education levels. Our

results suggest that the overall effect is primarily driven by workers with medium level of

education (column 5) while the effect is small and insignificant for workers with below pri-

mary level of education (column 4) and those with Secondary and higher education (column

6). Lastly, we find that the overall effects are driven by workers in urban areas (column 8)

with no significant effect on rural workers (column 7).34

33These findings on improvements in job quality for workers also help address a potential concern that
hiring of informal workers (besides regular and contract workers) by registered firms may lead to worsening
of formal sector jobs. The ASI only provides data on regular and contract labor usage, and not on informal
labor. Therefore, our ASI-NSS state-industry level results on the effect of Chinese import competition on
formal employment share could be potentially overstated. However, we note that the worker-level surveys
are nationally representative and includes all types of workers. Further, we note that in addition to access
to contract workers who are legal, formal firms in India can also legally outsource basic production tasks
to the informal sector firms. These legal alternatives potentially reduce the incentives for formal firms to
hire informal workers.

34A potential explanation of the null effects for rural workers may be that firms in rural areas are shielded
from import competition due to relatively higher trade costs of reaching rural markets for imported Chinese
goods.
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5.3 Heterogeneity Based on Institutions

Next, we test for heterogeneous impacts based on labor institutions in India. First, we

consider the IDA, that stipulates labor firing restrictions for large firms, but not for small

firms. Several states have amended the IDA, leading to variation in the level of stringency

with which it is applicable. We use a simple bifurcation of states into pro-worker and non

pro-worker categories based on the codification of the amendments to the IDA by Besley

and Burgess (2004).35 Second, a strong union presence could potentially limit the size of

the formal sector. We use the OECD index defined at the state-level to capture strength

of unionization, and classify states into high- and low- union strength states based on the

median value of the index.

We estimate Equations (4) and (5) separately for pro-worker and non pro-worker states,

and low and high unionization states.36 Results presented in Table 5 suggest that Chinese

import competition differentially increases the probability of a worker being employed in

a formal enterprise in high unionization (column 1) and pro-worker states (column 3),

compared to low unionization (column 2) and non pro-worker states (column 4). The

results from firm surveys at the state-industry level in columns (5)-(8) corroborate the

findings from the worker surveys in columns (1)-(4). Finally, as hypothesized, columns

(9)-(12) provide evidence that the increase in the share of contract employment in total

employment is observed in firms in high unionization (column 9) and pro-worker (column

11) states.

5.4 Within-Firm Employment in the Formal Sector

To further examine the mechanism behind the increase in formal sector employment, we

exploit the availability of the establishment level panel dataset from the ASI between

1998-1999 and 2007-2008. This enables us to document the within-firm changes in overall

35Besley and Burgess (2004) exploited state level amendments to the IDA to generate state level scores
indicating the stringency of these laws. The larger the value, the higher the firing costs and more “pro-
worker” the state is. On the other extreme, negative values indicate low firing costs and a “pro-employer”
regime. Zero indicates neutrality. States with a positive score are classified as “pro-worker” states.

36Admittedly, these institutional features themselves are not exogenous, so we do not interpret these
coefficients across institutions causally.
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employment as well as the composition of employment, contract and regular, for formal

firms. We estimate the following specification:

Yijst = β1IMP china
j,t−1 + Zjt−1ψ + αi + αj(3)t + αst + νijst (6)

where i denotes a firm. Yijst, the outcome variable, could denote either (log of) total

workers, regular workers, contract workers, or the contract worker ratio. In addition to

the trade channels and fixed effects in Equation (4), we include firm fixed effects, αi, to

control for time-invariant firm level characteristics. Columns (1)-(4) and (5)-(8) of Table 6

report results from OLS and IV estimations, respectively. We cluster standard errors at the

industry level which is the level of variation in Chinese import competition.37 Regressions

are weighted using sample weights from the ASI.

From our preferred IV specification in column (5), the coefficient on IMP is positive

and significant suggesting that Chinese import competition also leads to an increase in firm

level employment on average among formal sector firms. The effect on regular workers is

positive, but statistically insignificant in the IV specification in column (6). The positive

and significant coefficient in column (7) (contract workers) and column (8) (contract worker

ratio) provides strong evidence that the overall increase in within firm employment in the

formal sector is driven primarily by the increase in contract employment. The IV coefficients

imply that for a one percentage point increase in Chinese import competition, there was

an increase in within-firm employment in the formal sector by 0.20%, contract workers by

0.35%, and contract share in employment by 0.053 percentage points.38 In Appendix Table

B9, we find that the results are very similar when we use mandays as outcome variables

instead of the number of workers, suggesting that the number of hours worked in the formal

sector also increased in response to Chinese import competition. These results suggest that

37Our results are very similar when we cluster at the 3-digit industry level but the strength of the first
stage is weakened. The coefficient on IMP remains statistically significant for workers, contract workers,
and contract worker ratio as the outcome variables.

38In Table B8, we report firm product-level regression with sales, physical output, and unit values as
the outcome variable. We find that Chinese import competition has no significant effect on firm product
level sales (column 1), a positive effect on physical output (column 2), and a negative effect on unit values
(column 3). Thus, the formal firms hire more workers as they increase their physical output in response to
Chinese import competition. The decline in prices for Indian manufacturing firms in response to Chinese
import competition is consistent with the findings in Chakraborty et al. (2021).
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our findings are robust to accounting for the intensive margin adjustments in the number of

working hours by firms.39 Thus, our firm level results mirror our earlier results, in Section

5.1, documenting an increase in aggregate formal enterprise employment, primarily through

contract labor.

To identify the formal sector firms that expand employment in response to Chinese

import competition, we estimate heterogeneous impacts based on their initial productivity

using the following regression specification:

Yijst = β1IMP china
jt−1 +

4∑
k=2

βk(IMP china
jt−1 ×Qrk) + Zjt−1ψ

+ αi + αj(3)t + αst + αsj + νijst (7)

This specification is the same as Equation (6), but with additional interaction terms

between IMP china
jt−1 and indicator variables for the quartile the firm belongs to in the initial

productivity distribution (Qrk). For this, we use labor productivity as revenue per worker

in the first year in which the firm appears in the data. Results are presented in Table 7.

Column (1) indicates that there is a decline in employment in the lowest quartile, and a

differential increase in employment among firms in higher quartiles compared to firms in

the lowest quartile. We observe similar results for regular (column 2), contract (column 3),

and contract worker ratio (column 4). Thus, the overall increase in formal employment,

driven by contract labor, documented in Table 3 is led by the high productivity formal

firms. Importantly, these firms also increase their employment of regular workers. Further,

in Appendix Table B10, we find that the results are very similar when we use mandays as

outcome variables instead of the number of workers.40

39The ASI formal sector surveys report mandays worked, which is equal to the sum of workers working
in each shift over all shifts worked during the year. As each shift in the manufacturing sector is generally
8 hours, this variable is a good measure of the number of hours worked for the formal sector firms.

40In Table B11, we estimate Equation 7 with Total Factor Productivity (TFP) as a measure of firm-
level productivity closely following the methodology proposed by Ackerberg et al. (2015) and find that the
employment increased for the initially high TFP firms. Further, in Table B12, we confirm the reallocation
of capital towards initially high-productivity firms by estimating Equation (7) with log of capital stock as
the outcome variable. We find that the coefficient is positive and significant for the firms in the top quartile
of the productivity distribution, consistent with the expansion of high productivity firms in response to
Chinese import competition.
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Given our results suggest that the increase in formal employment is driven by contract

workers in high-productivity firms, a potential concern is that we may be capturing the

effect of the 2001 legal ruling or other unobserved industry or state level shocks that also

considerably increased contract worker employment by high productivity firms. While

our aggregate results from firm and worker level surveys are robust to controlling for the

interaction of the initial quartile of contract employment with year fixed effects, there could

be heterogeneous effects of the ruling and other unobserved time-varying shocks based on

the firm level productivity. Next, we undertake several robustness checks to rule out these

possibilities. These specifications are variants of the specifications in Table 7 and are

reported in Appendix Table B13. The outcome variable is contract workers in columns 1-5

and contract worker ratio in columns 6-10. In columns 1 and 6, we find that our results

are robust to inclusion of interactions of quartiles of industry level contract share with year

fixed effects. In columns 2 and 7, we include industry × year fixed effects to control for time

varying unobserved industry level shocks and our results remain robust. In columns 3 and

8, we include a triple interaction of state level quartiles of initial staffing employment per

worker, firm level labor productivity quartiles, and year fixed effects. In this specification,

our estimates are arrived at by comparing firms with similar productivity levels in states

with similar availability of contract workers. Our results remain robust to the inclusion of

these controls. In column 4 and 9, we include triple interaction of state, labor productivity

quartiles, and year fixed effects and our results remain robust in this stringent specification.

A potential concern is that high productivity firms benefit relatively more due to access

to Chinese inputs and our main results on increased employment by these firms in response

to Chinese import competition could be biased. In columns 5 and 10, we include interactions

of industry level measure of downstream and upstream exposure to Chinese import with

firm level labor productivity quartiles. Our results remain robust to the inclusion of these

controls and we continue to find an expansion of contract employment and contract worker

ratio in high productivity firms in response to an increase in Chinese import competition.

Taken together, these results provide compelling evidence that our results are not driven

unobserved time-varying shocks and the propagation of the Chinese import shock through
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the production network.41

5.5 Aggregate Labor Productivity: Olley-Pakes Decomposition

The increase in the formal share of employment in response to Chinese import competition

can improve the allocative efficiency within industries by reallocating resources towards the

more productive formal firms. To estimate the effect of Chinese import competition on the

allocative efficiency within industries, we decompose the aggregate industry level labor pro-

ductivity, closely following the approach in Olley and Pakes (1996).42 The decomposition

is given by:

LPjt = LPjt +
∑
i

wijt(sijt − sjt)(LPijt − LPjt) (8)

where LPjt denotes the aggregate labor productivity in industry j computed as revenue

per worker in year t. LPjt is the unweighted mean of firm level labor productivity and

is computed as
∑

i wijtLPijt∑
i wijt

, where wijt denotes the sampling weights in the ASI-NSS firm

level surveys. sijt and LPijt denote the firm’s revenue share in the industry and labor

productivity of firm i, respectively. sjt is the unweighted mean of firm level revenue shares

in industry j, and is calculated as
∑

i wijtsijt∑
i wijt

. Changes in the first term capture the shifts

in the labor productivity distribution. The second term is the covariance between market

share and labor productivity, and captures changes in aggregate labor productivity due to

market share reallocation across firms with differing labor productivity levels. We perform

this decomposition for each industry and test for the effect of Chinese import competition on

aggregate labor productivity and the underlying components by estimating the specification

41A potential explanation for the heterogeneous effects based on labor productivity could be the presence
of substantial fixed costs associated with availing the services of a staffing firms. While we do not directly
observe the financial arrangements between manufacturers and staffing firms, we observe that many small
firms hire very few contract workers with over a quarter of small firms (<50 workers) hiring only 1-2
contract workers from the ASI in the baseline period. This would be unlikely if there was a large fixed cost
to avail the services of the staffing firms. Hence, we believe the mechanisms described in the conceptual
framework are more likely driving these heterogeneous effects.

42Melitz and Polanec (2015) propose a dynamic extension of the Olley-Pakes framework incorporating
the entry and exit of firms in the aggregate productivity decomposition. We, however, do not observe entry
and exit of firms in both the ASI as well as the NSS firm level surveys and hence are unable to perform
the dynamic decomposition.
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below:

Yjt = β1IMP china
jt−1 + Zjt−1ψ + αj(3)t + αj + νjt (9)

where Yjt denotes either aggregate labor productivity or its underlying components. Based

on our baseline results, we expect Chinese import competition to increase the aggregate

labor productivity driven by a positive effect on the covariance term of the decomposition.

Table 8 reports the results. The results in column 1 suggest that Chinese import com-

petition has a significant positive effect on industry level labor productivity. Our results

also suggest that Chinese import competition improves allocative efficiency by reallocating

resources to high labor productivity firms (column 2) and has a positive albeit insignificant

effect on the unweighted mean of labor productivity (column 3). Taken together, these

results confirm the importance of reallocation towards high productivity firms as a key

mechanism driving productivity gains from Chinese import competition.

5.6 Aggregate Labor Productivity: Development Accounting Frame-

work

In order to quantify the reallocation led aggregate productivity gains from Chinese import

competition, we turn to a standard macroeconomic development accounting framework, fol-

lowing Caselli (2005), Gollin et al. (2014), and McCaig and Pavcnik (2018). Our approach

closely follows McCaig and Pavcnik (2018), who study the aggregate labor productivity

gains from within industry formalization induced by export market access for Vietnamese

firms. Productivity gains from reallocation can be calculated using information on the share

of workers that are reallocated from informal to formal sector (Sf ) and the increase in la-

bor productivity for a worker moving from informal to formal sector (∆ωf ). Specifically,

the gains can then be computed as ∆ω = Sf∆ωf . The calculation of Sf is straightfor-

ward and we compute it using the coefficient (β) on IMP china
jt−1 in Table 3. Specifically,

Sf =
∑

sj msj(β × ∆IMP ), where msj is each state-industry’s share in overall manufac-

turing employment and ∆IMP is the industry level change in Chinese import competition

between 2000-2001 and 2005-2006. The estimates imply an overall change in formal share
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of employment by 3.7 percentage points.

Obtaining accurate estimates of labor productivity gap between formal and informal

sector, however, is more challenging due to measurement issues and unobserved hetero-

geneity in characteristics of the two sectors. Below, we describe the procedure to calculate

the labor productivity gap between the two sectors, discuss potential issues associated with

these calculations, and layout our approach to address them. We note that these calcula-

tions do not take into account the welfare losses arising from increase in unemployment in

response to Chinese import competition. Further, we do not have the necessary information

to perform these calculations separately for contract and regular workers.

Development Accounting Framework: We consider an industry comprised of two

types of firms, formal and informal, that differ in their total factor productivity (TFP).

Using standard assumptions of the development accounting framework (Caselli, 2005), it

can be shown that the ratio of marginal product of labor between the two sectors equals

both the wage ratio and the ratio of the average product of labor.43 Specifically,

wf

wi

=
MRPLf

MRPLi

=
ARPLf

ARPLi

(10)

where f and i denote the formal and informal sector, respectively. We refer the reader to

Appendix C for the details.

Thus, the labor productivity gap between formal and informal sector can be calculated

either using revenue per worker or using wages. McCaig and Pavcnik (2018) use both wages

and revenue per worker to measure productivity gap between the household and enterprise

sector in Vietnam.44 However, the above approach has some limitations. First, the ARPL

gap as measured by revenue per unit labor would also capture price differences arising

from markup and demand shocks across the two sectors. To address this, we require data

on firm-level prices which is rarely observed in the data, especially in the informal sector.

Second, worker characteristics may be significantly different for workers across the two

43The development accounting framework assumes Cobb-Douglas production function, perfect competi-
tion, homogeneous labor, and same output elasticity of labor in both the formal and the informal sectors.

44Gollin et al. (2014) use revenue per worker, while Vollrath (2014) use the wage gap to measure pro-
ductivity differences between the agricultural and non-agricultural sectors in a cross-country analysis.
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sectors which would contaminate the measure of productivity gap. Finally, the estimates

may suffer from measurement issues in output as well as inputs, and the output elasticity

with respect to labor may be significantly different across the two sectors. Our approach

is to first document the unadjusted labor productivity gap using Equation (10), and then

sequentially adjust the productivity gap to address each of the issues discussed above.

Labor Productivity GapWe observe wagebill, revenue, and number of workers in our

firm level datasets for both the informal and formal sectors, and hence are able to calculate

the labor productivity gap using both annual wages per worker and revenue per worker

using Equation (10). Table 9 reports the productivity gap based on revenue per worker in

column (1) and wages in column (2). In the first row, we report the unadjusted raw gap in

labor productivity between the formal and informal sector. The gap is well above one in

both columns, suggesting potentially large productivity gains from reallocation of workers

to the formal sector. The average revenue per worker is almost 11 times higher in formal

sector compared to the informal sector, while this ratio is only 3.12 using wages. However,

as discussed earlier in Section 5.6, the large raw productivity gap may be contaminated with

measurement error and heterogeneity in characteristics across the two sectors. Below, we

report the adjusted productivity gap after controlling for differences in the characteristics

of the two sectors. We provide a detailed description of the procedures in Appendix C.

First, we control for the differences in number of hours worked between the two sectors,

and the productivity gap drops to 5.09 and wage gap reduces to 1.45 (row 2). Second, we

adjust for the differences in human capital across the two sectors, following Gollin et al.

(2014), and the ARPL gap in column (1) reduces to 4.21, and wage gap in column (2)

to 1.21 (row 3). Third, we adjust the observed productivity gap for differences in prices,

on average, between the two sectors, using detailed firm-product level data on sales and

quantity, and the gap drops to 2.18 (row 4). Finally, we adjust for differences in the

measurement error in revenues and the output elasticity of labor across the two sectors,

and the productivity gap drops to 1.53 (row 5) and 1.24 (row 6), respectively.45

45The larger gap in average revenue product of labor compared to wages is consistent with the literature
(McCaig and Pavcnik, 2018; Nataraj, 2011). A possible explanation for this is that there are distortions in
product or labor markets that drive a wedge between the MRPL and the wages received by workers. If the
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Productivity Gains from Chinese Import Competition We estimate the aggre-

gate productivity gains, relative to the baseline average labor productivity in the manu-

facturing sector, from reallocation in response to Chinese import competition using the

formula below:

∆ω =
Sf (ARPLgap − 1)ARPLi

(1− si)ARPLf + siARPLi

(11)

where ARPLgap denotes the productivity gap between the two sectors, ARPL denotes

the average labor productivity in either the informal or formal sector, and si is the share

of hours for informal sector in total hours worked. All these variables are defined in the

2000-2001 ASI-NSS survey round.

In Table 9, the productivity gap in row 2 implies an aggregate productivity increase

of 4.62% due to reallocation of workers to the formal sector in response to increased Chi-

nese import competition. Using estimates in row 3 implies an aggregate productivity gain

of 2.87%. We treat this estimate of 2.87% as the upper bound for productivity gains

from Chinese import competition. Finally, the estimates from row 5 implies an aggregate

productivity gain of 0.80%, which we take as the lower bound. Using a similar formula as

Equation (11) for wages, our estimates suggest a modest gain in wages of 0.25% for workers

that would reallocate to the formal sector (row 2, column 2).

6 Conclusion

Extant literature provides mixed evidence on the relationship between import competition

and informality. In this paper, we show that higher Chinese import competition increases

the employment share in the formal sector in India. The rise in formal sector employment

in more productive formal firms is driven by contract workers. In contrast, informal sector

employment shrinks in response to Chinese import competition. We calculate the labor

productivity gap between the two sectors, adjusting for differences in worker characteristics

strength of these frictions are different in the formal and informal sector, wage gap is no longer informative
about the differences in the MRPL across the two sectors. Thus, we rely on the measured ARPL gap to
calculate productivity gains from worker reallocation. The wage gap still enables us to calculate the wage
gain that would be experienced by the reallocated workers.
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and prices, and find an increase in the aggregate labor productivity due to Chinese import

competition.

Our study shows the importance of contract labor in enabling the smooth reallocation

of labor from the informal to the formal sector. In this process, there could be concerns

about the quality of jobs generated in the formal sector and if workers themselves are

benefiting from the reallocation. First, we note that there is also a significant increase,

not only of contract jobs, but also in regular jobs in larger firms in response to Chinese

import competition. Second, contract workers are regulated and receive several of the same

benefits as regular workers. Further, we also find supporting evidence from worker level

surveys that the quality of jobs has improved in response to Chinese import competition.

Thus, contract jobs in the formal sector are arguably of a better quality than informal

sector jobs that are not under the ambit of regulations.

The relatively large reallocation of workers in a short span of five years that we observe

can be attributed to the disruptive effect of Chinese imports on the informal sector. The

institution of contract labor enabled the reallocation despite large formal firms in India

facing stringent EPLs. Further, the observed reallocation of labor is within an industry,

rather than across industries. It is plausible that reallocation across the sectors within an

industry is likely to be smoother than cross industry reallocation where the mobility costs

could be potentially higher.

While we document an increase in the aggregate share of formal employment in response

to Chinese import competition, disentangling the strengths of the extensive margins (exit of

informal firms) and intensive margins (changes in formal to informal enterprise employment

ratio) is not feasible due to data constraints. Identifying the role of different margins of

adjustments in response to import competition remains a fruitful area for future research

when such data become available.
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Figure 1: Chinese Import Share in India and Different Country Groups
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Table 2: Within and Between Industry Decomposition of Change in Employment Shares

Share in Share in Change between 2000-2005

2000 2005 Total Within Between

(1) (2) (3) (4) (5)

Formal Share in Employment 0.1407 0.1701 0.0294 0.0248 0.0046

Contract Share in Employment 0.0287 0.0484 0.0197 0.0175 0.0022

Regular Share in Employment 0.1119 0.1217 0.0098 0.0073 0.0024

Notes: The table reports decomposition of the overall change in employment into the within in-
dustry and between industry components for the share of formal workers, contract workers, and
regular workers in total industry employment between 2000-2001 and 2005-2006. We use data
from the Annual Survey of Industries, and NSS’s unorganized sector surveys.
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Table 3: Chinese Import Competition and Employment: State-industry Level
Analysis

Share in Log Employment

total employment Total Informal Formal

Formal Total Regular Contract

(1) (2) (3) (4) (5) (6)

Panel A: OLS

Chinese Import Competition (IMP) 1.059** -6.740** -8.347*** 3.447 1.368 9.036**
(0.497) (3.010) (2.815) (2.349) (2.033) (3.748)

Panel B: IV

Chinese Import Competition (IMP) 1.393*** -7.928* -10.73** 4.565** 1.630 10.19***
(0.401) (4.251) (4.336) (2.087) (1.897) (3.657)

F-stat 225.77 225.77 271.56 203.00 203.00 203.00

Alternative Trade Channels Yes Yes Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes Yes Yes

Observations 3,702 3,702 3,182 2,912 2,912 2,912

Note: Analysis is conducted at the 4-digit state-industry-year level. We use Annual Survey of Industries (ASI)
to measure formal employment and the NSS’s unorganized sector surveys to measure informal employment in the
years 2000-2001 and 2005-2006. In the IV specifications, Chinese imports to India is instrumented with Chinese
imports into a set of ten Latin American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico,
Paraguay, Peru, Uruguay, and Venezuela. Alternative trade channels include output and input tariffs, import pen-
etration from high income countries, and low and middle income countries, Chinese import share in high income
countries, Chinese import share in low and middle income countries, and India’s export share in the total exports
to the set of Latin American countries used to create the instrument. Regressions are weighted by total employ-
ment in the state-industry in the year 2000-2001. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust
standard errors clustered at the 3-digit industry level in parentheses. *** - statistical significance at 1%; **- statis-
tical significance at 5%; *- statistical significance at 10%.
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Table 4: Chinese Import Competition and Employment: Worker Level Anal-
ysis

Indicator for Employment in Formal Enterprise

(1) (2) (3) (4) (5) (6)

Chinese Import Competition (IMP) 0.554*** 0.551*** 0.510*** 0.534*** 0.498*** 0.457***
(0.177) (0.109) (0.128) (0.177) (0.116) (0.134)

Estimation Method OLS OLS OLS IV IV IV

F-stat - - - 590.87 594.10 615.03

Worker Characteristics No Yes Yes No Yes Yes

Worker Characteristics × Year=2004 No No Yes No No Yes

Alternative Trade Channels Yes Yes Yes Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes Yes Yes

Observations 36,017 36,017 36,010 36,017 36,017 36,010

Note: The NSS employment-unemployment (EUS) survey for the years 1999-2000 and 2004-2005 are used for analysis.
Worker characteristics include age and its squared, marital status indicator, female indicator, education status, rural
residence indicator, religious minority status indicator, and disadvantaged social category indicator. In the IV specifi-
cations, Chinese imports to India is instrumented with Chinese imports into a set of ten Latin American countries —
Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela. Alternative trade
channels include output and input tariffs, import penetration from high income countries and low and middle income
countries, Chinese import share in high income countries, Chinese import share in low and middle income countries,
and India’s export share in the total exports to the set of Latin American countries used to create the instrument.
All regressions are weighted using sample weights from the EUS survey. F-stat denotes Kleibergen-Paap first stage
F-statistics. Robust standard errors clustered at the 3-digit industry level in parentheses; *** - statistical significance
at 1%; **- statistical significance at 5%; *- statistical significance at 10%.
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Table 7: Chinese Import Competition and Employment: Heterogeneity based
on Initial Labor Productivity

Log Log Log Contract
Total Regular Contract worker
workers workers workers ratio

(1) (2) (3) (4)

Chinese Import Competition (IMP) –0.684*** –0.558*** –0.515** –0.076
(0.175) (0.190) (0.231) (0.057)

IMP × Qr2 0.415*** 0.286 0.300 0.055
(0.120) (0.204) (0.217) (0.059)

IMP × Qr3 0.736*** 0.647*** 0.337 0.052
(0.130) (0.158) (0.335) (0.075)

IMP × Qr4 1.624*** 1.088*** 1.951*** 0.284***
(0.296) (0.280) (0.321) (0.072)

Estimation Method IV IV IV IV

SW F-stat (IMP ) 142.34 142.34 142.34 142.34

SW F-stat (IMP ×Qr2) 319.91 319.91 319.91 319.91

SW F-stat (IMP ×Qr3) 362.68 362.68 362.68 362.68

SW F-stat (IMP ×Qr4) 227.49 227.49 227.49 227.49

Alternative Trade Channels Yes Yes Yes Yes

Factory FE Yes Yes Yes Yes

3-digit Industry × Year FE Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes

Observations 196,956 196,956 196,956 196,956

Note: Analysis uses the ASI data (formal sector firms) at the establishment level for the years 1998-
1999 to 2007-2008. Qri is an indicator variable which is equal to 1 if a firm belongs to the ith quartile
of the productivity distribution when it first enters our sample. We calculate firm level labor pro-
ductivity as revenue per employee. Chinese imports to India, and its interaction with the quartile
indicator variables are instrumented with Chinese imports into a set of ten Latin American countries
(Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela)
and their corresponding interaction with quartiles. Alternative trade channels include output and
input tariffs, import penetration from high income countries and low and middle income countries,
Chinese import share in high income countries, Chinese import share in low and middle income coun-
tries, and India’s export share in the total exports to the set of Latin American countries used to
create the instrument. All regressions are weighted by the sample weights in the ASI survey. SW F-
stat denotes Sanderson-Windmeijer first stage F-statistics. Robust standard errors clustered at the
4-digit industry level in parentheses; *** - statistical significance at 1%; **- statistical significance
at 5%; *- statistical significance at 10%.
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Table 8: Decomposition of Effect of Chinese Import Competition
on Industry Labor Productivity

Labor Productivity

Overall Effect Covariance Mean

(1) (2) (3)

Chinese Import Competition (IMP) 7.305*** 7.981*** 4.558
(2.477) (2.322) (3.739)

Estimation method IV IV IV

F-stat 143.30 143.30 143.30

Alternative Trade Channels Yes Yes Yes

Industry FE Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes

Observations 108 108 108

Note: Analysis is conducted at the 4-digit industry-year level. Data sources
are the Annual Survey of Industries (ASI) and the NSS unorganized sector sur-
veys in 2000-2001 and 2005-2006. Labor productivity is defined as revenue per
worker. We decompose aggregate labor productivity using the Olley-Pakes de-
composition using employment share as weights. Chinese imports to India is
instrumented with Chinese imports into a set of ten Latin American countries
— Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru,
Uruguay, and Venezuela. Alternative trade channels include output and input
tariffs, import penetration from high income countries and low and middle in-
come countries, Chinese import share in high income countries, Chinese import
share in low and middle income countries, and India’s export share in the total
exports to the set of Latin American countries used to create the instrument.
Regressions are weighted by total employment in the industry in the year 2000-
2001. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust standard
errors clustered at the 3-digit industry level in parentheses. ***, **, * is statis-
tical significance at 1%, 5%, and 10%, respectively.
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Table 9: Productivity Gap Between Formal and Informal Enterprises

Revenue Wage
Productivity Gap Gap

(1) (2)

A. Unadjusted 10.95 3.12

B. Adjusted for:

(1) Hours Worked 5.09 1.45

(2)= (1)+Human Capital Differences 3.77 1.07

(3) = (2)+Differences in Prices 2.18 -

(4)= (3)+Measurement Error in Revenue 1.53 -

(5)= (4)+Difference in Output Elasticity 1.24 -

Productivity Gains(%):
Using Estimates in (2) 4.62 0.25

Using Estimates in (3) 2.87

Using Estimates in (5) 0.80

Note: The table reports the labor productivity gap between the formal and informal en-
terprises, where labor productivity is measured by revenue per worker in column 1, and
earnings per worker in column 2. These calculations use data from the Annual Survey of
Industries for the formal sector, and data from the NSS’s unorganized enterprises survey
for the informal sector for the years 2000-2001 and 2005-2006.
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Appendix A

We define the construction of variables used in the analysis below. We define the down-

stream effect of exposure to Chinese import competition as follows:

IMP DSChina
jt =

∑
s

αjs · IMPChina
st (A.1)

where αjs is the share of input s in the total output for industry j, and IMPChina
st is the

import penetration ratio for input sector s. Thus, the measure captures the exposure of

input industries to industry j to Chinese imports. To obtain this measure for each industry,

we used the input-output (IO) table for India for the year 1993-94 (Ministry of Statistics

and Programme Implementation, 2000). Input s in Equation (A.1) refers to a sector in this

IO table. This input-output table is an n×n matrix of IO sectors. For each IO sector s in

each row, the columns give the share of other IO sectors which are used as inputs, which

are represented by αjs in Equation (A.1). Using IMPChina
jt for industry j from Equation 1,

we use a simple mapping between industries (j) and the IO sectors (s), to obtain a measure

of IMPChina
st for each IO sector s. This then feeds into Equation (A.1). We instrument for

downstream effect of import exposure from China, given by:

IV IMP DSChina
jt =

∑
s

αjs · IV China
st (A.2)

where the instrument is the weighted average of the instrument for import penetration

ratio calculated for the input sector s similar to (A.1) above. IV China
st is the instrumental

variable for import penetration ratio defined in Equation 2.

Similarly, we measure the upstream effect of exposure to Chinese import competition

as follows:

IMP USChina
jt =

∑
s

δjs · IMPChina
st (A.3)

where δjs is the share of sales from industry j in the total output for purchasing sector s,

and IMPChina
st is the import penetration ratio for purchasing sector s. Thus, the measure

captures the exposure of buyers of industry j to Chinese import competition. To obtain

1



this measure for each industry, we used the input-output (IO) table for India for the year

1993-94 (Ministry of Statistics and Programme Implementation, 2000).

We also instrument for IMP USChina
jt , which is given by:

IV IMP USChina
jt =

∑
s

δjs · IV China
st (A.4)

where the instrument is the weighted average of the instrument for import penetration

ratio calculated for the purchasing sector s. IV China
st is the instrumental variable for import

penetration ratio defined in Equation 2.

We proxy for Chinese import competition in foreign markets by Chinese import share

in these markets given by the following equation:

ISChina,F
jt =

MChina,F
jt

MWorld,F
jt

(A.5)

where ISChina,F
jt , MChina,F

jt , and MWorld,F
jt are Chinese import share in the foreign market,

imports from China to the foreign market, and total world imports to the foreign markets

in industry j and time t respectively. Foreign market, F , is either the set of low and middle

income economies except China or the set of high income countries.

We compute the import penetration from other countries into India using Equation (1),

where we replace Chinese imports with imports from the set of low and middle income

countries (excluding China) or the high income countries. Finally, we use Indian exports

to the set of IV countries as a share of total exports from India as a control variable.
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Table B1: Chinese Import Competition and Employment: State-
Industry Level Analysis, Robustness Checks

Formal Share in
total employment

(1) (2) (3) (4) (5) (6)

Chinese Import Competition (IMP) 1.065** 1.497*** 1.384*** 1.393*** 1.204*** 1.233***
(0.416) (0.386) (0.412) (0.470) (0.230) (0.292)

Downstream Effect (IMP DS) –1.897
(6.767)

Upstream Effect (IMP US) –2.091
(2.079)

Estimation Method IV IV IV IV IV IV

F-stat (IMP) 193.90 346.28 264.23 251.89 206.50 97.69

F-stat (IMP DS) - - - - - 15.34

F-stat (IMP US) - - - - - 24.19

Alternative Trade Channels Yes Yes Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes Yes Yes

Year FE No No Yes No No No

3-digit-industry × Trend No No Yes No No No

3-digit-industry × Year FE Yes Yes No Yes Yes Yes

State × Year FE Yes Yes No Yes Yes Yes

Contract Share Quartilej× Year FE Yes No No No No No

Formal Share Quartilej× Year FE No Yes No No No No

Two way cluster at 3-digit industry and state No No No Yes No No

Control for Dereservation No No No No Yes No

Observations 3,702 3,702 3,702 3,702 3,702 3,702

Note: Analysis is conducted at the 4-digit state-industry-year level. We use Annual Survey of Industries (ASI) to
measure formal employment and the NSS unorganized sector surveys to measure informal employment. We use sur-
veys conducted in 2000-2001 and 2005-2006. Chinese imports to India is instrumented with Chinese imports into
a set of 10 Latin American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru,
Uruguay, and Venezuela. Alternative trade channels include output and input tariffs, import penetration from high
income countries and low and middle income countries, Chinese import share in high income countries, Chinese im-
port share in low and middle income countries, and India’s export share in the total exports to the set of Latin
American countries used to create the instrument. Regressions are weighted by employment in the state-industry in
the year 2000-2001. In column 2, we interact quartiles of formal share in total employment in 2000, and indicator
variables for high unionization states and pro-worker states with year fixed effects. F-stat denotes Kleibergen-Paap
first stage F-statistics in columns 1-5 and Sanderson-Windmeijer first stage F statistic in column 6. Robust stan-
dard errors clustered at the 3-digit industry level in parentheses. ***, **, * is statistical significance at 1%, 5%, and
10%, respectively.
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Table B2: Chinese Import Competition and Employment: Industry Level Anal-
ysis

Share in Log Employment

total employment Total Informal Formal

Formal Total Regular Contract

(1) (2) (3) (4) (5) (6)

Panel A: OLS

Chinese Import Competition (IMP) 2.868*** –4.834 –12.52*** 4.002* 2.204 8.490*
(0.242) (3.299) (3.343) (2.259) (1.795) (4.162)

Panel B: IV

Chinese Import Competition (IMP) 3.004*** –5.330 –13.76*** 3.623 1.884 8.000
(0.411) (3.945) (4.256) (2.209) (1.612) (4.596)

F-stat 216.83 216.83 447.91 160.04 160.04 160.04

Alternative Trade Channels Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes Yes Yes Yes

Observations 110 110 110 110 110 110

Note: Analysis is conducted at the 4-digit industry-year level. We use Annual Survey of Industries (ASI) to
measure formal employment, and the NSS unorganized sector surveys to measure informal employment. We use
surveys conducted in 2000-2001 and 2005-2006. Chinese imports to India is instrumented with Chinese imports
into a set of ten Latin American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay,
Peru, Uruguay, and Venezuela. Alternative trade channels include output and input tariffs, import penetration
from high income countries and low and middle income countries, Chinese import share in high income countries,
Chinese import share in low and middle income countries, and India’s export share in the total exports to the
set of Latin American countries used to create the instrument. All regressions are weighted by the industry em-
ployment in the year 2000-2001. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust standard errors
clustered at the 3-digit industry level in parentheses; *** - statistical significance at 1%; **- statistical significance
at 5%; *- statistical significance at 10%.
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Table B3: Chinese Import Competition and Reallocation of Production

Log(Number of Factories) Log(Sales)

Informal Formal Informal Formal

(1) (2) (3) (4)

Chinese Import Competition (IMP) –12.86* 1.847 –6.179 –0.543
(6.468) (1.201) (5.925) (1.812)

Estimation Method IV IV IV IV

F-stat 447.91 160.04 447.91 160.04

Alternative Trade Channels Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes Yes

Observations 110 110 110 110

Note: Analysis is conducted at the 4-digit industry-year level. We use Annual Survey of
Industries (ASI) and the NSS unorganized sector surveys to measure number of factories
and sales for the formal and informal sector, respectively. We use surveys conducted in
2000-2001 and 2005-2006. In the IV specifications, Chinese imports to India is instru-
mented with Chinese imports into a set of ten Latin American countries — Argentina,
Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela.
Alternative trade channels include output and input tariffs, import penetration from high
income countries and low and middle income countries, Chinese import share in high in-
come countries, Chinese import share in low and middle income countries, and India’s
export share in the total exports to the set of Latin American countries used to create the
instrument. Regressions are weighted by employment in the industry in the year 2000-
2001. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust standard errors
clustered at the 3-digit industry level in parentheses. ***, **, * is statistical significance
at 1%, 5%, and 10%, respectively.
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Table B4: Chinese Import Competition and Employment: District Level

Log(Employment)

Overall Manufacturing Services Agriculture & Mining

(1) (2) (3) (4)

Chinese Import Competition (IMP) –11.92 –39.73** –13.95 11.05
(18.14) (19.24) (20.04) (23.41)

Estimation Method IV IV IV IV

F-stat 142.07 142.01 141.51 141.72

Alternative Trade Channels Yes Yes Yes Yes

District FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

Observations 932 924 896 930

Note: The NSS employment-unemployment survey for the years 1999-2000 and 2004-2005 are used for
analysis. Chinese imports to India is instrumented with Chinese imports into a set of ten Latin Amer-
ican countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay,
and Venezuela. Alternative trade channels include import penetration from high income countries,
and low and middle income countries. All regressions are weighted by the initial employment share
of the district in overall employment. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust
standard errors clustered at the district level in parentheses; *** - statistical significance at 1%; **-
statistical significance at 5%; *- statistical significance at 10%.
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Table B5: Chinese Import Competition and Formal Sector Employment:
Worker Level Analysis, Robustness Checks

Indicator for Employment in Formal Enterprise

(1) (2) (3) (4) (5) (6) (7)

Chinese Import Competition (IMP) 0.464*** 0.399*** 0.520*** 0.457*** 0.455*** 0.381** 0.408**
(0.165) (0.119) (0.112) (0.123) (0.154) (0.151) (0.155)

Downstream Effect (IMP DS) 12.57
(14.99)

Upstream Effect (IMP US) -7.570
(8.793)

Estimation Method IV IV IV IV IV IV IV

F-stat (IMP) 1094.15 1118.61 573.26 662.97 746.33 624.72 795.16

F-stat (IMP DS) - - - - - - 18.64

F-stat (IMP US) - - - - - - 130.94

Worker Characteristics Yes Yes Yes Yes Yes Yes Yes

Worker Characteristics × Year=2004 Yes No Yes Yes Yes Yes Yes

Alternative Trade Channels Yes Yes Yes Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes Yes Yes Yes

Year FE No No Yes No No No No

3-digit-industry × Trend No No Yes No No No No

3-digit-industry × Year FE Yes Yes No Yes Yes Yes Yes

State × Year FE Yes Yes No Yes Yes Yes Yes

Contract Share Quartilej× Year FE Yes No No No No No No

Formal Share Quartilej× Year FE No Yes No No No No No

Two way cluster at 3-digit industry and state No No No Yes No No No

Control for Dereservation No No No No Yes No No

Alternative Criteria for Informality No No No No No Yes No

Observations 36,010 36,010 36,020 36,010 36,010 35,583 36,010

Note: The analysis uses the NSS Employment-Unemployment survey (EUS) for the years 1999-2000 and 2004-2005. Worker characteris-
tics include age and its squared, marital status indicator, female indicator, education status, rural residence indicator, religious minority
status indicator, and disadvantaged social category indicator. Chinese imports to India is instrumented with Chinese imports into a set
of ten Latin American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela.
Alternative trade channels include output and input tariffs, import penetration from high income countries and low and middle income
countries, Chinese import share in high income countries, Chinese import share in low and middle income countries, and India’s export
share in the total exports to the set of Latin American countries used to create the instrument. In column 2, we interact quartiles of for-
mal share in total employment in 2000, and indicator variables for high unionization states and pro-worker states with year fixed effects.
Column 6 defines informal workers using the size threshold in the Factories Act, 1948 irrespective of the registration status of the enter-
prises. All regressions are weighted using sample weights from the EUS survey. F-stat denotes the Kleibergen-Paap first stage F statistic
in columns 1-6 and Sanderson-Windmeijer first stage F-statistics in column 7. Robust standard errors in parentheses are clustered two
way at the 3-digit industry and state in column 3 and at the 3-digit industry level in other columns; *** - statistical significance at 1%;
**- statistical significance at 5%; *- statistical significance at 10%.8



Table B6: Chinese Import Competition and Other Worker Level Outcomes

Provident Fund Temporary Employment Education

(1) (2) (3)

Chinese Import Competition (IMP) 0.356* -0.384* 0.117
(0.187) (0.215) (0.332)

Estimation Method IV IV IV

F-stat (IMP) 573.23 662.97 594.10

Worker Characteristics Yes Yes Yes

Alternative Trade Channels Yes Yes Yes

State × Industry FE Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes

State × Year FE Yes Yes Yes

Observations 36,010 36,010 36,010

Note: The analysis uses the NSS Employment-Unemployment survey (EUS) for the years 1999-2000 and
2004-2005. Worker characteristics include age and its squared, marital status indicator, female indicator,
education status, rural residence indicator, religious minority status indicator, and disadvantaged social
category indicator. Chinese imports to India is instrumented with Chinese imports into a set of ten Latin
American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay,
and Venezuela. Alternative trade channels include output and input tariffs, import penetration from high
income countries and low and middle income countries, Chinese import share in high income countries,
Chinese import share in low and middle income countries, and India’s export share in the total exports
to the set of Latin American countries used to create the instrument. All regressions are weighted using
sample weights from the EUS survey. F-stat denotes the Kleibergen-Paap first stage F statistic. Robust
standard errors in parentheses are clustered at the 3-digit industry level; *** - statistical significance at
1%; **- statistical significance at 5%; *- statistical significance at 10%.

9



T
ab

le
B
7:

C
h
in
es
e
Im

p
or
t
C
om

p
et
it
io
n

an
d

F
or
m
al

S
ec
to
r
E
m
p
lo
y
m
en
t:

H
et
er
og
en
ei
ty

B
as
ed

on
W
or
ke
r
C
h
ar
ac
te
ri
st
ic
s

In
d
ic
a
to
r
fo
r
E
m
p
lo
y
m
en
t
in

F
o
rm

a
l
E
n
te
rp
ri
se

L
ow

er
th
a
n

B
el
ow

S
ec
o
n
d
a
ry

a
n
d

P
ri
m
a
ry

S
ec
o
n
d
a
ry

H
ig
h
er

A
g
e<

=
3
0

A
g
e:
3
0
-4
5

A
g
e>

4
5

E
d
u
ca
ti
o
n

E
d
u
ca
ti
o
n

E
d
u
ca
ti
o
n

R
u
ra
l

U
rb
a
n

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

C
h
in
es
e
Im

p
or
t
C
om

p
et
it
io
n
(I
M
P
)

0.
5
1
7
*
*

0
.7
3
7
*
*
*

0
.5
5
4

0
.2
3
0

0
.6
1
8
*
*

0
.3
2
6

0
.2
0
4

1
.0
0
3
*
*
*

(0
.2
0
0
)

(0
.2
4
2
)

(0
.3
7
2
)

(0
.3
4
6
)

(0
.2
5
3
)

(0
.2
5
8
)

(0
.5
0
4
)

(0
.2
0
1
)

E
st
im

at
io
n
M
et
h
o
d

IV
IV

IV
IV

IV
IV

IV
IV

F
-s
ta
t

5
7
3
.3
7

6
6
9
.8
7

6
2
8
.6
6

2
9
3
8
.9
7

9
6
4
.2
9

1
8
2
.7
3

9
5
0
.3
8

3
2
5
.0
5

W
or
ke
r
C
h
ar
ac
te
ri
st
ic
s

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

A
lt
er
n
at
iv
e
T
ra
d
e
C
h
an

n
el
s

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

3-
d
ig
it
-i
n
d
u
st
ry

×
Y
ea
r
F
E

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

S
ta
te

×
Y
ea
r
F
E

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

S
ta
te

×
In
d
u
st
ry

F
E

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

Y
es

O
b
se
rv
at
io
n
s

1
4
,9
8
7

1
4
,0
5
8

7
,1
9
6

1
3
,0
0
0

1
2
,8
1
4

9
,4
8
8

1
5
,9
2
7

1
9
,7
4
1

N
ot
e:

T
h
e
N
S
S
em

p
lo
y
m
en
t-
u
n
em

p
lo
y
m
en
t
su
rv
ey

fo
r
th
e
y
ea
rs

1
9
9
9
-2
0
0
0
a
n
d
2
0
0
4
-2
0
0
5
a
re

u
se
d
fo
r
a
n
a
ly
si
s.

W
o
rk
er

ch
a
ra
ct
er
is
ti
cs

in
-

cl
u
d
e
ag
e
an

d
it
s
sq
u
ar
ed
,
m
ar
it
al

st
at
u
s
in
d
ic
a
to
r,

fe
m
a
le

in
d
ic
a
to
r,

ed
u
ca
ti
o
n
st
a
tu
s,

ru
ra
l
re
si
d
en
ce

in
d
ic
a
to
r,

re
li
g
io
u
s
m
in
o
ri
ty

st
a
tu
s

in
d
ic
at
or
,
an

d
d
is
ad

va
n
ta
ge
d
so
ci
al

ca
te
go
ry

in
d
ic
a
to
r.

C
h
in
es
e
im

p
o
rt
s
to

In
d
ia

is
in
st
ru
m
en
te
d
w
it
h
C
h
in
es
e
im

p
o
rt
s
in
to

a
se
t
o
f
te
n
L
a
ti
n

A
m
er
ic
an

co
u
n
tr
ie
s
—

A
rg
en
ti
n
a
,
B
ra
zi
l,
C
h
il
e,

C
o
lo
m
b
ia
,
C
o
st
a
R
ic
a
,
M
ex
ic
o
,
P
a
ra
g
u
ay
,
P
er
u
,
U
ru
g
u
ay
,
a
n
d
V
en
ez
u
el
a
.
A
lt
er
n
a
ti
ve

tr
a
d
e

ch
an

n
el
s
in
cl
u
d
e
ou

tp
u
t
an

d
in
p
u
t
ta
ri
ff
s,
im

p
o
rt

p
en
et
ra
ti
o
n
fr
o
m

h
ig
h
in
co
m
e
co
u
n
tr
ie
s
a
n
d
lo
w

a
n
d
m
id
d
le

in
co
m
e
co
u
n
tr
ie
s,
C
h
in
es
e
im

-
p
or
t
sh
ar
e
in

h
ig
h
in
co
m
e
co
u
n
tr
ie
s,
C
h
in
es
e
im

p
o
rt

sh
a
re

in
lo
w

a
n
d
m
id
d
le

in
co
m
e
co
u
n
tr
ie
s,
a
n
d
In
d
ia
’s
ex
p
o
rt

sh
a
re

in
th
e
to
ta
l
ex
p
o
rt
s

to
th
e
se
t
of

L
at
in

A
m
er
ic
an

co
u
n
tr
ie
s
u
se
d
to

cr
ea
te

th
e
in
st
ru
m
en
t.

A
ll
re
g
re
ss
io
n
s
a
re

w
ei
g
h
te
d
b
y
th
e
sa
m
p
le

w
ei
g
h
ts

in
th
e
N
S
S
su
rv
ey
.

F
-s
ta
t
d
en
ot
es

K
le
ib
er
ge
n
-P
aa
p
fi
rs
t
st
a
ge

F
-s
ta
ti
st
ic
s.

R
o
b
u
st

st
a
n
d
a
rd

er
ro
rs

cl
u
st
er
ed

a
t
th
e
3
-d
ig
it

in
d
u
st
ry

le
ve
l
in

p
a
re
n
th
es
es
;
*
*
*
-

st
at
is
ti
ca
l
si
gn

ifi
ca
n
ce

at
1%

;
**
-
st
a
ti
st
ic
a
l
si
g
n
ifi
ca
n
ce

a
t
5
%
;
*
-
st
a
ti
st
ic
a
l
si
g
n
ifi
ca
n
ce

a
t
1
0
%
.

10



Table B8: Chinese Import Competition and Production in Formal Sector: Firm-
Product Level

Log(Sales) Log(Quantity) Log(Unit Value)

(1) (2) (3)

Chinese Import Competition (IMP) 0.097 1.461*** –1.364***
(0.171) (0.373) (0.316)

F-stat 15.33 15.33 15.33

Alternative Trade Channels Yes Yes Yes

Factory FE Yes Yes Yes

State × Industry FE Yes Yes Yes

3-digit-industry × Year FE Yes Yes Yes

State × Year FE Yes Yes Yes

Observations 319,020 319,020 319,020

Note: Analysis is conducted at the firm-product level using the Annual Survey of In-
dustries (ASI) panel data between 1998-1999 and 2007-2008. In the IV specifications,
Chinese imports to India is instrumented with Chinese imports into a set of ten Latin
American countries — Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay,
Peru, Uruguay, and Venezuela. Alternative trade channels include output and input tar-
iffs, import penetration from high income countries and low and middle income countries,
Chinese import share in high income countries, Chinese import share in low and middle
income countries, and India’s export share in the total exports to the set of Latin Amer-
ican countries used to create the instrument. Regressions are weighted by the sample
weights in the ASI survey. F-stat denotes Kleibergen-Paap first stage F-statistics. Ro-
bust standard errors clustered at the 4-digit industry level in parentheses. ***, **, * is
statistical significance at 1%, 5%, and 10%, respectively.
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Table B9: Chinese Import Competition and Formal Employment: Firm Level
Analysis

Log Log Log Contract
Total Regular Contract mandays

mandays mandays mandays ratio

(1) (2) (3) (4)

Chinese Import Competition (IMP) 0.169** 0.850*** 0.0657 0.0528***
(0.0740) (0.265) (0.138) (0.0176)

Estimation Method IV IV IV IV

F-stat 15.54 15.54 15.54 15.54

Alternative Trade Channels Yes Yes Yes Yes

Factory FE Yes Yes Yes Yes

3-digit Industry × Year FE Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes

Observations 196,956 196,956 196,956 196,956

Note: Analysis uses the Annual Survey of Industries (formal sector survey) at the establishment
level for the years 1998-1999 to 2007-2008. In the IV specifications, Chinese imports to India is in-
strumented with Chinese imports into a set of ten Latin American countries — Argentina, Brazil,
Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela. Alternative trade
channels include output and input tariffs, import penetration from high income countries and low
and middle income countries, Chinese import share in high income countries, Chinese import share
in low and middle income countries, and India’s export share in the total exports to the set of
Latin American countries used to create the instrument. All regressions are weighted by the sample
weights in the ASI survey. F-stat denotes Kleibergen-Paap first stage F-statistics. Robust standard
errors clustered at the 4-digit industry level in parentheses; *** - statistical significance at 1%; **-
statistical significance at 5%; *- statistical significance at 10%.
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Table B10: Chinese Import Competition and Employment: Heterogeneity
based on Initial Labor Productivity

Log Log Log Contract
Total Regular Contract mandays

mandays mandays mandays ratio

(1) (2) (3) (4)

Chinese Import Competition (IMP) -0.723*** -0.568 -1.047 -0.0738
(0.179) (0.399) (0.642) (0.0566)

IMP × Qr2 0.446*** 0.333 0.623 0.0485
(0.122) (0.481) (0.590) (0.0577)

IMP × Qr3 0.700*** 0.706* 0.714 0.0510
(0.193) (0.384) (0.925) (0.0762)

IMP × Qr4 1.651*** 1.000** 4.352*** 0.283***
(0.311) (0.488) (0.873) (0.0713)

Estimation Method IV IV IV IV

SW F-stat (IMP ) 142.34 142.34 142.34 142.34

SW F-stat (IMP ×Qr2) 319.91 319.91 319.91 319.91

SW F-stat (IMP ×Qr3) 362.68 362.68 362.68 362.68

SW F-stat (IMP ×Qr4) 227.49 227.49 227.49 227.49

Alternative Trade Channels Yes Yes Yes Yes

Factory FE Yes Yes Yes Yes

3-digit Industry × Year FE Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes

Observations 196,956 196,956 196,956 196,956

Note: Analysis uses the ASI data (formal sector firms) at the establishment level for the years
1998-1999 to 2007-2008. Qri is an indicator variable which is equal to 1 if a firm belongs to the
ith quartile of the productivity distribution when it first enters our sample. We calculate firm level
labor productivity as revenue per employee. Chinese imports to India, and its interaction with the
quartile indicator variables are instrumented with Chinese imports into a set of ten Latin Ameri-
can countries (Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay,
and Venezuela) and their corresponding interaction with quartiles. Alternative trade channels in-
clude output and input tariffs, import penetration from high income countries and low and middle
income countries, Chinese import share in high income countries, Chinese import share in low and
middle income countries, and India’s export share in the total exports to the set of Latin American
countries used to create the instrument. All regressions are weighted by the sample weights in the
ASI survey. SW F-stat denotes Sanderson-Windmeijer first stage F-statistics. Robust standard
errors clustered at the 4-digit industry level in parentheses; *** - statistical significance at 1%; **-
statistical significance at 5%; *- statistical significance at 10%.
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Table B11: Chinese Import Competition and Employment: Heterogeneity
based on Initial Total Factor Productivity (TFP)

Log Log Log Contract
Total Regular Contract worker
workers workers workers ratio

(1) (2) (3) (4)

Chinese Import Competition (IMP) 0.102 0.122 0.188 –0.006
(0.102) (0.104) (0.138) (0.024)

IMP × Qr2 –0.022 -0.111 0.0523 0.040
(0.108) (0.116) (0.142) (0.030)

IMP × Qr3 0.215 –0.043 0.340* 0.111**
(0.169) (0.193) (0.201) (0.050)

IMP × Qr4 0.259* –0.020 0.292 0.107***
(0.131) (0.115) (0.178) (0.032)

Estimation Method IV IV IV IV

SW F-stat (IMP ) 70.62 70.62 70.62 70.62

SW F-stat (IMP ×Qr2) 42.01 42.01 42.01 42.01

SW F-stat (IMP ×Qr3) 36.31 36.31 36.31 36.31

SW F-stat (IMP ×Qr4) 33.03 33.03 33.03 33.03

Alternative Trade Channels Yes Yes Yes Yes

Factory FE Yes Yes Yes Yes

3-digit Industry × Year FE Yes Yes Yes Yes

State × Year FE Yes Yes Yes Yes

State × Industry FE Yes Yes Yes Yes

Observations 196,956 196,956 196,956 196,956

Note: Analysis uses the ASI data (formal sector firms) at the establishment level for the years
1998-1999 to 2007-2008. Qri is an indicator variable which is equal to 1 if a firm belongs to the
ith quartile of the productivity distribution when it first enters our sample. We calculate TFP
using the methodology of Ackerberg et al. (2015). To estimate TFP, we use output and in-
put deflators from Allcott et al. (2016) and capital deflators from Reserve Bank of India (RBI)
publications. Chinese imports to India, and its interaction with the quartile indicator variables
are instrumented with Chinese imports into a set of ten Latin American countries (Argentina,
Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru, Uruguay, and Venezuela) and
their corresponding interaction with quartiles. Alternative trade channels include output and
input tariffs, import penetration from high income countries and low and middle income coun-
tries, Chinese import share in high income countries, Chinese import share in low and middle
income countries, and India’s export share in the total exports to the set of Latin American
countries used to create the instrument. All regressions are weighted by the sample weights in
the ASI survey. SW F-stat denotes Sanderson-Windmeijer first stage F-statistics. Robust stan-
dard errors clustered at the 4-digit industry level in parentheses; *** - statistical significance at
1%; **- statistical significance at 5%; *- statistical significance at 10%.
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Table B12: Heterogeneous effects on fixed assets based on Initial Labor Pro-
ductivity

Log(Fixed Assets)

Chinese Import Competition (IMP) 0.256
(0.290)

IMP × Qr2 0.0222
(0.204)

IMP × Qr3 0.198
(0.205)

IMP × Qr4 0.645***
(0.182)

Estimation Method IV

SW F-stat (IMP ) 142.34

SW F-stat (IMP ×Qr2) 319.91

SW F-stat (IMP ×Qr3) 362.68

SW F-stat (IMP ×Qr4) 227.49

Alternative Trade Channels Yes

Factory FE Yes

3-digit Industry × Year FE Yes

State × Year FE Yes

State × Industry FE Yes

Observations 196,956

Note: Analysis uses the ASI data (formal sector firms) at the estab-
lishment level for the years 1998-1999 to 2007-2008. Qri is an indi-
cator variable which is equal to 1 if a firm belongs to the ith quartile
of the labor productivity distribution (revenue per employee) when it
first enters our sample. Fixed assets are measured as the gross value
of capital in the beginning of the year. Chinese imports to India, and
its interaction with the quartile indicator variables are instrumented
with Chinese imports into a set of ten Latin American countries (Ar-
gentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Paraguay, Peru,
Uruguay, and Venezuela) and their corresponding interaction with
quartiles. Alternative trade channels include output and input tar-
iffs, import penetration from high income countries and low and mid-
dle income countries, Chinese import share in high income countries,
Chinese import share in low and middle income countries, and India’s
export share in the total exports to the set of Latin American coun-
tries used to create the instrument. All regressions are weighted by
the sample weights in the ASI survey. SW F-stat denotes Sanderson-
Windmeijer first stage F-statistics. Robust standard errors clustered
at the 4-digit industry level in parentheses; *** - statistical signifi-
cance at 1%; **- statistical significance at 5%; *- statistical signifi-
cance at 10%.
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Appendix C: Labor Productivity Gap

C1 Development Accounting Framework

Formally, we assume a Cobb-Douglas production function for each sector given by Ys = AsK
αs
s L1−αs

s ,

where Ys is real output, Ks and Ls are capital and labor inputs, respectively, As denotes the TFP,

and αs is the output elasticity with respect to capital. Under the assumption of perfect competition

and homogeneous labor in the two sectors, the wages (w) equal the marginal revenue product of labor

(MRPL) which in turn is equal to the product of output elasticity with respect to labor and the

average revenue product of labor (ARPL).

ws = MRPLs = (1− αs)ARPLs

Assuming that the output elasticity of labor, 1− α, is same across the two sectors, we can represent

the MRPL gap between the two sectors in terms of obervables.

wf

wi
=

MRPLf

MRPLi
=

ARPLf

ARPLi
(C1)

where f and i denote the formal and informal sector, respectively.

C2 Calculating the Unadjusted Productivity Gap

Using Equation 10 in the main text, we calculate labor productivity gap using both revenue per worker

and wages using data from the ASI-NSS firm level surveys. For calculating revenue per worker, we

aggregate revenue and employment for all firms in each sector and take the ratio. The productivity gap

is then given by the ratio of revenue per worker between the formal and informal sector. We perform

similar calculations to get the wage gap. We sum up the total compensation paid to employees as well

the number of employees for each sector and take the ratio to arrive at the average wage per worker
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in a sector. We take the ratio of the average wage for the formal and informal sector to get the wage

gap across the two sectors.

C3 Adjustments to the Productivity Gap

Adjusting for Differences in Hours Worked: A major concern with the observed labor pro-

ductivity gap is that it may be driven by differences in average number of hours worked across the

two sectors. The number of hours worked may not be proportional to the number of workers for two

reasons. First, many informal firms do not operate during the entire year, and this would lead to

under estimation of actual productivity in the informal sector. Second, informal workers, on average,

have lower working hours compared to their formal counterpart. We use information on the number

of months in operation and average hours worked per day for informal firms from the NSS, and num-

ber of working days and employment reported by the formal firms from the ASI to adjust the raw

productivity gap.1 We calculate the total number of hours worked by all employees for each firm as:

Hi = 30× n× hi

where n is number of months in operation, and hi is average number of hours worked per day as

reported by the firm. For the formal sector, we utilize data on number of mandays for each firm in that

year. We calculate the total number of hours worked for each formal sector firm as Hf = 8×mandays,

assuming a 8 hour working shift for the formal firms. We sum Hi and Hf across all firms to arrive

at the total number of hours worked for the informal and formal sector, respectively. Next, we adjust

the raw productivity and wage gap by dividing the ratio of employees to the ratio of hours worked

across the two sectors. Our estimates provide an adjustment factor of 2.15 suggesting that differences

1This information is available only in the 2005-2006 round of the ASI-NSS surveys. By utilizing this data
to correct for differences in hours worked across the two sectors in the 2000-2001 ASI-NSS round, we assume
that average number of hours worked across the two sectors did not change significantly between the two survey
rounds. Indeed, in the case of Vietnam, McCaig and Pavcnik (2018) find that average number of hours worked
do not vary much as workers reallocate from the informal to the formal sector.
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in hours worked account for a significant portion of the large unadjusted productivity gap.

Adjusting for Difference in Human Capital: There may be significant differences in the

human capital for workers in the two sectors that may lead to overestimation of the productivity

gap. To account for this heterogeneity, we follow Gollin et al. (2014), who adjust for differences in

average years of education across the agriculture and non-agriculture sectors, and compute average

human capital in a sector as er×eds where r is the rate of return on each year of education and eds is

the average years of education in each sector s. The EUS worker level survey provides details about

the education level of each worker but does not report the years of education. We infer the years of

education for each worker based on the level of education qualification using the standard number of

years required to complete that level of education in the Indian education system. We assign 5 years

to primary education, 8 years to middle, 10 years to secondary, 12 years to higher secondary, and 15

years to undergraduate and above. We assume a rate of return of 10% for each year of education

following Gollin et al. (2014). Using the above approach, we estimate that the average human capital

in formal sector is 1.35 times that in the informal sector.

Besides education and hours of work, there could be other unobserved worker characteristics

that could lead to the overestimation of the productivity gap. To check if heterogeneity in worker

characteristics other than hours worked and human capital are driving the large productivity gap, we

use the EUS survey (worker level) where these details are available. We estimate Mincerian regressions

of log wages on an indicator variable for formal enterprise employment, and worker characteristics such

as years of education, location, and socio-demographic characteristics. We also include industry and

state fixed effects. The coefficient on the indicator variable gives us the wage premium associated

with working in the formal sector. Table B10 reports the results. In column (1), without controlling

for worker characteristics, we find that there is a 31.4% wage premium for formal sector workers as

compared to a wage premium of 24.1% in column (3) which controls for education level of workers.

The wage premium further drops to 19.2% for formal sector workers compared to those in the informal

sector in the specification including all worker characteristics (column 7). Thus, the wage premium

does not drop by much when we control for worker characteristics other than their level of education.
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This suggests that the observed productivity gap in the firm level surveys between the two sectors are

likely not driven by differences in other worker characteristics.

Adjusting for Difference in Prices: The productivity differences between the formal and

informal sector using revenue data also captures the differences in prices due to market power and

product quality variations across the sectors, in addition to the physical labor productivity differences

(Kugler and Verhoogen, 2012; McCaig and Pavcnik, 2018).2 The ASI-NSS data is unique in that we

observe sales and quantity produced for all products (upto 10 products) produced by each firm. Firms

producing more than 10 products report revenue from all products but do not specify the quantities

for some products. Thus, we restrict our sample to firms that produce 10 or fewer products.

These surveys assign each product produced by the firm to a 5 digit ASICC product code. Our

approach for correcting for price differences involves comparing average prices across the two sectors.

We start by calculating the firm level prices (unit values) by dividing the firm product sales by quantity

produced. Then we calculate the firm level prices as the sales share weighted sum of firm product

level prices. Next, we calculate the real sales of a firm as the nominal sales deflated by the firm

level prices calculated above. We divide the nominal sales per worker gap between the formal and

informal sectors to the real sales per worker gap to arrive at a correction factor of 1.73. We adjust

the labor productivity gap by this factor and report the adjusted gap in row (3) of Table 9. The

labor productivity gap in column 1 drops from 3.77 to 2.18 due to this adjustment, suggesting that

there are significant differences in average firm-level prices across the two sectors. Ignoring these price

differences would have greatly overestimated the labor productivity gap between the two sectors.

We also follow an alternative procedure to adjust for price differences across the two sectors and

find similar results. We utilize the availability of information on physical quantities at the firm product

level and calculate the physical quantity per worker for both sectors. We allocate workers to each firm-

product in proportion to the revenue share of the firm product in total firm revenues. Then we take

the ratio of revenue per worker gap to quantity per worker gap in each product category to arrive at

the adjustment factor. Note that we need the quantity to be reported in same units across firms to be

2See De Loecker et al. (2016) for a discussion of issues with estimation of productivity from revenue data.
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able to perform this calculation. Thus, this calculation is based on a subset of 1600 product lines for

which both formal and informal sector datasets report quantities in the same units. We take a sales

share weighted sum of the product level adjustment factor and arrive at the overall adjustment factor

for differences in prices. The calculations suggest an adjustment factor of 1.67.

Other Adjustments: The estimated productivity gap may be driven by measurement errors in

output, particularly because revenues are commonly under-reported in the informal sector. As we do

not observe the extent of under-reporting in India, we follow De Mel et al. (2009), who study firms

in Sri Lanka, and assume that revenues were 30% higher than reported in the informal sector, and

adjust our productivity gap in column (1) and row (4) to 1.53. A remaining concern is that there

may be differences in the output elasticity between the formal and the informal sectors. Again, we do

not directly observe these differences for India and following Fernández and Meza (2015), who study

Mexican firms, we assume that the output elasticity of labor in the formal and informal sectors are

0.65 and 0.8, respectively. We adjust the productivity gap by a factor of 1.23 and this adjustments

reduces the gap in column (1) and row (5) to 1.24.
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