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Abstract

Using nationally representative survey data of Indian manufacturing enterprises
spanning the period 1995–2006, we analyze the link between formal sector
subcontracting and informal sector employment. A novelty in our analysis is that this
relationship is allowed to differ between modern and traditional segments of the
informal sector. We show that formal sector subcontracting is positively related to
employment growth only in the most modern segments of the informal sector.
Increased subcontracting cannot explain the persistently high employment in
traditional informal manufacturing activities in India. Instead, subcontracting can
contribute to job creation in relatively modern segments of the informal sector.

JEL codes: J21, O14, O17
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1 Introduction
In developing countries, a large proportion of employment and output generation are

concentrated in the informal sector (Schneider et al. 2010). Even in countries experien-

cing strong economic growth, the informal sector often remains large and relatively un-

productive, pulling down labor productivity and aggregate economic growth (Khaturia

et al. 2013; De Vries et al. 2012). One of the key aspects in understanding the evolution of

the informal sector is its interaction with the formal sector (Hart 1973; Weeks 1975;

Ranis and Stewart 1999; Davies and Thurlow 2010). An important way in which formal

enterprises interact with informal enterprises is through subcontracting, which has gained

relevance in times of increased competition brought about by trade liberalization and

globalization (ILO and WTO 2009). To date, however, there is little empirical evidence

about the relationship between subcontracting and employment in the informal sector in

developing countries.

The existing literature in this area can be broadly divided into two views. The first one,

hereafter referred to as the stagnation view, contends that formal enterprises subcontract

the most labor-intensive production activities to traditional informal enterprises in order

to minimize labor costs. Due to intense pressure for cost competition exerted on informal

enterprises, the linkages between formal and informal enterprises result in the recreation

of the survivalist characteristics of informal enterprises (Tokman 1978; Portes 1994). As

the primary objective is to minimize labor costs, subcontracting linkages will be strongest

between the formal sector and the most traditional segment of the informal sector. An
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increase in formal sector subcontracting will then be associated with employment growth

in the most traditional informal sector activities. The second view, which we label the

modernization view, holds that formal enterprises establish subcontracting relationships

only with relatively modern informal enterprises, which can not only reduce the costs of

production, but also meet their quality standards. Through formal-informal production

links, then, formal sector subcontracting can be a vehicle for the modernization of the in-

formal sector by stimulating growth of the modern segments of the informal sector (Ranis

and Stewart 1999; Marjit 2003).

Our aim in this paper is to contrast the validity of these views empirically. That is,

we investigate whether formal sector subcontracting is associated with growth of the

traditional segments or with growth of the modern segments of the informal sector.

This question is relevant to the broader question of the determinants of structural

change in economies with large and heterogeneous informal sectors (see De Vries et al.

2012). Furthermore, our empirical findings, used in conjunction with firm-level and/or

industry-specific studies, can inform the design of policies for improving the linkages

between formal and informal manufacturing enterprises by indicating priority areas or

sectors which could be subject to interventions.

Using a state-industry panel constructed from nationally representative enterprise-

level survey data, we study the formal-informal1 subcontracting relationship in Indian

manufacturing during the period 1995–2006. Competitive pressure in the Indian manu-

facturing sector increased as a consequence of the reforms undertaken in the late

1980s and early 1990s that abolished licensing requirements for most industries and

the liberalization of international trade and foreign investment (Kotwal et al. 2011).

The regulation of labor markets, however, has been left largely untouched and consti-

tutes an important difference between the formal and informal sector. Pressure to cut

costs and increase flexibility, together with strict labor laws affecting only formal enter-

prises, form clear incentives for formal enterprises to subcontract activities to the infor-

mal sector (Ramaswamy 1999; Mazumdar and Sarkar 2008; Siggel 2010). During the

period we analyze, subcontracting by formal enterprises increased substantially, while

informal sector employment persisted to account for almost 90 percent of employment

and 40 percent of value added in the manufacturing sector. Besides the literature on

formal-informal production linkages, the paper also contributes to a growing literature

that analyzes the evolution of India’s informal sector (Ghani et al. 2014, 2013; Mukim

2011; Sundaram et al. 2012), but which has not yet focused explicitly on formal-

informal subcontracting linkages.

In India, as in many countries, the informal sector comprises a wide range of activ-

ities. In order to test whether formal subcontracting is associated with an expansion of

the traditional versus the modern segments of the informal manufacturing sector, one

needs to identify these segments. Because there is no agreement on the number of seg-

ments and the boundaries that define them (Grimm et al. 2012), we propose a continu-

ous, multi-dimensional measure of modernity at the state-industry level. This

modernity index is based on the start-of-period capital-labor ratio, location of enter-

prises, average number of hired workers per enterprise, and technical qualifications of

enterprise owners.

Using these dimensions, we show that in the period 1995–2006, informal sector em-

ployment grew across all segments and was somewhat skewed towards more modern
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state-industries. Yet, the most traditional state-industries still account for the largest

share of informal sector employment. Exploiting within-state-industry variation over

time and controlling for state- and industry-specific trends, our estimation results show

that growth of formal sector subcontracting is positively related to employment growth

in modern informal activities, while no such relationship is found for the traditional

segments. Although we cannot identify the causal effect of subcontracting on informal

sector employment, we show that the relationship is unlikely to be driven by omitted

variables, and we argue that reverse causality concerns are less pertinent- for if subcon-

tracting is driven by informal sector expansion, this too is evidence of production link-

ages. Our findings support the modernization view of the informal sector and clearly

indicate that persistently high employment in very traditional informal activities in

India cannot be a direct result of increased subcontracting by the formal sector.

In the next section, the two views on the effects of formal sector subcontracting as

well as the existing evidence for India are further discussed, providing the rationale for

distinguishing modern and traditional segments in our analysis. Section three describes

the data, measurement of variables, and patterns of employment growth. Section four

present the empirical model. Section five discusses the main results and robustness

checks, and section six concludes.
2 Informal sector heterogeneity and formal sector subcontracting
2.1 Informal sector heterogeneity and modernization

The informal sector is highly diverse. An ‘informal enterprise’ can be one consisting of

a single worker performing simple manual work in the worker’s own household with

no machinery. It can also be an enterprise that operates in a plant, employing as much

as 10 hired workers and using machinery. Evidently these two types of enterprises are

not the same, even though they can both be labeled as ‘informal’. For this reason, it is

difficult to find a unique defintion of an ‘informal enterprise’ that can account for this

heterogeneity.

Ranis and Stewart (1999) have proposed a relevant distinction between the traditional

and modern segments of the informal sector, based on a number of characteristics of the

informal enterprises that compose them. To understand this, it is useful to think of the

informal enterprises along a continuum of ‘modernity’ dimensions, as represented in

Figure 1. At the very bottom of the distribution are traditional informal enterprises that

undertake very low value-added activities, operate within the premises of a household or

having no fixed location, and use extremely low or no capital and/or hired labor. At the
Modernity dimensions 

-Capital per worker and level of capitalization

-Number of (hired) workers

-Technology and installed capacity     

-Wages and profits  

-Location

-Complexity of goods and services produced
Traditional

Modern

Formal SMEs

M
odernity 

Figure 1 Informal enterprises along a modernity continuum.
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very top of the distribution are the informal enterprises that undertake relatively high-

value added activities, produce standardized goods and services, operate in a fixed location

outside the household premises, and make use of some capital and low- and medium-

skilled hired labor. Such enterprises offer competitive wages that are comparable to those

offered in the formal sector. Informal enterprises at the very top of the distribution can be

indistinguishable from formal Small and Medium Enterprises (SMEs), save the fact that

they do not comply with all the legal regulations faced by the formal sector.

In the process of economic development, an increase of the relative size of the mod-

ern informal segment and a decline of the traditional segment can be described as the

modernization of the informal sector. The existence of production linkages between in-

formal and formal enterprises can speed up or deter the modernization of the informal

sector (Ranis and Stewart 1999). In the case of formal-informal subcontracting linkages,

these effects on the evolution of the informal sector can be summarized into two con-

trasting views found in the literature: the stagnation view and the modernization view.
2.2 Two contrasting views on the effects of subcontracting

Technically speaking, subcontracting can be described as a relationship between the par-

ent enterprise which requests another independent enterprise who is the subcontractor

(or ancillary industry in India) to undertake the whole or part of its activity instead of

doing it by itself (Watanabe 1971). In such a relationship, the parent enterprise assumes

the full responsibility for the quality of the final product that reaches the customer, which

is often achieved by particular specifications provided to the subcontractor.

The theoretical positions on production linkages between formal and informal sector

can be divided into the stagnation and the modernization views. According to the

stagnation view, formal enterprises wishing to reduce labor costs subcontract activities

to informal enterprises. By their superior status in terms of size and capital, formal en-

terprises are able to impose stringent conditions on informal enterprises regarding

prices, thus extracting most of the value added. Under this type of formal-informal

linkage, informal enterprises are unable to accumulate capital and are stagnated in a

survivalist mode (Moser 1978; Tokman 1978; Portes 1994; Portes et al. 1989). In fact,

formal enterprises can benefit from the ‘race-to-the-bottom’ in terms of labor costs in

the informal sector, as it directly translates into higher profitability from subcontract-

ing. As stagnant, survivalist informal enterprises are part of the traditional segment of

the informal sector, an increase in the incidence of subcontracting would result in

expansion of the traditional segment and thus work against the modernization of the

informal sector. Conversely, expansion of subsistence self-employment (through rural–

urban migration, for example) can provide a ‘reserve army of workers’ and thereby

stimulate formal sector subcontracting.

A second view on production linkages, referred to as the modernization view, holds that

formal enterprises engage in subcontracting relationships only with modern informal en-

terprises. Formal enterprises pursue three complementary aims when engaging in subcon-

tracting: first, minimizing costs so that the price of the subcontracted activity is as low as

possible; second, maximizing the quality of the subcontracted product, so as not to com-

promise quality standards; and third, minimizing the risk of vertically disintegrating the

production process, so as to ensure a timely delivery of the final product. Therefore,



Moreno-Monroy et al. IZA Journal of Labor & Development 2014, 3:22 Page 5 of 17
http://www.izajold.com/content/3/1/22
formal enterprises take into account not only differences in costs between in-house pro-

duction and subcontracting, but also the productive and technological capacity of poten-

tial suppliers (Wattanapruttipaisan 2002).

Ranis and Stewart (1999) start from the assumption that formal enterprises have

intermediate linkages (including subcontracting) only with modern informal enter-

prises and show how formal sector growth can lead to modernization of the informal

sector. Growth of formal sector output or an increase in the subcontracting intensity of

formal sector production leads to the expansion of output and labor demand in the

modern informal segment. In a similar vein, Marjit (2003) emphasizes segmentation

within the informal sector and argues that only the capital-intensive segment is com-

plementary to the formal sector. In his general equilibrium model, the formal sector

uses an intermediate input produced by the capital-intensive (modern) segment of the

informal sector. Output growth in the formal sector leads to an expansion of this

capital-intensive informal segment through increased demand for its output.

There is descriptive evidence for Kenya and a number of West African countries

showing that, in line with the modernization view of Ranis and Stewart (1999) and

Marjit (2003), informal enterprises with more capital, higher productivity, and more

highly educated workers are more likely to have a forward production link with the for-

mal sector (House 1984; Arimah 2001; Boehme and Thiele 2012). It is not yet clear in

the literature, however, whether informal enterprises become more productive as a re-

sult of their production link with the formal sector or whether only the more product-

ive informal enterprises have linkages with the formal sector in the first place. Note

that in this paper, we do not focus on the productivity of informal firms. Rather, we are

interested in total employment in the different informal sector segments. We argue that

modernity of informal enterprises is a useful way to characterize informal sector het-

erogeneity and use it to distinguish different informal sector segments. We therefore

use start-of-period characteristics of firms to measure the modernity of the informal

sector in each state-industry, as will be further described in Section 3.
2.3 Existing evidence for India

There is a growing empirical literature on the informal manufacturing sector in India, inves-

tigating its evolution in terms of spatial and industrial growth patterns. According to

Mukim (2011), informal manufacturers in India play an important role in the production of

intermediate goods, processed exports and import substitutes, supported by supply side

contracts with the formal sector. She studies the location of new informal startups in India

and shows that the presence of buyers and suppliers makes a location more attractive for

new enterprises. Ghani et al. (2014) find similar evidence. Mukim (2011) further shows that

industries with strong input-output linkages have similar spatial employment distributions,

and this hold across formal and informal manufacturing. Sundaram et al. (2012) find evi-

dence for complementarity between employment and output in the formal and informal

manufacturing sector and suggest this is partly driven by outsourcing from formal to infor-

mal firms. These studies clearly indicate that production linkages play an important role for

informal manufacturing employment, but they do not explicitly analyze linkages between

formal and informal manufacturing.2 Furthermore, we are not aware of any studies that ac-

count for the differences between modern and traditional segments in the informal sector.
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Regarding the subcontracting activities of formal enterprises, the only available empir-

ical evidence representative of all of Indian manufacturing is a study by Ramaswamy

(1999), documenting an increase in subcontracting intensity of formal sector production

between 1970 and the early 1990s. In the early 1990s, subcontracting was used most in

labor-intensive industries and in industries with the highest average employment per fac-

tory. A complete and more up to date picture of formal-informal production linkages in

Indian manufacturing is currently lacking, and it therefore remains unclear how formal

sector subcontracting is related to the evolution of the informal sector as a whole.
3 Data and descriptive trends
3.1 Data and measurement

The empirical analysis in this paper is based on nationally representative data for Indian

manufacturing enterprises. Data on the formal sector are obtained from the Annual

Survey of Industries (ASI), which cover all registered manufacturing establishments, for

the years 1994–1995, 2000–2001 and 2005–2006.3 Data on the informal sector are ob-

tained from the National Sample Survey (NSS) of unorganized manufacturing for the

same three years. The NSS survey covers all unregistered manufacturing establishments

including home-based enterprises without any workers other than the owner. All unit

level data are aggregated to the state-industry level, with industries defined at the 2-digit

level of the National Industrial Classification, as listed in Table 1. In the empirical analysis,

we focus on India’s 16 major states and the National Capital Territory of Delhi. We have a

panel of up to 21 industries in 17 states in 1995, 2001, and 2006, but not all indus-

tries are present in all states.

Based on the NSS survey of unorganized manufacturing, we construct three measures

of informal sector employment: total state-industry employment, the total number of

hired workers, and the total real wage bill. Total employment includes working owners,

unpaid family workers, and hired workers, both full- and part-time. Hired workers ex-

clude owners and contributing family workers, and the wage bill recorded in the data

refers to the value of total compensation paid to hired workers only (deflated using

state- and industry-specific wholesale price indices). We analyze hired workers and the

wage bill in order to see whether or not expansion, if any, occurs chiefly through more

family members and working owners being drawn into the informal sector, versus ac-

tual job creation in informal enterprises.

Formal sector subcontracting, FSist, is measured as the sum of the purchase value of

goods sold in the same condition as purchased and the cost of contract and commis-

sion work done by others on materials supplied by the factory.4 Both are available at

the enterprise level in the ASI data and aggregated by state-industry. The total subcon-

tracting value is deflated in the same way as the informal wage bill. It is important to

note that it is not possible to distinguish the proportion of subcontracting directed to

informal enterprises in the data: the total value of subcontracting consists of all sub-

contracting from the formal sector and is an indicator of the size of subcontracting in a

given state-industry, whether it is being subcontracted to another formal enterprise or

to the informal sector.

Table 2 shows sample descriptive statistics for informal sector employment and for-

mal sector subcontracting. The average state-industry in the sample saw a substantial



Table 1 Manufacturing 2-digit codes National Industrial Classification 1998

NIC
code

Industry

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel; dressing and dyeing of fur

19 Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear

20 Manufacture of wood and wood and cork products, except furniture; manufacture of straw articles
and plaiting materials

21 Manufacture of paper and paper products

22 Publishing, printing and reproduction of recorded media

23 Manufacture of coke, refined petroleum products and nuclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastics products

26 Manufacture of other non-metallic mineral products

27 Manufacture of basic metals

28 Manufacture of fabricated metal products, except machinery and equipment

29 Manufacture of machinery and equipment, n.e.c.

30 Manufacture of office, accounting and computing machinery

31 Manufacture of electrical machinery and apparatus n.e.c.

32 Manufacture of radio, television and communication equipment and apparatus

33 Manufacture of medical, precision and optical instruments, watches and clocks

34 Manufacture of motor vehicles, trailers and semi-trailers

35 Manufacture of other transport equipment

36 Manufacture of furniture; manufacturing n.e.c.

37 Recycling

Note: industries 23 (coke and petroleum products) and 37 (recycling) are not included in the analysis.
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increase in formal sector subcontracting, modest growth in informal sector employ-

ment, and a more than doubling of the informal sector wage bill.

A central element of our analysis is the measure of modernity of the informal sector.

As Grimm et al. (2012) discuss, various types of segmentation have been identified in

different strands of the informality literature, often focusing on two segments: a lower-

and an upper-tier segment. In the framework of Ranis and Stewart (1999), the two seg-

ments are referred to as the traditional and the modern segment. The modern informal

segment is characterized by significant capital per worker, the use of skills and hired
Table 2 Sample descriptive statistics

Variables Total sample 1995 2001 2006

Subcontracting formal 20.57 (1.97) 20.01 (1.82) 20.62 (1.99) 21.07 (1.95)

Employment informal 10.82 (2.02) 10.75 (1.99) 10.79 (2.07) 10.92 (2.02)

Hired workers informal 9.51 (1.92) 9.37 (1.93) 9.52 (1.91) 9.64 (1.93)

Wage bill informal 19.35 (1.95) 18.96 (1.97) 19.37 (1.90) 19.73 (1.90)

N 774 258 258 258

Note: All variables are in natural logs, and values are in log real Rupees. The table shows unweighted averages across
state-industries, with standard deviations in parentheses. Sources: NSS survey of unorganized manufacturing and Annual
Survey of Industries.
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labor, and enterprises located outside their owners’ homes. They describe certain indus-

tries, such as metalworking, as typically modern and others, such as textile handlooms,

as typically traditional. In the model of Marjit (2003), the two segments are the labor-

intensive and the capital-intensive informal sector, where the latter produces an inter-

mediate used by the formal sector and thus expands with formal sector subcontracting.

However, there is no agreement on the definition of modernity, on the relevant num-

ber of segments, and the boundaries that define segments. We therefore construct a

continuous measure of modernity at the state-industry level using several different

characteristics. Following Ranis and Stewart (1999), our modernity measure is based on

characteristics of informal enterprises in a given state-industry in 1995, namely the

capital-labor ratio (real fixed capital per worker), location (the number of enterprises

located outside the owner’s household premises, relative to the number of enterprises

inside the owner’s household), average number of hired workers per enterprise, and the

share of enterprises with a technically qualified proprietor.

For each of these four characteristics, the value is standardized across state-industries

to have mean zero and a standard deviation of one. The modernity index is then calcu-

lated as the simple average of the four standardized values.5 The average state-industry

thus has a modernity index of zero, while relatively traditional state-industries have

negative index values, and modern state-industries have positive index values. Being a

continuous measure, the modernity index captures the degree of modernity of each

state-industry, relative to all other state-industries. Since we measure modernity based

on enterprise characteristics in 1995, the start of the period, it does not vary over time.

Subcontracting could of course affect the modernity of the informal sector in a state-

industry, but those impacts are not the focus of our analysis. As explained in Section 2,

we are interested in testing whether subcontracting is associated with the expansion of

different segments of the informal sector rather than changes in the degree of modern-

ity within those state-industries.

The technical qualification of the proprietor is used as a proxy for education of the

owner, but this variable is not available for partnership enterprises involving members

from different households and for other non-proprietary enterprises. It is, however, the

only education-related variable available in the 1995 data. To check robustness of the

results, estimations are also done using a modernity index based only on capital, loca-

tion, and hired workers.

Tables 3 and 4 summarize the index and its four (non-standardized) components

across industries and across states. Across states, on average, the informal tobacco sec-

tor is the most traditional industry, followed by the wood industry. In these industries,

enterprises have the lowest capital per worker, are almost all located within the house-

hold premises, have less than one hired worker per enterprise, and almost no enterprise

has a technically qualified owner. Machinery and equipment and motor vehicles are

the most modern industries. Considering spatial variation (averaging across industries),

states in the north and in the southwest have the most modern informal manufactur-

ing, led by Maharasthra (which includes Mumbai) and Delhi. States in Central and East

India, which are also relatively poor, have the most traditional informal sector.

The averages also convey a high correlation between the four components of the

modernity index. Correlation coefficients are shown in Table 5. In fact, the components

are too highly correlated to include separately in our estimations without running into



Table 3 Modernity index informal sector, average by industry

Industry Capital per
worker

Location Hired
workers

Qualified
owner

Modernity
index

Tobacco products 8.39 0.08 0.17 0.01 −1.47

Wood and wood and cork products 9.35 0.16 0.22 0.02 −0.89

Other non-metallic mineral products 9.35 0.23 1.22 0.02 −0.57

Textiles 9.51 0.15 0.97 0.03 −0.54

Furniture; manufacturing n.e.c. 9.80 0.32 0.53 0.03 −0.41

Leather 9.91 0.33 1.04 0.03 −0.31

Food and beverages 10.18 0.44 0.60 0.01 −0.22

Metal products 10.09 0.50 1.01 0.04 0.00

Paper and paper products 10.57 0.28 1.08 0.08 0.08

Chemicals and chemical products 10.44 0.42 1.50 0.09 0.11

Machinery and equipment 10.52 0.48 0.95 0.07 0.15

Wearing apparel 10.15 0.30 2.58 0.15 0.18

Basic metals 10.76 0.47 1.54 0.14 0.48

Other transport equipment 10.70 0.61 2.00 0.11 0.48

Rubber and plastics products 11.05 0.62 2.12 0.11 0.50

Publishing and printing 11.03 0.68 1.73 0.07 0.60

Electrical machinery 10.77 0.73 2.35 0.12 0.71

Radio, television and communication
equipment

10.98 0.68 2.38 0.18 0.77

Medical, precision and optical
instruments

10.75 0.64 2.95 0.20 0.82

Motor vehicles 10.80 0.75 3.24 0.31 0.94

Office, accounting and computing
machinery

10.76 0.40 7.20 0.40 0.96

Note: Unit of observation in the analysis is the state-industry; values in this table are averaged across states. Capital per
worker is in logs, location is the share of enterprises with a fixed location outside the owner’s household, hired workers is
the average number of hired workers per enterprise, and qualified owner is the share of proprietary enterprises with a
technically qualified owner. The modernity index is the average standardized value, industries are ordered from lowest to
highest modernity index.
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multicollinearity problems. This confirms that they partly measure the same phenomenon,

which is what we intend. We deliberately refrain from analyzing each of the components

separately, reflecting the idea that informal sector activities can be modern along different

dimensions without necessarily scoring high on each one. For example, a firm with a tech-

nically educated owner and a number of additional hired workers can be seen as relatively

modern even if production is only moderately capital intensive.
3.2 Informal employment across segments

Before turning to our estimation equation, this section describes the expansion of different

segments in the informal sector, using quartiles of the modernity index distribution as seg-

ment boundaries. Each state-industry has a modernity index value based on 1995 firm

characteristics and falls into one quartile of the modernity index distribution: there are

roughly 65 state-industries in each quartile. Table 6 shows the distribution of informal sec-

tor employment, hired workers, and the total wage bill across quartiles. Total number are

given in the bottom row.



Table 4 Modernity index informal sector, average by state

State Capital per worker Location Hired workers Qualified owner Modernity index

Orissa 8.26 0.13 0.22 0.02 −1.48

Madhya Pradesh 9.56 0.15 0.36 0.07 −0.63

Bihar 9.34 0.27 0.46 0.07 −0.53

West Bengal 9.41 0.28 1.18 0.03 −0.39

Assam 9.12 0.33 0.72 0.09 −0.37

Rajasthan 10.45 0.38 0.74 0.01 −0.30

Andhra Pradesh 9.78 0.39 0.84 0.04 −0.27

Uttar Pradesh 9.96 0.38 0.80 0.05 −0.13

Tamil Nadu 10.27 0.36 1.54 0.03 −0.09

Karnataka 9.94 0.41 1.26 0.12 −0.06

Himachal Pradesh 10.16 0.55 0.90 0.14 0.15

Kerala 10.16 0.54 1.65 0.12 0.28

Haryana 11.00 0.49 1.65 0.11 0.32

Gujarat 10.62 0.61 1.51 0.05 0.33

Punjab 10.97 0.53 1.64 0.06 0.38

Maharashtra 11.25 0.55 2.53 0.10 0.62

Delhi 11.22 0.56 3.31 0.15 0.79

Note: Unit of observation in the analysis is the state-industry; values in this table are averaged across states. Capital per worker
is in logs, location is the share of enterprises with a fixed location outside the owner’s household, hired workers is the average
number of hired workers per enterprise, and qualified owner is the share of proprietary enterprises with a technically qualified
owner. The modernity index is the average standardized value, states are ordered from lowest to highest modernity index.
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Between 1995 and 2006, total employment in informal manufacturing increased from 51.3

to 54.7 million workers. During this period, the share of the first quartile (the least modern)

declined, indicating a relatively larger increase in informal sector employment in more mod-

ern activities. However, in 2006, the top quartile (the 65 most modern state-industries) still

accounted for only eight percent of total informal employment, and the largest share of in-

formal manufacturing employment remains concentrated in the most traditional activities.

The picture for total hired workers in the informal sector (columns four to six) looks

somewhat different. As more modern activities include those with more hired workers per

enterprise, the relatively modern state-industries account for a much larger share of hired

workers than they do for total employment. Compared to total employment, however,

there was less change in the distribution of hired workers across quartiles. Both the top

and bottom quartile slightly declined in terms of their share in total hired workers.

Finally, the last three columns in Table 6 show the distribution of the wage bill across

modernity quartiles. Since family helpers and working owners typically do not receive a

wage or salary, this distribution is similar to the distribution of hired workers. An even

larger share is accounted for by the top quartiles, indicating that hired workers in more

modern activities earn higher wages, which is not surprising given the higher capital-

intensity of these activities. As is the case for hired workers, there is no sign of

modernization when one considers the total wage bill.
4 Empirical approach
We estimate a panel fixed effects model to test whether formal sector subcontracting is

related to the size of the informal sector. The key question is whether this relationship



Table 5 Correlation coefficients across dimensions of modernity

Capital per worker Location Hired workers Qualified owner Modernity index

Capital per worker 1

Location 0.644 1

Hired workers 0.702 0.587 1

Qualified owner 0.474 0.381 0.416 1

Modernity index 0.873 0.813 0.838 0.703 1

Note: N = 258. Unit of observation is the state-industry. All variables are in logs and defined as described in the
main text.
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holds across different segments of the informal sector. As described above, our unit of

observation is the state-industry, and each state-industry falls into a particular segment

of the informal sector, where segments are defined by the start-of-period modernity of

informal enterprises. Because the relevant number of segments and the boundaries be-

tween them are unknown, we use the continuous modernity index and estimate the fol-

lowing equation:

ln Y istð Þ ¼ αis þ γst þ δit þ β1 ln FSð Þist þ β2 ln FSð ÞistM95
is þ β3M

95
is I01 þ β4M

95
is I06

þβ4 ln empFð Þ þ εist;

ð1Þ

where the dependent variable ln(Yist) is the log of informal sector employment, hired

workers, or the total wage bill in industry i and state s, in year t (1995, 2001, and 2006).

The αis are state-industry fixed effects that capture any time-invariant unobserved hetero-

geneity. State-time dummies (γst) are included to capture unobserved determinants that

are common to all industries in a given state, such as different rates of population or eco-

nomic growth across states and different changes in labor regulation. Additionally,

industry-time dummies (δit) capture unobserved determinants common to all states for a

given industry, including tariff reductions and changes in licensing requirements.

Next, ln(FS)ist is the log real value of formal sector subcontracting, and β1 captures

the average relationship between formal sector subcontracting and informal sector size.

In addition, formal sector subcontracting is interacted with the informal sector mod-

ernity index Mis,95. Given that a higher value of the modernity index indicates that the

informal sector is more modern, a positive estimate of β2 would mean that formal sec-

tor subcontracting is associated with employment growth in relatively modern informal
Table 6 Informal sector employment, hired workers, and wage bill distribution across
modernity quartiles

Employment Hired workers Wage bill

Quartile 1995 2001 2006 1995 2001 2006 1995 2001 2006

1st 53.2 46.6 46.3 25.9 23.1 23.8 18.7 19.6 19.3

2nd 25.5 29.7 28.1 28.9 33.3 29.7 21.8 27.7 24.2

3rd 15.4 16.0 17.7 29.5 29.9 32.3 34.3 34.0 38.1

4th 5.9 7.6 8.0 15.7 13.7 14.2 25.3 18.7 18.4

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Total (mn.) 51.3 50.4 54.7 12.0 12.2 14.5 175,915 222,590 339,879

Note: Distribution is in percentages across quartiles, and total value is in million workers or million real Rupees. Sources:
NSS survey of unorganized manufacturing
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state-industries, or at least more so than with employment growth in the relatively

traditional informal segments. We allow for a direct effect of initial modernity on

changes in ln(Yist) by including an interaction of Mis,95 with year dummies for 2001 and

2006. This term will pick up differential changes in the outcome variable according to

the state-industry’s initial level of modernity.

In order to allow for nonlinear changes in the effect of outsourcing along the distri-

bution of Mis,95, we also estimate equation (1) with Mis,95 replaced by dummy variables

for the four quartiles of its distribution. This is not to suggest that four segments is the

relevant number, but rather to check whether the effect of outsourcing changes linearly

with informal sector modernity. One could imagine, for example, that both the very

traditional and the very modern segments have strong production links with the formal

sector, while linkages are weaker in the middle of the distribution. Results are reported

for both specifications.

Finally, we control for the log of formal sector employment in the state-industry. This

means β1 and β2 capture the effects of subcontracting for a given total size of the for-

mal sector. In all, the effect of subcontracting is identified from within-state-industry

variation, net of industry-specific and state-specific time trends, and conditional on

total formal sector size. The last term εist in eqn. (1) is a stochastic error term.

We should emphasize again that the estimated effects of formal sector subcontracting

can be driven by reverse causality: it may be the case that formal enterprises increase

their subcontracting activities in response to an expansion of the informal sector. It

would be desirable to use an exogenous source of variation in formal sector subcon-

tracting that is not directly related to informal sector outcomes, to get an unbiased esti-

mate of the causal effect. For lack of such an instrument, however, the estimates

cannot be interpreted strictly as causal effects. Yet, even in the extreme case where the

causal relationship would run entirely from informal employment to formal subcon-

tracting, the estimates will show which segments of the informal sector are comple-

mentary to the formal sector through subcontracting linkages.
5 Results
Estimations results are shown in Table 7. The first three columns show estimates of the

main effect of formal sector subcontracting and its effect interacted with the modernity

index. The last three columns show the effect of formal sector subcontracting in each

quartile of the modernity index distribution.

For each dependent variable, the main effect of formal sector subcontracting and its

interaction effect with modernity are significantly positive. The main effect estimate in-

dicates that a unit increase in log subcontracting (which is about the average increase

between 1995 and 2006) is associated with a 14 percent increase in informal sector em-

ployment for the average state-industry. Though this implies a relatively low elasticity,

the predicted impact is close to the observed average employment growth from 1995 to

2006 (see Table 2). Figure 2 plots the marginal effect of subcontracting, based on esti-

mates in the first three columns of Table 7, for the entire range of values of the mod-

ernity index. The marginal effect is positive and significantly different from zero for

state-industries with a modernity index greater than zero, supporting the view that

formal-informal production links are concentrated in relatively modern informal sector



Table 7 Estimation results

Employment Hired workers Wage bill Employment Hired workers Wage bill

ln(FS) 0.138* 0.234*** 0.177**

(0.0710) (0.0789) (0.0819)

ln(FS)*M 0.112* 0.119* 0.124*

(0.0638) (0.0649) (0.0635)

ln(FS)*Q1 0.0175 0.119 0.0354

(0.0763) (0.114) (0.118)

ln(FS)*Q2 −0.0386 0.0311 −0.0149

(0.0982) (0.0952) (0.101)

ln(FS)*Q3 0.0963 0.305* 0.394**

(0.150) (0.159) (0.196)

ln(FS)*Q4 0.361*** 0.402*** 0.277**

(0.139) (0.135) (0.133)

ln(formal emp.) −0.00768 −0.139 −0.104 0.0293 0.0293 −0.111

(0.0878) (0.111) (0.108) (0.0916) (0.0916) (0.114)

Constant 8.057*** 5.952*** 16.37*** 8.268*** 6.062*** 16.16***

(1.323) (1.329) (1.301) (1.292) (1.320) (1.438)

Observations 774 774 774 774 774 774

R-squared 0.479 0.421 0.491 0.492 0.421 0.488

Note: All dependent variables are in logs. All estimations include state-year and industry-year effects and an interaction
of the modernity index (or quartile) with year dummies. Standard errors clustered at state-industry level are reported in
parentheses below the point estimates; *significant at the .10 level; **at the .05 level; ***at the .01 level.
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segments. Through this link, formal sector subcontracting growth is related to expan-

sion of the relatively modern informal manufacturing segments.

The results of the quartiles specification broadly support these findings. The last

three columns in Table 7 show that subcontracting has no effect in the bottom two

quartiles and has a strong and significant effect in the most modern quartile, where

total employment and hired workers increase by 3.7 percent for a 10 percent increase

in subcontracting. In the third quartile, there is a large positive effect on hired work

and the wage bill, while the effect on total employment is much weaker and not statisti-

cally significant. In all, our results show that in state-industries with a relatively modern

informal sector, growth of formal sector subcontracting is associated with informal sec-

tor employment growth. The effect on total employment is similar to the effect on the

number of hired workers, which suggests that both the increase in the same proportion

and the expansion entails job creation in informal enterprises.

Formal sector size has a very small and statistically insignificant effect on informal

sector outcomes. By controlling for this variable, we can assure that the relationship be-

tween subcontracting and informal sector size does not reflect a third factor driving

overall expansion of the state-industry in both the formal and informal sector. Still, we

cannot rule out the influence of omitted variables that drive both formal sector subcon-

tracting and informal sector growth for a given size of the formal sector.

Table 8 shows results when we exclude the owner qualification dimension (which is not

available for all enterprises in our data) from the modernity index. While the main effect

of subcontracting remains significantly positive, the interaction term estimate is lower and

no longer significantly different from zero. The marginal effect of subcontracting remains
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Figure 2 Estimated marginal effect of subcontracting on informal employment (a), hired workers
(b), and wage bill (c). Source: Authors’ estimations based on NSS survey of unorganized manufacturing
and Annual Survey of Industries.
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Table 8 Estimation results, modernity index without owner qualification

Employment Hired workers Wage bill Employment Hired workers Wage bill

ln(FS) 0.141* 0.238*** 0.183**

0.0726 0.0800 0.0827

ln(FS)*M 0.0859 0.0696 0.0778

0.0547 0.0574 0.0561

ln(FS)*Q1 0.0226 0.0921 −0.0104

0.0786 0.112 0.116

ln(FS)*Q2 0.0804 0.214* 0.211*

0.0984 0.114 0.113

ln(FS)*Q3 −0.0305 0.118 0.167

0.114 0.135 0.168

ln(FS)*Q4 0.334** 0.377*** 0.259*

0.139 0.139 0.139

ln(formal emp.) −0.00829 −0.137 −0.100 0.0339 −0.124 −0.109

0.0873 0.108 0.105 0.0944 0.116 0.114

Constant 7.969*** 5.837*** 16.20*** 8.265*** 6.379*** 16.72***

1.361 1.370 1.341 1.186 1.279 1.335

Observations 775 775 775 775 775 775

R-squared 0.48 0.43 0.50 0.49 0.42 0.49

Note: All dependent variables are in logs. All estimations include state-year and industry-year effects and an interaction
of the modernity index (or quartile) with year dummies. Standard errors clustered at state-industry level are reported in
parentheses below the point estimates; * significant at the .10 level; ** at the .05 level; *** at the .01 level.
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significantly positive, however, in the relatively modern informal sector (not shown). In

the quartile specification, we still find a large positive effect of subcontracting on employ-

ment, hired workers, and the wage bill in the most modern informal sector segment. The

coefficients are very similar, and as before, no association is found between formal sector

subcontracting and employment in the traditional segments of the informal sector.
6 Conclusions
This paper analyzes the relationship between formal sector subcontracting and employ-

ment in the informal sector in Indian manufacturing. The existing theoretical literature

on this relationship can be classified into two views. The stagnation view argues that

formal firms subcontract mainly to the most traditional informal firms (e.g., Portes

1994), while according to the modernization view, formal firms have production link-

ages only with the modern informal sector (Marjit 2003; Ranis and Stewart 1999).

We contrast these views empirically by testing whether growth of subcontracting is re-

lated to expansion of employment in traditional or modern segments of the informal sec-

tor using representative data for Indian formal and informal manufacturing enterprises in

the period 1995–2006. During this period of rapid economic growth, formal enterprises

increasingly subcontracted part of their production process, while employment in infor-

mal manufacturing grew substantially, remaining at almost 90 percent of total manufac-

turing employment. Recent studies by Mukim (2011) and Ghani et al. (2014) have shown

that production linkages matter for the location of new informal enterprises and the

spatial distribution of formal and informal manufacturing employment in India. The
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present paper, however, is the first to directly assess the role of formal sector subcontract-

ing in the evolution of India’s informal manufacturing sector.

In our analysis, we measure modernity of the informal sector at the state-industry

level using an index based on start-of-period capital per worker, hired workers per en-

terprise, the location of enterprises, and technical qualifications of proprietors. Relying

on within-state-industry variation and controlling for further unobserved heterogeneity

through state-year and industry-year fixed effects, we find a significant positive rela-

tionship between formal sector subcontracting and employment in the relatively mod-

ern segments of the informal sector.

The results support the modernization view of formal-informal production linkages,

according to which formal enterprises subcontract to modern rather than traditional

informal sector enterprises. Though total informal manufacturing employment in India

remains largely concentrated in relatively traditional state-industries, we find no evi-

dence that employment growth in the most traditional segments of the informal sector

is related to growth of formal sector subcontracting. Instead, subcontracting by formal

firms is related to expansion of the most modern segments of the informal sector, both

in terms of total employment and in terms of hired workers.

A general implication of these results is that the distinction between traditional and

modern segments within the informal sector matters empirically and needs to be taken

into account in designing employment and industrial policy. More specifically, our ana-

lysis implies that policies affecting formal manufacturing enterprises can indirectly im-

pact the modern segment of the informal sector. National and local industrial policies

could focus on subcontracting linkages to stimulate job creation in the modern seg-

ments of informal manufacturing. Identifying the causal impact of subcontracting on

job creation and employment conditions in informal enterprises would evidently be a

valuable contribution to the policy debate. For lack of longitudinal enterprise-level data

for the informal sector, such empirical evidence is currently not available, but future

work in this area can complement the results of this paper.

Endnotes
1The terms ‘formal’ and ‘informal’ are not used officially in India. The official distinction is

between organized (registered) and unorganized (unregistered) enterprises, where the

former consists of enterprises employing 10 or more workers using power, and 20 or more

workers without using power. In this article, reference is made to the registered enterprises

as formal and all other enterprises - those in the unregistered segment - as informal.
2A different strand of literature analyzes productivity differences between formal and

informal manufacturing in India, showing that informalization of India’s economy is

slowing down aggregate growth (De Vries et al. 2012) and that liberalization reforms in

India increased the productivity of formal as well as informal enterprises, but more so

for the former (Khaturia et al. 2013).
3In the paper we refer to these as 1995, 2001, and 2006, respectively.
4In a similar way, Ramaswamy (1999) measures subcontracting intensity in formal

manufacturing. His measure, which is the ratio of the value of goods sold in the same

condition as purchased to value added, excludes other forms of subcontracting re-

corded as contract work performed on materials supplied.
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5Our results are the same if we measure the modernity index as the first principal

component of the four characteristics.
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