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Chapter 5 

Formal-informal production links and growth of 

informal manufacturing in India* 

5.1 Introduction 

In developing countries, 50 to 80 per cent of employment and 20 to 55 per cent of non-

agricultural GDP is accounted for by the informal sector. As described by the International 

Labor Organization and World Trade Organization (2009, p.9):  

 

“…the informal economy is characterized by less job security, lower incomes, 

an absence of access to a range of social benefits and fewer possibilities to 

participate in formal education and training programmes – in short, the 

absence of key ingredients of decent work opportunities.” 

 

The informal sector is that part of the economy not covered by labor market regulation 

and mostly without social security for workers, and includes a wide variety of activities, 

ranging from household subsistence production to profitable micro-entrepreneurs. A key 

aspect in understanding the evolution of the informal sector is its interaction with the 

formal sector. In the large body of research on informality, this interaction is at the core of 

the so-called structuralist school of thought. In this view, informal firms are subordinate or 

complementary to the formal sector, and allow the latter to remain competitive by 

providing access to low-cost intermediate inputs and a flexible pool of labor (Moser, 1978; 

Tokman, 1978; Portes et al., 1989). Accordingly, the informal sector is not likely to 

disappear with economic growth, especially not in a context of trade and industrial 

liberalization, which increase competitive pressure in the formal sector. 

In several Latin American and Asian countries, economic growth has indeed been 

accompanied by persistently high or even growing informality. Little is known, however, 

about which informal activities are directly linked to formal sector production, and 

especially how much production linkages between formal and informal firms matter for 

                                                 
* This chapter draws on joint work with Ana I. Moreno-Monroy and Abdul A. Erumban 
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growth or contraction of the informal sector. Production links are central to some recent 

theoretical models (Ranis and Stewart, 1999; Marjit, 2003; Arvin-Rad et al., 2010), but 

structural empirical evidence is currently missing. To fill this gap, the present chapter 

provides empirical evidence on the importance of formal-informal production linkages as a 

determinant of informal production and employment. 

The analysis focuses on the manufacturing sector in India. Informal manufacturing in 

India is officially called unorganized manufacturing, and consists of all firms employing 

fewer than ten workers, or fewer than 20 if no power is used. Unlike registered firms (i.e., 

the formal sector), these small units are not covered by labor regulation. The informal 

sector accounted for almost 90 per cent of employment and 40 per cent of output in 

manufacturing in 2005-06. These shares have remained roughly constant throughout the 

post-1991 period of industrial and trade liberalization and persistently high GDP growth.  

Subcontracting, an important component of production links, has been described as a 

strategy for formal manufacturers to cut costs and increase flexibility in light of India’s 

strict labor regulation and increased competition following the economic reforms of the 

1990s (Ramaswamy, 1999; Mazumdar and Sarkar, 2008; Siggel, 2010). India thus 

provides an interesting case to analyze formal-informal production linkages: if these 

explain why a large share of production and employment remain in the informal sector, we 

should observe that formal sector subcontracting is an important determinant of informal 

sector size. This hypothesis is tested using nationally representative survey data on formal 

and informal manufacturing firms. 

Based on firm level survey data for 1994-95, 2000-01, and 2005-06, a panel dataset at 

the state-industry level is constructed. We test whether there is a relationship between 

formal sector subcontracting on value added or employment in the informal sector, 

depending on the share of informal firms within a state-industry that works on a contract 

basis. Besides subcontracting, a broader measure of formal sector input purchases is used 

as well. We find that formal sector subcontracting and input purchases have a positive 

effect on informal sector employment, which is statistically significant when at least 40 to 

50 per cent of informal firms within a state-industry works on a contract basis. This 

threshold is met by about a quarter of the state-industries in the sample. A closer look at 

informal sector employment growth indicates that formal-informal production links cannot 

account for most of the recent growth of informal manufacturing in India. Altogether, 

therefore, these linkages do not seem to matter greatly for the persistence of informality in 

manufacturing. 
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This chapter is organized as follows. Section 5.2 provides a brief overview formal-

informal production links in recent research on the informal sector. In section 5.3 a detailed 

description of subcontracting and informality in Indian manufacturing sector is given. The 

estimation equation and construction of variables for our empirical analysis are described 

in section 5.4, and section 5.5 presents the results. Finally, section 5.6 concludes. 

 

5.2 Formal-informal production links 

The structuralist view of the informal sector can be seen as one of the main schools of 

thought in the literature on informality (ILO and WTO, 2009). Grounded in the work of 

Moser (1978) and Portes et al. (1989), the informal sector is considered an intrinsic part of 

capitalist development, as it provides the flexibility demanded by modern enterprises 

facing increasing competitive pressure in light of continuing globalization. Given the 

heterogeneity of the informal sector, the extent and nature of its links with the formal 

sector are evidently contingent on the type of informal activity, as argued already by 

Tokman (1978).  

Formal-informal production links are central in some of the recent theoretical research 

on the informal sector. Ranis and Stewart (1999) distinguish between a traditional segment 

and a modern segment within the informal sector. The former is a free-entry sector with 

little capital, low labor productivity, and static technology. The latter is more capital-

intensive, with more hired labor, more dynamic technology, and substantial entrepreneurial 

incomes. Modern informal production has a forward link with the formal sector through 

direct sales and outsourcing, such that the size of the modern segment of the informal 

sector is largely determined by formal sector demand for its intermediate goods.  

Marjit (2003) presents a general equilibrium model in which the formal sector uses an 

intermediate input produced by the capital-intensive segment of the informal sector. 

Contraction in the formal sector leads to a contraction of this capital-intensive informal 

segment through reduced demand and through relocation of labor from formal to informal 

sector, which stimulates the labor-intensive part of the informal sector. Arvin-Rad et al. 

(2010) also present a general equilibrium model, in which the informal sector is 

homogenous (not segmented itself) and produces an intermediate input for the formal 

sector. Through this production link, the formal sector size is an important determinant of 

informal sector size. 

Both Ranis and Stewart (1999) and Marjit (2003) emphasize segmentation within the 

informal sector and argue that only the more capital-intensive segment is complementary 
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to the formal sector. In line with their models, Arimah (2001) shows that in Nigeria, urban 

informal firms with higher investments to date are more likely to have a forward link with 

the formal sector. It is no aim of the present chapter to test this claim, but as will be shown 

in the next section, forward linkages in Indian informal manufacturing are not confined to 

capital-intensive informal firms.  

What is largely lacking in recent research is empirical evidence on the importance of 

formal-informal production links for informal sector growth. Our empirical analysis 

focuses on the Indian manufacturing sector, and assesses the degree to which formal firms’ 

subcontracting and input purchases affect informal sector production and employment. In 

this analysis, we explicitly take into account that not every informal activity actually has 

production links with the formal sector, using direct measures of these linkages. 

 

5.3 Informality and subcontracting in Indian manufacturing 

After India’s independence in 1947, industrial development became heavily regulated 

through a licensing system controlling entry and capacity expansion in the manufacturing 

sector. Reforms in the late 1980s and early 1990s abolished licensing requirements for 

most industries, together with liberalization of international trade and foreign investment. 

As a consequence, competitive pressure in the manufacturing sector has increased. The 

regulation of labor markets, however, has been left largely untouched, and constitutes an 

important difference between formal and informal firms. Pressure to cut costs and increase 

flexibility, together with strict labor laws affecting only formal firms, form clear incentives 

for formal firms to outsource activities to the informal sector (Ramaswamy, 1999; 

Mazumdar and Sarkar, 2008; Siggel, 2010).  

In this section the aggregate trends and composition of formal and informal 

manufacturing in India are summarized. Data on the formal sector are obtained from the 

Annual Survey of Industries (ASI), which covers all registered manufacturing 

establishments, for the years 1994-95, 2000-01 and 2005-06. As explained in the 

introduction, the registered firms are those employing at least 10 workers with power, or at 

least 20 workers without power. Data on the informal sector are obtained from the National 

Sample Survey (NSS) of unorganized manufacturing for the same years, which covers the 

private manufacturing enterprises that are not covered by the ASI. 
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Figure 1 provides the trend in subcontracting in the formal sector, measured as total 

inputs minus fuels and materials consumed.31 It is suggestive of the significance of 

subcontracting activities; subcontracting intensity measured as a percentage of output 

increased sharply in the late 1990s and, although declining somewhat after 1999, remains 

much higher than in the early 1990s.  

 

Figure 1 - Formal sector subcontracting intensity (ratio of subcontracting to output) 
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Source: Annual Survey of Industries 

 

Table 1 shows some further statistics for Indian manufacturing. Of total manufacturing 

employment, the informal sector share slightly changed from 87 percent in 1994-95 to 90 

per cent in 2000-01 to 89 per cent in 2005-06.32 The informal share in value added is 

considerably lower but shows a similar trend. The real value of subcontracting by the 

formal sector more than tripled during this period, especially in the first five years, when 

subcontracting intensity increased from 8.1 to 13.2 per cent. 

The aggregates hide substantial variation between industries. Figure 2 shows the 

distribution of informal sector employment across 2-digit industries in each survey year. 

Most informal employment is in food and beverages (industry code 15) and textiles (17), 

followed by wearing apparel (18), tobacco (16), and wood (20). Between 1995 and 2001 

employment growth was concentrated especially in wearing apparel, which grew by over 

four million workers, followed by tobacco, food and beverages, and wood. In the second 

                                                 
31 Subcontracting measured this way consists of goods sold in the same condition as purchased plus contract 
and commission work done by others on materials supplied by the factory. It also includes a component 
‘other inputs’, which is not distinguishable in our data. 
32 All aggregates are based on India’s 17 major states and the National Capital Territory of Delhi, which 
account for more than 90 per cent of the population. 
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period most employment growth was in tobacco, followed by textiles, wearing apparel, and 

chemical products (24). But then employment in wood declined by more than one million 

workers, followed by food and beverages, and non-metallic mineral products (26).  

 

Table 1 - Manufacturing sector aggregates 
  1994-5 2000-1 2005-6 

Informal employment share (% of total manuf.) 87.1 89.8 89.0 

Informal value added share (% of total manuf.) 36.0 42.4 38.9 

Informal employment (million workers) 29.9 36.6 36.0 

Informal value added (billion Rs.) 0.39 0.58 0.73 

Subcontracting (billion Rs.) 0.45 1.02 1.54 

Subcontracting intensity (% of formal manuf. output) 8.1 13.2 12.7 
Note: value added and subcontracting are measured in constant 1999-00 Rupees. Source: 
Annual Survey of Industries and NSS survey of unorganized manufacturing 

 
 

Figure 2 - Distribution of informal manufacturing employment across industries 
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Note: Vertical axis shows share in total informal manufacturing employment, horizontal axis show industrial 
classification codes as listed in Appendix Table A.1. Source: NSS survey of unorganized manufacturing and 
author’s calculations. 

 

Turning now to subcontracting by the formal sector, which grew by over 500 billion 

Rupees in both periods (Table 1), one also sees strong concentration in a few industries 

(Figure 3). Most subcontracting takes place in food and beverages and the chemical products 

industry, followed by basic metals (27) and textiles. Real growth of subcontracting between 

1995 and 2001 was concentrated in these same industries, while after 2001 machinery and 

equipment (29), motor vehicles (34), and furniture (36) also accounted for a large share of 

total subcontracting growth. 

As explained in sections 5.1 and 5.2, the informal sector covers a variety of activities, and 

it is likely that only a segment within the informal sector has production linkages with formal 

firms. In the surveys of 2000-01 and 2005-06, informal firms indicate whether or not they 
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work on contract basis and whether their primary sales destination is a contractor or private 

firm. Both are good indicators for forward production links with the formal sector, although 

it may be the case that there is contract work for, or sales to, other informal (rather than 

formal) firms. We argue, nonetheless, that industries in which a large share of firms works 

on contract basis or sells output primarily to private firms or contractors, can be 

characterized as more strongly linked to the formal sector.  

 

Figure 3 - Distribution of formal manufacturing subcontracting across industries 
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Note: share of total formal manufacturing subcontracting, measured in 1999-00 Rupees. Horizontal axis 
show industrial classification codes as listed in Appendix Table A.1. Source: Annual Survey of Industries 
and author’s calculations. 
   

Figure 4 - Informal sector contract work by industry 
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Note: share of informal firms working on contract basis, average 2001-2006. Horizontal axis shows industrial 
classification codes as listed in Appendix Table A.1. Source: NSS survey of unorganized manufacturing and 
author’s calculations. 

 

This degree of forward linkages varies widely between industries, from three per cent of 

firms  in food products and beverages working on contract basis to 80 per cent of firms in 

tobacco (Figure 4). The share of firms working on contract basis and the share selling 

primarily to private firms and contractors are highly correlated across industries (the 

correlation coefficient is 0.88), so for the remainder of this chapter we focus on the 

contract indicator. Besides variation between industries, there is also quite some variation 
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within industries between states. For example, in the tobacco industry, the share of firms 

working on contract basis is about 37 per cent Gujarat and more than 90 per cent Tamil 

Nadu and West Bengal (not shown).  

What characterizes contract work in the informal sector? As mentioned in the previous 

section, some recent theoretical models (Ranis and Stewart, 1999; Marjit, 2003) are based 

on the notion that only the more capital-intensive segment within the informal sector has 

forward linkages with the formal sector. Within informal manufacturing in India, this does 

not seem to be the case: there is an inverse-U-shaped relationship between labor 

productivity and the contract share, as shown in Figure 5. A similar pattern is found for the 

capital-labor ratio in informal production. Contract work is found predominantly in labor-

intensive and low-productivity informal activities, but is clearly not confined to these 

activities.  

 
Figure 5 - Labor productivity and contract work in informal manufacturing  
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Interestingly, many industries that are seen to have high subcontracting activity in the 

formal sector are not the ones with the largest share of contract-working firms in the 

informal sector. For example, there is a lot of subcontracting from formal sector food and 

beverages, which is an industry where also a lot of informal sector employment is 

concentrated. The informal food producers, however, have very low forward linkages 

relative to other informal industries. Apparently, even if the formal sector subcontracts 

heavily, it may not reach the informal manufacturers (subcontracting might remain within 

the formal sector) or it may not be an important determinant of informal activity (informal 

firms sell directly to consumers, for example). It is thus ultimately the contract-intensity of 
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the informal sector that should indicate the extent to which formal-informal linkages 

determine informal activity. Moreover, besides the own industry, informal firms may have 

forward linkages with other industries as well. This will also be taken into account in the 

empirical analysis, using inter- and intra-industry production linkages from India’s input-

output table.  

 

5.4 Empirical model  

To analyze the impact of formal-informal production links on the informal sector, 

ideally one would use an input-output framework in which industries are divided into 

different segments. However, systematic data on the intermediate transactions between 

formal and informal firms are not available.33 The approach in the present study is to use 

regression analysis to relate formal sector subcontracting and input purchases to the size of 

the informal sector, with the state-industry as unit of analysis. Although we use data from 

three separate cross-sectional survey datasets, the aggregation provides a three-year panel 

of state-industries. Section 5.4.1 presents the main estimation equation, and in section 5.4.2 

the data aggregation and construction of variables is described.  

 

5.4.1 Econometric specification 

Our central hypothesis is that formal sector use of informal sector products is a 

significant determinant of the size of the informal sector. Empirically, we test this 

relationship at the state-industry level, by estimating the effect of formal sector 

subcontracting and input purchases on informal sector employment and value added. Since 

formal-informal production links can exist within and between industries, the relationship 

is modeled between the informal sector of industry i in state s and the formal sector in i’s 

downstream industries in state s,34 which are industries that use intermediate inputs from 

industry i. The baseline equation looks as follows: 

ln(Y)ist = β0 + β1ln(FD)ist + β2CSis + β3 ln(FD)ist * CSis + ηis + εist ,  (1) 

where the dependent variable is log informal sector employment or informal sector value 

added in industry i and state s, in year t. The variable ln(FD)ist is the log real value of 

formal sector subcontracting or input purchases. We expect that an increase in formal 

                                                 
33 Sinha et al. (2007) do build such an input-output table for India, but the production links are based on 
certain technology assumptions derived from a small number of case studies. In a formal-informal Social 
Accounting Matrix for South-Africa (Davies and Thurlow, 2009), it is assumed that formal and informal 
sectors use the same production technology. 
34 It is assumed that informal firms operate predominantly on the local market, so the downstream formal 
sector includes only manufacturing industries in the own state. 



Chapter 5 98

sector subcontracting or input purchases only leads to expansion of the informal sector 

when the latter consists for a large part of firms with a forward link to the formal sector. To 

test this, ln(FD)ist is interacted with the share of firms in the informal sector working on 

contract basis, CSis. The contract share takes on the average value of the years 2000-01 and 

2005-06.  

Taking full advantage of the panel nature of the aggregated data, we allow for 

unobservable state-industry fixed effects is, which are eliminated by estimating the model 

in differences. Furthermore, a number of variables are included to control for potential 

constraints on informal sector expansion related to access to credit, raw materials, and 

marketing channels. There is quite some evidence that returns to capital are high in small 

and micro enterprises in developing countries and that firms are credit constrained (e.g., 

Banerjee and Duflo, 2004; DeMel et al., 2008), which may thus be an important factor 

limiting informal sector expansion. Lack of access to raw materials and marketing 

channels are generally considered important, too, because large firms tend to control these 

markets. It is expected that such constraints limit the expansion, and therefore their value at 

the beginning of the period is included, in the vector Z. 

Δln(Y)ist =  β1Δln(FD)ist + β3Δ ln(FD)ist * CSis + β4Zis,t-1 + Δεist .  (2) 

Because the unit of analysis is the state-industry, an immediate concern is that both 

informal and formal sector growth may be driven by some unobserved factor driving 

regional growth or there may be an industry-specific shock common to all states. To 

address this concern, we estimate the differenced model with state- and industry-fixed 

effects as well (i.e., allowing for state- and industry-specific trends). 

 

5.4.2 Variables 

For the regression analysis the 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 Appendix table A.1. The analysis is confined to India’s 17 major states and the National 

Capital Territory of Delhi, so the sample is a panel of up to 21 industries in 17 states in 

2000-01, and 2005-06. Data for 1994-95 are available as well, but do not include the 

informal sector contract work indicator. 

The dependent variable in equation (1), ln(Y)ist, is calculated as log employment or log 

value added in the informal sector in industry i in state s in year t. These aggregates are 

calculated on the basis of the survey data and the National Accounts data for GDP in 

unregistered manufacturing by 2-digit industry. The National Accounts aggregates are the 
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official statistics used by the Indian government, and for unorganized manufacturing they 

are based on both the NSS survey of unorganized manufacturing and the Census of Small 

Scale Industrial Units. As these two sources are combined, the National Accounts numbers 

may deviate from the NSS survey aggregates.35 For each 2-digit industry, all-India 

unorganized sector value added from the National Accounts is therefore taken as 

benchmark. We apply the distribution of industry value added across states from the NSS 

survey data to this benchmark in order to obtain value added by state-industry. Then the 

employment to value added ratio from the NSS survey is used to obtain consistent 

employment aggregates, which include working owners, hired workers, and other workers 

or helpers. 

Formal sector demand, ln(FD)ist, is measured in two ways. The first measure is formal 

sector subcontracting, which is the sum of: 

 Purchase value of goods sold in the same condition as purchased; 

 Cost of contract and commission work done by others on materials supplied by the 

factory.36 

The second is a broader measure of formal sector input purchases, equal to the above 

measure of subcontracting plus ‘materials consumed’. Values are obtained for each state-

industry from the ASI data.37 The variable ln(FD)ist is the log of a weighted average of 

formal sector demand in industries downstream of industry i, in state s and year t. This 

weighted average is calculated as follows:  

)( 
j ijjstist outputFFD ,     (3) 

where Fjst is formal sector subcontracting or input purchases (as defined above) in industry 

j in state s in year t.  

The weight in this weighted average, outputij, is the share of industry i’s output sold to 

industry j. These shares are national average intra- and inter-industry production linkages 

as recorded in the 2003-04 input-output table, aggregated to correspond to the 2-digit NIC 

classification.38 Using a weighted average instead of only the own-industry value of formal 

                                                 
35 For the formal sector, the National Accounts aggregates are based solely on the ASI data and therefore 
correspond one-to-one with the aggregates we obtain from the ASI data. 
36 Ramaswamy (1999) measures subcontracting intensity in formal manufacturing in a similar way. 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 recorded as contract work performed on materials supplied.  
37 Value added, formal sector subcontracting, and formal sector inputs are deflated to 1999-2000 values using 
national wholesale prices indices for each industry. These deflators are adjusted for price differences between 
states using the ratio of state to national GDP deflator.  
38 Two industries have been merged to correspond to the input-output classification. These are “Manufacture 
of office, accounting and computing machinery” and “Manufacture of radio, television and communication 
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sector outsourcing reflects the idea that formal and informal firms are not necessarily 

linked only within the same industry, but linkages may just as well exist between 

industries. An obvious case is the link between textiles and wearing apparel, and another 

example is the basic metals industry, which sells a significant share of its output to 

fabricated metal production and to machinery and equipment production. Typically, 

though, the own industry (i.e., for i=j) has the largest weight. The variable CSist measures 

the share of firms in industry i in state s that work on contract basis, as described in section 

5.3, taking the average value of 2000-01 and 2005-06.  

Turning to the control variables, the availability of capital for the informal sector is 

measured as capital shortage faced by informal firms. The variable is based on a survey 

item on the nature of problems faced: firm owners indicate whether or not the firm had a 

shortage of capital during the reference year. Non-availability of raw materials and 

problems with access to marketing channels are indicated in the same way. The variables 

are measured as the share of firms in a state-industry that faces the respective problem, and 

we include the initial level of this variable rather than its change: it is expected that 

informal sector expansion is lower in state-industries where initially capital shortage is 

higher, raw materials are less available, and more firms face marketing problems.  

 

Table 2 - Sample descriptive statistics 
  N mean st. dev. min  max 
Δln(Y) (employment) 329 0.10 1.05 -5.07 4.44 
Δln(Y) (value added) 316 0.32 1.13 -4.24 4.12 
Δln(FD) (subcontracting) 329 0.36 0.44 -0.99 2.46 
Δln(FD) (inputs) 329 0.40 0.35 -1.45 2.06 
Contract share  329 0.26 0.23 0.00 0.96 
Capital shortage 329 0.51 0.25 0.00 1.00 
Marketing problems 329 0.21 0.19 0.00 1.00 
Raw materials unavailable 329 0.12 0.14 0.00 0.93 

Note: Log changes are for the period 2000-01 to 2005-06. Source: NSS survey of 
unorganized manufacturing, Annual Survey of Industries, and author’s calculations. 

 

As summarized in Table 2, the final sample consists of 329 observations for 

employment and 316 observations for value added (which has missing values due to 

negative value added in some state-industries). Value added increased more than 

employment, on average, but both vary widely within the sample. Regarding the control 

variables, in the bottom three rows, capital shortage is the most prevalent problem. On 
                                                                                                                                                    
equipment and apparatus”. The 2003-04 import matrix is deducted before calculating the input-output 
coefficients, which thus reflect domestic transactions only. 
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average, half of all informal firms in a state-industry indicate it as a problem, whereas 20 

per cent faces marketing problems, and 12 per cent unavailability of raw materials. 

 

5.5 Results 

Estimation results for equation (2) are presented below. Except for the capital shortage 

variable, all variables controlling for informal sector expansion constraints are 

insignificant: we find no effect of non-availability of raw materials and marketing 

problems on informal sector expansion. Their inclusion only marginally affects the other 

coefficient estimates, so in the final estimation these have been excluded.  

 
Table 3 - Estimation results, formal sector subcontracting 

  Δln(employment)   Δln(GVA) 

Δln(FD) -0.545   -0.459     -0.605 * -0.820 ** 
 0.340  0.310   0.331  0.347  
Δln(FD) * CS 1.662 ** 1.832 ***  1.671 *** 1.525 ** 
 0.647  0.697   0.618  0.666  
capital shortage -0.798 ** -0.798 *  -0.915 ** -1.313 *** 
 0.395  0.446   0.403  0.471  
          
State FEs yes yes yes  yes 
Industry FEs no yes no  yes 
N 329  329   316  316  
R-sq 0.14   0.26     0.19   0.29   

Note: Robust standard errors are shown below the coefficient estimates; *significant at the .10 level; ** 
at the .05 level; *** at the .01 level. 
 

Table 4 - Estimation results, formal sector input purchases  
  Δln(employment)   Δln(GVA) 

Δln(FD) -0.344   -0.265     -0.247   -0.647   
 0.392  0.396   0.431  0.462   
Δln(FD) * CS 2.052 *** 2.171 ***  1.804 ** 1.833 ** 
 0.628  0.776   0.748  0.833   
capital shortage -0.757 * -0.773 *  -0.891 ** -1.231 ** 
 0.389  0.437   0.424  0.474   
          
State FEs yes yes yes yes   
Industry FEs no yes no yes   
N 329  329   316  316  
R-sq 0.15   0.27     0.19   0.28   

Note: Robust standard errors are shown below the coefficient estimates; *significant at the .10 level; ** 
at the .05 level; *** at the .01 level. 
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Table 3 reports the results for the effect of formal sector subcontracting and Table 4 for 

the effect of formal sector input purchases. In the first two columns of each table, the 

dependent variable is log change of informal sector employment; in the last two columns 

the dependent variable is the log change of informal sector value added. 

The main effects of formal sector subcontracting or input purchases on informal sector 

employment or value added are negative. The estimates are insignificant, except for the 

effect of formal sector subcontracting on informal sector value added. However, in all 

specifications, the interaction effect with the informal sector contract share is large, 

positive, and statistically significant. We turn to a more detailed discussion of these 

estimates below. 

Capital shortage at the beginning of the period has a strong negative effect on informal 

sector growth, especially on value added growth. Within the state-industries in the sample, 

on average half of the informal firms indicate that capital shortage is a problem. Going 

back to the unit level data, which include firms’ performance status over the last three 

years (with categories expanding/stagnant/shrinking/younger than three years) we see that 

capital shortage is higher than average among shrinking firms, suggesting it might be an 

important cause of poor performance. Though a more detailed analysis of credit constraints 

is beyond the scope of this chapter, our results indicate it is a significant constraint on 

informal sector expansion. 

 

5.5.1 Production links and informal sector growth 

The marginal effect of formal sector subcontracting or input purchases is a combination 

of its main effect and the interaction effect, calculated as isCS 31
ˆˆ  . Based on the 

coefficient estimates in Tables 3 and 4 and the corresponding estimated variance-

covariance matrices, the marginal effects for different values of the contract share are 

shown in Figure 6. Formal sector demand has no significantly positive effect on informal 

sector value added for any value of the contract share, but the effects on employment are 

significantly positive from a value of the contract share of roughly 50 per cent. Since the 

highest value of contract share is 0.96, the marginal effect of formal sector subcontracting 

and input purchases can be substantial in our sample.  

However, the contract share of the informal sector is higher than 40 per cent in only 80 

state-industries out of the total 329 in the sample. These state-industries with highest 

contract shares are very much concentrated in tobacco and textiles, which each have a 
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contract share above 40 per cent in 11 out of 17 states. Tobacco and textiles are also the 

two industries in which most informal employment growth took place during 2001-2006. 

Production links within textiles, but especially between textiles and wearing apparel are 

strong, and in both industries formal sector input purchases grew substantially: for the 

informal textiles industry, the average log change in downstream formal sector 

subcontracting and input purchases in our sample are both about 0.30. In the case of 

tobacco, the story is different. Almost all production linkages are within the tobacco 

industry and both subcontracting and input purchases by formal tobacco producers 

declined after 2001 (formal tobacco output declined, and per unit of output, subcontracting 

and input purchases were lower). So despite the high incidence of contract work in 

informal tobacco production, informal employment growth cannot be explained by the 

formal-informal production linkages. 

 

Figure 6 - Marginal effects 
 

(a) Subcontracting - employment  (b) Subcontracting - value added 
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(c) Inputs - employment   (d) Inputs - value added 
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Note: solid line shows the estimated marginal effect, dashed lines show the 95% confidence interval. 
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5.5.2 Robustness: dynamic model estimates 

If current employment or value added in a state-industry depends on its lagged level, the 

fixed effects estimates presented above will be biased upwards. To check robustness of the 

results, we therefore re-estimate the model including the lagged dependent variable: 

Δln(Y)ist =  ρΔln(Y)is,t-1 + β1Δln(FD)ist +  

β3Δ ln(FD)ist * CSis + β4Zis,t-1 + Δεist.   (4) 

With estimation in differences, the lagged dependent variable is correlated with the error 

term, rendering OLS estimates inconsistent. The lagged dependent variable is therefore 

instrumented by its initial value (i.e. employment or value added in 1994-05 is the 

instrument for growth in employment or value added between 2000-01 and 2005-06).39  

Estimation results are summarized in the appendix, tables A.2 to A.4. Employment and 

value added growth in the previous period are negatively related to current growth (not 

shown), but the effect disappears in the instrumental variable regression, especially when 

industry fixed effects are included. Based on the first-stage F statistic of the instrument and 

following Stock and Yogo (2005), weakness of the instrument is rejected (table A.4), but 

its exogeneity cannot be tested because the model is just identified. Furthermore, we 

cannot test for serial correlation in the residuals, because the estimation covers only one 

time period. Notwithstanding these uncertainties, the estimates confirm the results from the 

static model. The main effects of formal sector subcontracting or input purchases on 

informal sector employment or value added are negative and insignificant in most 

specifications. In all specifications, the interaction effect with the informal sector contract 

share is large, positive, and statistically significant, while the effect of capital shortage is 

significantly negative. The marginal effect of formal sector subcontracting and input 

purchases (not shown) are also very similar to the ones reported above, and significantly 

positive only for informal sector employment and for relatively high values of the contract 

share. 

 

5.6 Conclusions 

Though some of the early and more recent theoretical work on the informal sector 

assumes an important role for production linkages between formal and informal sector 

(e.g., Ranis and Stewart, 1999; Marjit, 2003), empirical evidence of such linkages is 

currently lacking. In this chapter, we present evidence on the importance of formal-

                                                 
39

 For a discussion of instrumental variable estimation of dynamic panels with fixed effects, see, for example, 
chapter 11 in Wooldridge, 2001.  
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informal production linkages as a determinant of informal sector size in Indian 

manufacturing. Based on nationally representative survey data, a panel data set is 

constructed, covering 21 manufacturing industries in 17 states for the years 1994-95, 2000-

01 and 2005-06. We analyze the effect of formal sector subcontracting and input purchases 

on value added and employment in the informal sector, depending on the share of informal 

firms within a state-industry that works on a contract basis. 

Estimation results show some evidence that formal-informal production links indeed 

affect the size of the informal sector, controlling for state-industry fixed effects and both 

state- and industry-specific trends. We find that informal employment growth is higher in 

state-industries for which downstream formal sector subcontracting or input purchases 

grow faster, provided at least 40 to 50 percent of informal firms works on contract basis. 

Roughly one quarter of state-industries in the sample have this degree of forward linkages. 

However, when we look at actual informal employment growth in the two fastest growing 

and most contract-intensive industries, textiles and tobacco, only in the former it can be 

accounted for by formal sector subcontracting in downstream industries. In tobacco, which 

accounted for most informal employment growth during 2001-2006, downstream formal 

sector subcontracting and input purchases actually declined. 

Altogether, formal-informal manufacturing production links do not appear to play a big 

role in the recent growth of the informal manufacturing sector in India. A shortcoming of 

our analysis, which is a major limitation for any empirical analysis on this issue, is the fact 

that the exact sales destination of informal firms is not observed, and neither is the exact 

type of firm that formal firms subcontract to or purchase inputs from. Given this 

shortcoming, however, we believe the present study presents a novel approach to make 

best possible use of available data in order to contribute to our understanding of formal-

informal production links. 

Another limitation of the present chapter is that it covers only production links within 

the manufacturing sector. To the extent that informal manufacturers have forward links 

with the formal services sector, this is not captured in our analysis. It does not seem 

probable, however, that those links would be stronger than the linkages within 

manufacturing. More generally, we do not analyze the informal services sector, in which 

forward production links to the formal sector are likely to be quite different from those in 

manufacturing. Besides manufacturing, India’s recent labor force surveys show a 

particularly large share of non-agricultural informal employment in wholesale and retail 

trade (e.g., Government of India, 2001), so this is an important area for further research.  



Chapter 5 106

An alternative explanation for growth of informal manufacturing in India could be 

based on a more institutional view, with strict labor regulation shifting production from 

formal to informal sector. So rather than through production linkages, the informal sector 

grows autonomously, at the cost of formal sector growth. Some indirect evidence for this is 

given in the work of Besley and Burgess (2004). They show that pro-worker amendments 

to labor laws reduce formal manufacturing output and employment, while increasing 

output in informal manufacturing. Also indicative is the work of Aghion et al. (2008), who 

analyze the effects of industrial delicensing on formal manufacturing. This reform had a 

greater effect on formal sector output growth in states with pro-employer labor regulation 

than in states with pro-worker labor regulation. In light of the findings in this chapter, these 

studies suggest that persistent informality in Indian manufacturing may be related more to 

labor regulation constraining the formal sector than to structural production links between 

formal and informal firms. 
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Appendix 

 
Table A.1 - Manufacturing 2-digit codes National Industrial Classification 1998 

NIC Industry description 
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, footwear, etc. 
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 
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Table A.2 - 2SLS estimation results, formal sector subcontracting 
  Δln(employment)  Δln(GVA) 

lagged DV 0.122 -0.007  0.046 -0.085 
 0.163 0.185  0.124 0.108 
Δln(FD) -0.226 -0.240  -0.321 -0.496 * 
 0.320 0.263  0.301 0.292 
Δln(FD) * CS 1.456 * 1.564 **  1.338 ** 1.231 ** 
 0.765 0.678  0.603 0.588 
capital shortage -0.830 ** -0.801 **  -0.882 ** -1.274 *** 
 0.403 0.394  0.386 0.392 
      
State FEs yes yes yes yes  
Industry FEs no yes no yes  
N 322  322   310  310  
Note: lagged dependent variable instrumented by its initial value. Robust standard errors are 
shown below the coefficient estimates; *significant at the .10 level; ** at the .05 level; *** at 
the .01 level. 

 
 
Table A.3 - 2SLS estimation results, formal sector input purchases 

  Δln(employment)  Δln(GVA) 

lagged DV 0.087 -0.008  0.028 -0.081  
 0.156 0.178  0.12 0.107  
Δln(FD) -0.390 -0.414  -0.323 -0.679 * 
 0.359 0.325  0.336 0.354  
Δln(FD) * CS 2.273 *** 2.277 ***  1.902 *** 1.932 *** 
 0.693 0.734  0.64 0.641  
capital shortage -0.788 ** -0.802 **  -0.829 ** -1.203 *** 
 0.371 0.378  0.385 0.385  
       
State FEs yes yes yes yes  
Industry FEs no yes no yes  
N 322  322   310  310  

Note: lagged dependent variable instrumented by its initial value. Robust standard errors are 
shown below the coefficient estimates; *significant at the .10 level; ** at the .05 level; *** at 
the .01 level. 
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Table A.4 - First stage regression results 

 Formal sector subcontracting  Formal sector input purchases 

Dependent variable: Δln(employment) Δln(GVA)  Δln(employment) Δln(GVA) 

Initial DV -0.367 *** -0.571 ***  -0.362 *** -0.571 *** 
 0.077  0.054   0.076  0.054  
Δln(FD) -0.290  -0.137   0.104  0.084  
 0.293  0.279   0.376  0.280  
Δln(FD) * CS -0.906  0.561   -1.561  0.134  
 1.033  0.488   1.117  0.517  
capital shortage -0.033  -0.164   -0.284  -0.182  
 0.389  0.302   0.380  0.309  
          
State FEs yes yes yes  yes  
Industry FEs yes yes yes  yes  
N 322  310   322  310  
R-squared 0.61  0.68   0.61  0.68  
F a) 22.74   112.70    22.94   111.35   

Note: first stage results for 2SLS estimation with state and industry fixed effects (columns 2 and 4 in Table 
A.2 and A.3). Robust standard errors are shown below the coefficient estimates; *significant at the .10 
level; ** at the .05 level; *** at the .01 level. a) Weakness of the instrument is rejected based on Stock and 
Yogo (2005) critical values. 






