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Introduction 

Given the complexity of the process of economic development, improving our 

understanding of that process often requires more detailed analysis than aggregate cross-

country comparisons allow. The microeconomic analysis of development has become 

increasingly popular as more and more reliable firm- and household-level data have 

become available for developing countries. There is a trade-off, however, between depth 

and width; at least for the individual researcher. The four empirical analyses in this 

dissertation, therefore, focus on economic development in one country: India.  

With a population of more than one billion, India is the world’s second largest country 

and largest democracy. After a fiscal crisis in 1991 the country underwent widespread 

liberalization reforms, including deregulation of the industrial sector and liberalization of 

international trade and capital flows. Though the debate on the ultimate cause of India’s 

growth acceleration has not settled yet (e.g., Basu, 2008), the economy has grown 

increasingly fast since the early 1990s (Figure 1).  

 

Figure 1 - Economic growth in India (real GDP per capita, %) 
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Source: Penn World Tables 7.0 (Heston et al., 2011) 

 

Underneath India’s remarkable growth performance, however, lie a number of socio-

economic developments that are less rosy. Persistently high growth in gross domestic 

product (GDP) is bound to be accompanied by substantial structural changes within the 

economy, which altogether constitute the development of a country. Rising inequality and 

growing informalization of the labor force, for example, define India’s development as 
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least as much as its fast GDP growth. Due to such underlying processes, GDP may be a 

poor measure of the progress perceived by a country’s population. This discrepancy has 

received much attention since the report on measuring economic performance and social 

progress by Stiglitz, Sen, and Fitoussi (2009). They stress, for example, that with rising 

inequality many people may not find their situation improving despite fast economic 

growth. Inequality in India has not risen so much as to make the poor even worse off, but 

the rich are undeniably benefitting more than the poor. This is illustrated in Figure 2, 

which shows the long term trend, with recent increase, in inequality of consumption as 

measured by the Gini index. 

 

Figure 2 - Inequality in India: trends in rural and urban Gini Index 

 
Note: The lines show predicted Gini indices of consumption expenditure after controlling for differences in 
surveys. Source: Copy of Figure 5 in Datt and Ravallion (2009). 
 

This thesis consists of four studies on inequality, female labor force participation, and 

the informal sector, focusing on India over the past two high-growth decades. These topics 

are key research areas in the field of development economics, and the following sections 

give some broader background to chapters 2 through 5, as well as summaries of the main 

findings.  

 

1.1 Inequality 

In the seminal work of Kuznets’ (1955), he hypothesized an inverted U-shaped 

relationship between growth and inequality. His prediction was based on the importance of 

industrialization and urbanization in the process of growth, encompassing a shift of the 
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population from a low-income-low-inequality traditional sector to a high-income-high-

inequality modern sector. Similarly, in the work of Marx and in Lewis’ (1954) surplus 

labor model, economic development was characterized as the shift from traditional 

(agriculture) to modern (industry) production. More explicitly than Kuznets, they focused 

on the distribution of income between laborers and capitalists and emphasized that growth 

will be inegalitarian in the early phases of development, as the income share of capital 

owners increases at the cost of workers’ income share. Reflecting these views, the early 

policy-oriented development literature called for labor-intensive growth as a way to secure 

equitable development (e.g. Adelman, 1975). More recent studies have also emphasized 

the equalizing effect of growth in labor-intensive industries (Ravallion and Datt, 1996; 

James and Khan, 1997).  

An important limitation of these analyses is that they fail to account for inequality 

among owners of the same factor (Atkinson and Bourguignon, 2000), notable inequality 

among workers. Since the largest part of household’s income consists of remuneration for 

labor, earnings inequality is a major component of total income inequality, which is to a 

large extent due to differences in educational attainment. A key factor in the relationship 

between education and earnings inequality is the returns to education, which depends on 

both the demand and supply side of the labor market. This goes back to Tinbergen’s (1975) 

notion of the race between technology (increasing the demand for skilled labor) and 

education (increasing the supply of skilled labor). In recent research, models of 

international trade and skill-biased technological change have been developed to explain 

the rising returns to education observed all around the world (Goldberg and Pavcnik, 

2007): the relative demand for skilled labor rises with the growing importance of skill-

intensive industries and greater skill-intensity within industries.  

Educational endowments of the population also determine earnings inequality. Due to 

the increasing convexity of the education-earnings relationship, that is, the marginal 

returns to education are higher and rise faster at higher educational levels, a rise in the 

average level of education can lead to higher earnings inequality (Bourguignon et al., 

2005). Furthermore, growth in the average level of education is often accompanied by 

deterioration in the distribution of education itself, which also raises earnings inequality.  

In addition, education has indirect effects on inequality, through fertility and labor 

market participation choices (Ram, 1989). Ram concludes there is no encompassing theory 

that provides a clear prediction of the relationship between education and income 

inequality. Much depends on characteristics of the labor market and wider social and 
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political processes. Unsurprisingly, De Gregorio and Lee (2002) find that education 

explains very little of cross-country differences in inequality. According to Kanbur (2000), 

there is a need for thorough analysis through case studies, which can give a detailed 

characterization of the development process and of inequality itself. 

The aim of the research in chapters 2 and 3 in this thesis is to improve our 

understanding of the relationship between education and inequality through in-depth 

analyses of the Indian case. At the macroeconomic level, the main question is how 

education and inequality relate through the sectoral structure of growth, given the skill-

intensity of industries (chapter 2). At the microeconomic level, the focus is on the impact 

and relative importance of direct and indirect effects of growth in the average level of 

education, changes in educational distribution, and increasing returns to education (chapter 

3).  

 

Figure 3 - The structure of GDP (% shares) 
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Source: World Bank World Development Indicators 

 

As illustrated in Figure 3, the share of agriculture in India’s GDP is declining, mirroring 

the increasing importance of the services sector, while the share of manufacturing and 

other industry has remained more or less constant around 27 per cent of GDP. In chapter 2, 

I analyze how the sectoral structure of growth affects inequality, based on India’s 2002-03 

Social Accounting Matrix (SAM). Value added in a given sector of the economy is divided 

between the production factors employed in this sector, and flows to households that own 

these production factors. As different sectors employ different production factors and 

households differ in terms of their factor ownership, the sectoral structure of growth affects 

the distribution of income between households.  
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Whereas previous research has shown that growth in labor-intensive industries is more 

equalizing (or poverty-reducing) than growth in capital-intensive industries (e.g., James 

and Khan, 1997; Loayza and Raddatz, 2010), I extend the focus of analysis by taking three 

different education levels of workers into account. Beyond the division between capital 

and labor, the value added share of workers is further divided between the low-, medium-, 

and high-skilled.   

For each industry, an exogenous ten per cent increase in final demand is simulated to 

trace the effect on income of different household groups and different types of workers 

within each household group in the SAM. The results show that growth of community, 

social and personal services increases inequality, and to a lesser extent so does growth of 

heavy manufacturing and other services sectors. Only agricultural growth reduces 

inequality, because the value added flows mainly to unskilled agricultural workers, who 

are initially poorest. But the actual pattern of Indian growth has been skewed towards 

services. 

An important implication of this analysis is that the skill-intensity of growth matters 

more for inequality than the labor-intensity of growth. That is, employment generation as 

such will not secure equitable growth, because what really matters is jobs for the low-

skilled labor force. This is especially critical for India, which has one of the most unequal 

education distributions in the world.  

 

In chapter 3, the link between education and inequality is further explored at the micro 

level. Using household survey data for 1993-94 and 2004-05, I carry out a regression-

based decomposition analysis (Bourguignon et al., 2008) of changes in household 

consumption inequality and ask how education has contributed to rising inequality during 

this period. One question is whether rising returns to education in the labor market, which 

have increased wage inequality (Kijima, 2006), have also translated into rising household 

inequality. I find that this is not the case, since a large share of households depends on self-

employment income and among these household, returns to education have not contributed 

to rising inequality. In many developing countries a large share of the labor force is self-

employed, and these workers are often not covered by analyses of earnings inequality. This 

finding for India therefore has the more general implication that the education-earnings 

inequality relationship may give a poor indication of the overall education-household 

inequality relationship, because the self-employed are often not accounted for in the 

former. 
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A second question is whether changes in the average level and distribution of education 

itself have contributed to higher inequality. Though education of the population is rising in 

India, with the adult literacy rate up from 48 per cent in 1991 to 63 per cent in 2006, 

educational inequality remains high. My analysis shows that inequality of education has 

increased, because educational progress has been relatively slow at the bottom of the 

education distribution. This increased educational inequality contributes to higher 

consumption inequality between households, especially in rural areas, where it is even 

reinforced through the effect of education on fertility: women with higher education tend 

to have fewer children, so among initially richer households, where women’s education 

levels rise faster, the decline in number of children is larger. Another conclusion in chapter 

3 is, therefore, that the distribution of education is worsening and this constitutes an 

important ingredient of India’s rising consumption inequality. Reducing illiteracy will 

therefore be crucial to fight both consumption inequality and inequality of education itself. 

 

1.2 Female labor force participation 

The rise of women’s labor force participation is one of the most significant global 

developments of recent decades. This rise has occurred in a context of major changes in 

labor markets due to ongoing globalization and flexibilization of production. Especially in 

developing countries, where much of the labor force is not covered by labor legislation and 

social security, it is important to understand what drives women’s labor force participation. 

Does it reflect increased opportunities and empowerment of women, or are women pushed 

into the labor force by growing labor market insecurity, essentially reflecting deterioration 

in the labor market position of men? 

 A prevailing hypothesis in the development literature is that female labor force 

participation declines in the early stages of development and starts to rise only in later 

stages. This “feminization-U” hypothesis appeared first in Sinha (1967) and Durand 

(1975), and was later formalized with a theoretical model by Goldin (1994). In early stages 

of development, employment opportunities for women decline as the agricultural sector 

contracts and women’s education levels remain low. At the same time, men’s earnings 

increase as their education levels increase and they enter the industrial sector, which 

increases household incomes and thereby removes the need for female employment. 

Furthermore, social norms often work against women participating in manual work outside 

the household. With further economic growth, women’s education rises as well, while 

demand for white-collar workers increases with the expansion of the services sector. 
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Higher wages and socially acceptable types of non-manual work lead to higher female 

labor force participation. Rising participation rates thus reflect an improvement in 

women’s situation as their social position and earning opportunities increase with 

economic growth. 

An opposing view, however, is the theory of women’s participation functioning as an 

insurance mechanism for households (Attanasio et al., 2005). In this view, global 

workforce feminization is the result of growing insecurity, pushing women into the labor 

force out of necessity (Standing, 1999). Especially in developing countries this could drive 

women’s employment, where poor households have few other means of insuring against 

income shocks and where the informal sector facilitates temporary work spells. Recent 

empirical research has shown that in Latin-American and Asian countries, female labor 

force participation is counter-cyclical, in line with the insurance theory (Bhalotra and 

Umaña-Aponte, 2010).  

The aim of chapter 4 is to contribute to the debate on female labor force participation 

using individual level survey data for India, to determine what has driven women’s 

participation during India’s economic boom. On the one hand, attractive opportunities 

resulting from the country’s remarkable economic performance may be expected to draw 

women into the labor force. But on the other hand, flexibilization and insecurity are 

beyond doubt important features of the Indian labor market, so push factors may well be 

driving women’s employment. 

Despite persistently high growth rates, the female labor force participation in India 

remains rather low, but started to rise after 1999-2000. Besides a detailed description of 

trends in participation and earnings in urban India, chapter 4 includes an econometric 

analysis of the determinants of women’s participation at the individual level. As in the 

preceding chapters, there is a special focus on education, with particular attention to 

differences between lowly and highly educated women. 

While women’s participation in urban India started to increase, real earnings stagnated 

or even declined between 1999-2000 and 2004-05. Women with less than secondary 

education joined the labor force predominantly as domestic servants and as self-employed 

workers in the garments industry, which are occupations characterized by vulnerability and 

low and volatile earnings. The picture for highly educated women looks somewhat better, 

as their employment also grew in activities such as adult education and software 

consultancy. Given India’s skill-intensive growth pattern it is not surprising to find more 

attractive labor market opportunities for the highly educated minority.  
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To what extent is participation of women induced by declining income of her household 

members and increasing insecurity in the labor market? We estimate a probit model of 

participation in paid employment to answer this question, and compare the behavior of 

lowly and highly educated women. The most important result is that only highly educated 

women are more likely to participate in paid employment when their expected wage 

increases. On the contrary, the expected wage has no effect on participation of lowly 

educated women. Rather, economic push factors and the social status of the household 

determine her participation.  

All in all, this chapter conveys that for India’s lowly educated women, rising 

participation is not the outcome of improving labor market opportunities drawing women 

into the labor force. Instead, participation is determined by economic necessity and social 

restrictions, and should therefore not be considered a sign of increasing empowerment and 

improved economic position of women. Only for the highly educated minority of women 

in urban India there is evidence that they respond to attractive employment and earnings 

opportunities.  

 

1.3 The informal sector 

A final aspect of development analyzed in this thesis is the informal sector. The 

informal sector became an important topic within development economics in the early 

1970s, when the focus of development strategy shifted from GDP growth to employment 

generation. It was observed that in many developing countries there was chronic 

unemployment and a large group of working poor: adults forced to find some means of 

livelihood in the absence of unemployment benefits and social security. Studies within the 

International Labor Organization (ILO) World Employment Program launched in 1969 

drew attention to this dualistic nature of the urban economy. Nowadays, the informal 

sector still plays a crucial role in developing economies, employing the largest part of the 

labor force and accounting for a sizable share of output. But the term informal sector is not 

only used to refer to the working poor. A recent report on the informal sector (ILO and 

WTO, 2009), gives an instructive overview of three widespread schools of thought on the 

informal sector: dualism, legalism, and structuralism.  

The dualist view considers the informal sector an inferior segment of the urban labor 

market, without direct links to the formal sector. It is the product of the structural 

transformation of development, from predominantly agricultural to industrialized along the 

lines of Lewis (1954) and Harris and Todaro (1970), absorbing workers who cannot find 
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employment in the formal sector. With development, the informal sector will ultimately 

disappear as formal sector growth generates enough employment.  

Structuralists, on the other hand, stress the interdependence between the informal and 

formal sector. The former, consisting of small firms and unregistered workers, supplies 

cheap inputs and provides access to a flexible pool of workers to the latter, improving 

formal firms’ competitiveness. According to this view, the informal sector is not likely to 

disappear with economic growth. Especially in a context of globalization and 

flexibilization of production, and strict regulation of formal sector production and 

employment, formal-informal production links are inherent to development (Moser, 1978; 

Portes et al., 1989; Ranis and Stewart, 1999). 

 According to the legalist view, finally, the informal sector consists of micro-

entrepreneurs who are informal by choice as long as the costs of formality exceed the 

benefits. Reducing the costs of formality, such as taxes, would therefore reduce 

informality, as more entrepreneurs would chose to operate formally (see Fields, 1990; 

Maloney, 2004).  

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

by persistently high or even growing informality. The aim of the final chapter of this thesis 

is to assess how well the structuralist view of the informal sector is able to explain the 

persistence of informality. India has one of the largest informal sectors of the world, 

employing over 80 per cent of the non-farm workforce. Though the Indian economy has 

grown fast over the past two decades, informality has remained at its very high level. The 

analysis in chapter 5 is based on nationally representative survey data for Indian 

manufacturing, using different measures of production linkages between the formal and 

informal sector and taking into account that only a part of the informal sector is likely to be 

engaged in these production links. This latter aspect is important as is it increasingly 

realized that the informal sector itself consists of multiple segments, such that different 

views are likely to apply to different segments within the informal sector (Fields, 1990; 

ILO and WTO, 2009; Günther and Launov, 2011). Little is known, however, about which 

informal activities have production links with the formal sector, and especially how much 

these linkages matter for the evolution of informality.  

In Indian manufacturing, the informal sector accounted for almost 90 per cent of 

employment and 40 per cent of output in 2005-06. These shares have remained roughly 

constant throughout the post-1991 period of industrial and trade liberalization and 

persistently high GDP growth. Informal manufacturing in India consists of all firms 
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employing fewer than ten workers, or fewer than 20 if no power is used. Unlike formal 

firms, these small units are not covered by labor regulation.  

Production linkages between the formal and informal sector are thought to be important 

in Indian manufacturing. Outsourcing 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). If formal-informal production linkages 

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

should observe that formal sector use of informal sector products is an important 

determinant of informal sector size. However, since in all likelihood only a segment of the 

informal sector produces for the formal sector, the impact of formal sector demand will 

depend on the relative size of this ‘linked’ segment within the informal sector.  

Based on nationally representative survey data on formal and informal manufacturing 

firms, a panel dataset at the state-industry level is constructed covering the years 1994-95, 

2000-01, and 2005-06. We test whether employment and value added growth in the 

informal sector are affected by growth in outsourcing or input purchases by the formal 

sector in downstream industries, where the effect is mediated by the share of informal 

firms working on a contract basis. The results show that informal employment is positively 

related to formal sector subcontracting and input purchases in downstream industries, 

provided a large share of informal firms works on contract basis.  

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 productive links with the formal sector. In tobacco, which 

accounted for most informal employment growth during 2001-2005, downstream formal 

sector subcontracting and input purchases actually declined. Formal-informal production 

linkages can thus not account for most of the recent growth of informal manufacturing in 

India. Combined with previous studies of the Indian manufacturing sector, these results 

suggest that persistent informality is related more to labor regulation constraining the 

formal sector than to structural production links between the formal and informal sector.



 

Chapter 2 

Growth and inequality in India: analysis of an 

extended Social Accounting Matrix* 

2.1 Introduction 

In India, growth in the 1990s was accompanied by increasing inequality across and 

within states, between rural and urban areas, and within urban areas (Deaton and Drèze, 

2002; Dhongde, 2007). Though growth led to considerable poverty reduction, increasing 

inequality offset part of its effect. The slow-down of poverty reduction is one reason to 

care about inequality, but even in itself it is a key characteristic of the development process 

and of actual concern to policy makers (Kanbur, 2000; 2007). Rising inequality puts stress 

on popular support for growth strategies and threatens social and political stability. As 

such, it may be detrimental to future growth and poverty reduction (Nissanke and 

Thorbecke, 2006). Reducing inequality and achieving more inclusive growth is in fact a 

prime objective in India’s current Five Year Plan (Government of India, 2008).  

Inequality is related to the sectoral structure of growth because different industries use 

different production factors and different households differ in their supply of various 

production factors. Ravallion and Datt (1996) show that between 1950 and 1990 growth in 

the primary and tertiary sector reduced poverty in India, while secondary sector growth did 

not. They relate this to growth of the capital-intensive production in manufacturing in this 

period, which was not beneficial to the poor. Similar conclusions are drawn in Khan and 

Thorbecke (1989) and James and Khan (1997). Their study of the Indonesian Social 

Accounting Matrix confirms that traditional labor-intensive technologies are more 

egalitarian than modern capital-intensive technologies. The reason is that production under 

traditional technology creates more employment, directly and indirectly, and more income 

for rural households. These studies focus on the distribution of value added between capital 

and labor, but do not address inequality among workers. 

Inequality of earnings is an important source of total income inequality (Gottschalk and 

Smeeding, 1997). Many studies have shown that the wage rate of skilled relative to 

unskilled workers, the skill premium, has risen in developing countries (Anderson, 2005; 
                                                 
* This chapter is based on Pieters (2010). 
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Goldberg and Pavcnik, 2007). Kijima (2006) finds that earnings inequality in India in the 

1990s increased due to a rising skill premium. Especially the returns to tertiary education 

increased much, because relative demand outgrew relative supply. Furthermore, and 

related to this, the service sector has been the leading sector in terms of output and 

employment growth and is the most skill-intensive sector. Between 1980 and 2000, labor 

moved out of agriculture into services, while the employment share of manufacturing 

hardly changed (Mazumdar and Sarkar, 2008, p.225). Likewise, Chamarbagwala (2006) 

finds that in the period 1983-2000 employment in India shifted from low-skilled into high-

skilled and medium-skilled occupations due to service sector expansion and agricultural 

sector contraction. It seems clear that inequality of earnings, and especially the skill 

premium, is an important factor in the relationship between sectoral growth and household 

income inequality. Therefore, the distribution of skills across households should be taken 

into account when analyzing this relationship. 

The aim of this chapter is to find out how the sectoral structure of growth contributes to 

household income inequality in India, and to show how one can - and should - account for 

inequality among workers. The analysis is based on an extended Social Accounting Matrix 

(SAM) for the years 2002-03. The SAM is a suitable tool to analyze the distributive effects 

of sectoral growth, as it captures the flow of income and interdependence between 

industries, production factors, and households, among others. The SAM has been widely 

used for development planning, reflecting the view that aggregate economic growth is an 

inadequate policy objective unless attention is paid to distributional changes (see Pyatt and 

Round, 1977; Hayden and Round, 1982; Defourny and Thorbecke, 1984). Due to its 

underlying assumptions of constant technology and excess capacity, SAM-based multiplier 

analysis is sometimes regarded as rather restrictive. However, it offers a transparent 

framework of data with macroeconomic consistency. Compared to regression-based 

studies of sectoral growth and inequality or poverty (e.g. Ravallion and Datt, 1996; Loayza 

and Raddatz, 2010) the SAM analysis offers more insight by taking into account sectoral 

interdependencies and uncovering the channels through which income flows. Standard 

SAMs for India are available and have been used, for example, in Ten Raa and Sahoo 

(2007).  

A methodological contribution is made by extending the standard SAM through 

accounting for the skill-intensity and the skill premium by sector and the education and 

sector of employment of households. This is done using satellite accounts for earnings and 

employment by sector and household survey data for education and employment 
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characteristics. The extension of the SAM consists of dividing the single wage account into 

thirty sub-accounts: three levels of educational attainment and 10 sectors of employment. 

The main innovation is the fact that each sector has its own wage account in the extended 

SAM. It shows the distribution of wage income between thirty different worker subgroups 

within the SAM’s representative household groups.  

Distribution analysis based on the standard SAM shows that growth of any sector will 

slightly reduce inequality, suggesting that the sectoral structure of growth does not matter 

for inequality. After extending the SAM, however, we find that growth in several sectors 

increases inequality between and within household groups. The effects are largest for 

community, social, and personal services; followed by heavy manufacturing and the other 

services sectors. Growth in these sectors increases inequality because they pay relatively 

high wages (the sector premium), they are skill-intensive and pay a high skill premium. 

Only agricultural growth is inequality reducing. The results confirm the importance of our 

extension for an analysis of income distribution, and emphasize that employment creation 

is not sufficient to secure equitable growth. They strengthen the call for the development of 

unskilled-labor-intensive manufacturing, as India’s current pattern of growth offers too 

little opportunities for low-skilled workers.  

The rest of the chapter is organized al follows. Section 2.2 discusses the structure of the 

SAM, multiplier analysis, and the method for extension of the SAM. In section 2.3 the data 

are presented and the results are discussed in section 2.4. In section 2.5 the results are 

related to India’s policies and pattern of growth. Finally, section 2.6 concludes. 

 

2.2 Methodology 

The SAM is a data system that can serve as the basis for different kinds of analyses. Its 

structure and the basic multiplier analysis are discussed in section 2.2.1. In section 2.2.2 

the extension applied to the standard SAM is explained, and the scenarios used for 

distribution analysis are described in 2.2.3. 

 

2.2.1 Social accounting and the multiplier matrix 

The SAM is a data system covering the complete flow of income in the economy1, 

which is divided into different accounts. Rows in the SAM show an account’s income, 

while the columns show its expenditures. When using the SAM as a model it is necessary 

                                                 
1 This section draws on Thorbecke and Jung (1996, p.282-284). 
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to make a distinction between endogenous and exogenous accounts. The former typically 

includes industries, production factors, households and firms, and the latter includes the 

government, capital account and rest of the world. A schematic SAM is presented in figure 

1, where all exogenous accounts are grouped together. The money that flows from 

exogenous to endogenous accounts makes up the injections vector x, while the money from 

endogenous to exogenous accounts constitutes the leakages vector l’. 

 

Figure 1 - Structure of the SAM 
 Endogenous Accounts Exogenous Total 

 
1. Industries 

 
2. Factors 

 
3. Households 

& Firms 
4. Other 

 
 

1. Industries T11 0 T13 

Injections 
x 

y1 

2. Factors T21 0 0 y2 

3. Households 
    & Firms 

0 T32 T33 y3 

4. Other Leakages l’ t yx 

Total y’1 y’2 y’ 3 y’x  

 

Among the endogenous accounts, T11 records industries’ intermediate input 

requirements as in the standard input-output table. T21 includes the division of industries’ 

value added between production factors, and total income of each factor is distributed 

across household groups in T32, reflecting households’ factor endowments. The private 

consumption expenditure patterns are recorded in T13, and finally, T33 shows direct 

transfers among households and firms. Chander et al. (1980) point out how the SAM 

explicitly maps factor income from industries to households through the factor accounts. 

That way, the SAM reflects two stages in the household income distribution: the 

distribution of income across production factors, and the distribution of production factors 

across households. Together, the functional income distribution and the factor ownership 

distribution make up the household income distribution.  

From the SAM it is possible to calculate the effect of an injection into any endogenous 

account (a change in the vector x) on the income of all endogenous accounts (y1, y2, and y3) 

using multiplier analysis. Exogenous injections reflect government consumption, 

investment goods demand, and exports, for example. The multiplier matrix is derived from 

the matrix of expenditure propensities An, which is obtained by dividing each entry in the 
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endogenous accounts by its respective column total. The vector of total income of 

endogenous accounts yn (consisting of y1, y2, and y3 in figure 1) can be expressed as 

xyAy nnn  .      (1) 

where yn is a (n x 1) column vector of total income of all n endogenous accounts. An is the 

(n x n) matrix of average expenditure propensities, and x is a (n x 1) column vector of 

injections. 

From this expression it follows that 

xMxAIy Ann  1)( ,      (2) 

where the (n x n) matrix MA is the so-called accounting multiplier. One problem with the 

accounting multiplier is that it is based on average expenditure propensities that are fixed 

in the coefficient matrix An. For household consumption expenditure, for example, this 

implies unitary income elasticities of consumption for all goods. It is common to include 

marginal expenditure propensities for household consumption, which replace the 

respective average expenditure propensities in An. We use the Indian SAMs for 1994-95 

and 1997-98 (Pradhan et al., 2006) to calculate the income elasticity of consumption for 

each commodity (industry), for rural and urban households separately.2 With the new 

coefficient matrix Cn, we get 

xMxCIy Cnn  1)( ,    (3) 

where MC is called the fixed price multiplier. An element mij of this matrix shows the total 

effect of an injection into account j on the output or income of account i. For example, it 

shows the effect of export growth in the heavy manufacturing industry on the income of 

urban casual labor households. This effect includes direct and indirect effects. The direct 

effect would be to increase intermediate input demand by the heavy manufacturing 

industry, and an increase in factor income through the industry’s value added growth. The 

total effect, however, reflects that the industries supplying intermediate inputs to the heavy 

manufacturing industry will grow themselves, creating even more intermediate input 

demand and value added growth. Also, the increased factor income raises households’ 

                                                 
2 Since household groups in other SAMs do not correspond to those in the SAM for 2002-03, only one rural 
and one urban set of elasticities is calculated (one value for each sector). More recent and more detailed data 
would be preferred in order to calculate consistent elasticities. However, household income data are not 
available, except for the data in SAMs of 1993-94, 1997-98, and 2002-03 in Pradhan et al. (2006) and 2003-
04 in Saluja and Yadav (2006). We calculated elasticities in three ways: 1) by comparing the 1993-94 and 
1997-98 SAMs, 2) by comparing the 1997-98 and 2002-03 SAMs, and 3) by comparing household groups 
with different total expenditure levels in the 2003-04 SAM. The multiplier matrices that result from either set 
of elasticities are very similar. Furthermore, the results are not much affected by using marginal instead of 
average expenditure propensities, indicating that the indirect distributive effect via increased consumption 
expenditure is relatively unimportant.  
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income, which results in increased consumption expenditure, raising industries’ output 

again, etc.  

Multiplier analysis is based on the assumptions of constant expenditure propensities, 

fixed prices, and excess capacity, such that there is no substitution in production, 

consumption and international trade, and there are no constraints on output growth. These 

restrictions lead to overestimation of the effects of injections, since price changes and 

capacity constraints would mitigate the effects in reality. On the other hand, since some 

accounts need to be assumed exogenous in the model (endogeneity is restricted to a subset 

of accounts), not all indirect or feedback effects are included and the multiplier effects are 

underestimated. The two impacts mitigate each other but the net effect is unclear. This 

uncertainty underlines the fact that the analysis is based on a snapshot of the structure of 

the economy. Nonetheless, the SAM is appealing for capturing the interdependencies in the 

economy in a transparent framework and for this reason it has often been used in 

distributional analyses. 

 

2.2.2 Extending the SAM 

For this study the Indian SAM for the years 2002-03 by Pradhan et al. (2006) is used, 

which includes 45 industries, one wage account and one capital income account, and nine 

representative household groups. The industries are aggregated into 10 sectors. The 

household groups, industries, and sectors are listed in tables A.1 and A.2 in the appendix. 

The wage account is disaggregated to improve the link between households and sectors 

and to incorporate the skill premium and skill intensity of each sector into the SAM. This 

also means the wage account for each household group is disaggregated, which provides 

insight into the within-group distribution of wage income.3  

The standard SAM links sectors and households via factor income, as described above: 

sectors pay wages and capital rents and each household group earns some fixed proportion 

of total wage income and total capital rents. For wage income, this can be expressed as: 


i

iwW ,        (4) 

Ww hh  ,      (5) 

                                                 
3 The standard SAM only shows inequality between household groups, whereas within-group inequality is 
usually obtained from survey data or assumed to follow some statistical distribution. Jensen and Tarp (2005) 
address this by including all 5999 survey households in the Vietnam SAM. Our extension is of a different 
nature, because it disaggregates the wage account rather than the household account. 



Growth and inequality in India: analysis of an extended Social Accounting Matrix 

 
17

with i = 1, …, 10 and h = 1, …, 9. W is total wage income in the economy, wi is total 

wages paid by sector i, wh is the wage income of household group h, and γh is household 

group h’s share of total wage income. The shares γh are part of the coefficient matrix Cn 

(see figure 1: γh is the wage income of each household group in T32 divided by total wage 

income in y2) and are assumed to be fixed. Therefore, if the economy grows, the 

distribution of wage income across households is independent from the sectoral structure 

of growth: a single wage account is like a black box that collects wages paid by all sectors 

and distributes them across households on the basis of their fixed share of total wage 

income. 

By using additional data on employment and earnings at the sectoral level, the standard 

SAM is extended in order to better capture the sector of employment of households and 

differences in wages across sectors and educational levels. In fact, the two-factor 

functional income distribution is replaced by a 31-factor functional income distribution (30 

types of labor and one type of capital in T21 in figure 1) and the ownership distribution of 

these 31 factors is used to arrive at the household income distribution (T32 in figure 1). This 

is done by dividing the wage account into three different educational levels and 10 sectors 

(these are listed in table A.2 in the appendix). For each household group h wage income is 

calculated for thirty subgroups: 


i

ij
j

hijh ww  ,      (6) 

with h = 1, …, 9; i = 1, …, 10; and j = 1, 2, 3. Now wij is total wages paid by sector i to 

workers of skill level j and γhij is the share of wij earned by household groups h’s subgroup 

with skill level j employed in sector i, with 
h

hij 1 . This means a household group does 

not receive a fixed proportion of total wages, but a fixed proportion of industry i’s wages 

for skill level j. Since the number of endogenous accounts in the SAM has increased by 29 

(from 1 to 30 wage accounts), the extended coefficient matrix Cn includes the shares γhij: 

the wage income of each household subgroup (whij in T32, figure 1) divided by total wages 

paid by sector i to workers with education level j (wij, in the column totals in y’2, figure 1). 

The extension is important, because within household groups employment is rather 

concentrated in one or few sectors (this is further discussed in the next section). In the 

extended SAM, wages paid by the agricultural sector are recorded only in the agricultural 

wage accounts for low-, medium-, and high-skilled workers, which flow primarily to the 

rural agricultural households. On the other hand, wages paid in the heavy manufacturing 
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sector do not flow to rural agricultural households at all, because none of the households in 

this group are employed in heavy manufacturing. Furthermore, we capture the fact that the 

skill premium varies across sectors and that sector affiliation itself is a source of wage 

inequality (Dutta, 2005). For example, wages in financial services are much higher than in 

light manufacturing, even when controlling for workers’ educational attainment. Growth of 

sectors that pay a high sector premium is unlikely to be equitable, as is growth of sectors 

that pay a high skill premium and employ mostly high-skilled workers. All in all, the 

extended SAM better captures the actual flow of income in the economy.  

 

2.2.3 Sectoral growth scenarios 

The extended SAM is used to measure the distributive effects of sectoral growth in 

simple scenarios of exogenous demand growth. Each scenario is modeled by an injection 

of exogenous demand into one sector. With ten sectors in the SAM this gives ten separate 

scenarios. The purpose of the analysis is not to measure the distributive effect of certain 

policies or the actual past pattern of growth, but purely to measure the effect of sectoral 

growth on inequality. To this end, in each scenario the size of the injection is chosen such 

that it creates a total output growth of 10 percent in the sector of injection:  

iiii myx /1.0 ,      (7) 

where xi is the injection into sector i (in scenario i), yi is initial output of sector i, and mii is 

the effect of the injection on the sector’s own output from the multiplier matrix Mc. This 

way the scenarios are best comparable, since in each scenario we obtain the distributive 

effects of 10 percent sectoral output growth. 

Using equation 3, the effects of an injection on output and income of all endogenous 

accounts is obtained, and our main interest is with the change in income of the household 

groups. In each of the 10 scenarios, the distribution of income between household groups 

may change. Furthermore, since we subdivide the wage account, we also look at the 

distribution of labor income within household groups. Before turning to the results in 

section 2.4, the next section discusses the data. 
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2.3 Data 

This study uses the 2002-03 SAM for India constructed by Pradhan et al. (2006).4 The 

SAM is based on India’s National Accounts and the “Micro Impacts of Macroeconomic 

and Adjustment Policies” (MIMAP)-India survey conducted by the National Council of 

Applied Economic Research. Since the MIMAP-survey data are not available, we use the 

1999-2000 National Sample Survey (NSS) on consumption expenditure for additional 

information on household characteristics. The NSS covers a nationally representative 

sample of households and uses the same classification of household groups as in the SAM. 

The survey is used to obtain, for each household group, the share of households in each 

educational category and sector of employment. As described below, additional 

information on earnings by sector and educational level is obtained from the satellite 

accounts provided by Pradhan et al. (2006). Since these satellite accounts are for the period 

1999-2000, we use the NSS round for 1999-2000 as well (see Pradhan et al., 2006, for a 

detailed description of the construction of the SAM).  

To subdivide the wage account, we start by splitting up wage payments per industry 

between three educational levels: low-skilled (up to middle school), medium-skilled 

(secondary and higher secondary), and high-skilled (graduate and above).5 The 45 

industries in the SAM are aggregated into 10 sectors, for which wages and employment 

data are reported in Pradhan et al. (2006, Appendix VI). Next, each sector’s wages are 

recorded in its own wage account only. Instead of one row of wage income, the SAM now 

has 30 rows for 30 different types of labor. Table A.3 in the appendix reports the wage-bill 

shares by skill group for each sector. Agriculture and construction are least skill-intensive, 

while the finance, insurance, and real estate sector is most skill-intensive. 

Once industry wages are divided, the same must be done for each household group: 

total wage income of each household group in the standard SAM is distributed across 30 

subgroups, such that the single column of wage income is replaced by 30 columns. We 

first calculate, within each household group, the distribution of households across sectors 

and educational levels. This is based on the NSS 1999-2000 consumption expenditure 

survey, which includes individuals’ general education level and the household’s principal 

industry of employment. The average weekly earnings by sector and educational level for 

rural and urban households from Pradhan et al. (2006) are applied to the respective 

                                                 
4 There is one more recent SAM for India for 2003-04 (Saluja and Yadav, 2006), in which household income 
is derived from expenditure data, rather than obtained directly from survey data.  
5 The extension has also been made for four educational levels, with illiterate as a separate category. The 
results across scenarios do not change with this additional education category. 
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subgroups to obtain the distribution of wage income within household groups, which is 

given in appendix table A.4.  

Table 1 shows the distribution of households by educational level of the household head 

and principal industry of employment. If we look at education, in the upper panel, it is 

clear that urban households are much better educated than rural households, except for the 

rural other households (RH5) and urban casual workers (UH3). The lower panel shows that 

the distribution across sectors of employment is very concentrated. Agricultural labor 

(RH2) and agricultural self-employed (RH4) are of course mostly employed in agriculture. 

‘Other’ rural households (RH5) and urban salaried labor (UH2) are mostly employed in 

community, social, and personal services. From rural other labor (RH3) and urban casual 

labor (UH3), more than one third of the households works in construction. Finally, the 

rural non-agricultural self-employed (RH1) and the urban self-employed (UH1) work 

mostly in trade, hotels, and restaurants. 

 

Table 1- Distribution of households by educational level and sector of employment 
 RH1 RH2 RH3 RH4 RH5 UH1 UH2 UH3 UH4 
Skill Level      
Low-skilled 0.85 0.96 0.91 0.87 0.54 0.64 0.41 0.90 0.57
Medium-skilled 0.12 0.03 0.08 0.11 0.31 0.23 0.33 0.10 0.25
High-skilled 0.03 0.00 0.01 0.02 0.16 0.13 0.26 0.01 0.18
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sector of Employment      
Agriculture and allied 0.05 0.97 0.11 0.99 0.24 0.08 0.01 0.20 0.42
Mining and quarrying 0.00 0.00 0.05 0.00 0.02 0.00 0.02 0.01 0.03
Light manufacturing 0.24 0.01 0.13 0.00 0.05 0.14 0.12 0.12 0.04
Heavy manufacturing 0.06 0.00 0.11 0.00 0.05 0.06 0.15 0.06 0.05
Construction 0.07 0.01 0.35 0.00 0.01 0.05 0.02 0.37 0.02
Electricity, gas, etc. 0.00 0.00 0.01 0.00 0.03 0.00 0.02 0.00 0.02
Transport, storage, etc. 0.09 0.00 0.09 0.00 0.09 0.11 0.12 0.08 0.05
Trade, hotels, etc. 0.38 0.00 0.05 0.00 0.05 0.45 0.11 0.10 0.06
Finance, insurance, etc. 0.01 0.00 0.01 0.00 0.03 0.04 0.06 0.01 0.04
Community, social, etc.  0.10 0.01 0.10 0.00 0.43 0.08 0.36 0.05 0.27
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Source: NSS consumption expenditure survey 1999-2000 
 

These distributions show there are substantial differences between household groups in 

terms of sector of employment, which confirms the importance of linking households and 

industries more directly by extending the SAM. The concentration is overestimated 

because it ignores the households’ subsidiary activities (which could be in different 

sectors), but since the principal industry is the main source of income it is a natural way to 

group households in the SAM. 
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Since the population share of each household subgroup and the subgroups’ shares of 

wage income are assumed fixed in the multiplier analysis, one can argue that this 

disaggregation imposes too much rigidity on the employment structure. However, labor 

mobility in India is low. The 2004-05 NSS employment and unemployment survey shows 

that less than one percent of workers had changed their work status (self-employed, 

salaried labor, or casual labor) or industry of work during the two preceding years 

(Government of India, 2006: Chapter 8). Therefore, the assumptions necessary to extend 

the SAM do not appear to be unrealistic. 

After restructuring, the extended SAM needs to be rebalanced to ensure the column 

totals equal the row totals for the new wage accounts. For example, the sum of wage 

income of unskilled agricultural workers across household groups should equal the sum of 

wages paid by the agricultural sector to unskilled workers. To make sure these totals are 

equal, the wage accounts’ columns (T32 in figure 1) are adjusted using the RAS method. 

RAS is a technique where the rows and columns of the initial matrix (T32) are changed 

iteratively using proportions that are based on the target column and row totals (see Lahr 

and De Mesnard, 2004). The target totals for the columns in T32 (the thirty wage accounts) 

are those that resulted from the division per industry. The target totals for the rows in T32 

(the household accounts) are the total household group wage incomes from the standard 

SAM. Due to the adjustment the distribution of wage income within and between 

household groups changes somewhat. In most of the thirty wage accounts, the rural 

agricultural household groups have a higher share of wages after the adjustment, while the 

share of rural ‘other labor’ and urban salaried labor is a bit lower. The changes are largest 

for high-skilled agricultural wages, low-skilled construction, and low-skilled community, 

social, and personal services.6 All in all, changes in the coefficient matrix Mc are relatively 

small. To see whether the type of rebalancing method affects the results, we also apply a 

technique of minimizing squared differences between target and actual totals of the rows 

and columns (see Lahr and De Mesnard, 2004, for a discussion of these and other 

methods). We find that the RAS method performs slightly better in terms of minimizing 

                                                 
6 Due to these changes the original distribution of population within household groups may not correspond to 
the income distribution anymore. This could lead to biased results when calculating within-group inequality, 
so the population shares were adjusted as follows. From the initial population distribution (table 1) and 
income distribution (table A4) within household groups, we calculate the ratio of income share to population 
share for each subgroup. The population distribution is then adjusted such that this ratio holds with the 
income distribution after RASing. To make sure the population shares add up to unity for each household 
group, any “missing shares” are distributed proportionately across subgroups.  



Chapter 2 

 

22

the information gain (see Oosterhaven, 2005), but the final results of the inequality 

analysis are qualitatively and quantitatively the same.  

 

2.4 Results 

For 10 sectors separately, the effect of 10 percent output growth on the income 

distribution is measured at two levels: between the nine household groups that were given 

in the standard SAM, and within these groups. Within-group inequality is the inequality 

between the thirty subgroups as created in the extended SAM, and can therefore not be 

measured in the standard SAM.  

 

2.4.1 Inequality between household groups 

Initial inequality between the nine household groups is summarized in table 2. The first 

and second columns show the distribution of persons and total income across the SAM’s 

nine household groups in 2002-03. Clearly, the income share of the rural population is 

below its population share, especially for agricultural labor (RH2). On the other hand, the 

urban salaried labor’s income share (UH2) is more than twice its population share.  

 

Table 2 - Distribution of population and income: between-group inequality 

Household group 
Population 
share (ni) 

Income 
share (yi) 

 
Log (yi/ni) 

Contribution to 
Theil Index 

RH1 10.37 8.82 -0.16 -0.014 
RH2 23.30 10.27 -0.82 -0.084 
RH3 5.55 3.29 -0.52 -0.017 
RH4 28.29 24.83 -0.13 -0.032 
RH5 7.39 8.50 0.14 0.012 
UH1 9.85 13.74 0.33 0.046 
UH2 10.05 23.32 0.84 0.196 
UH3 3.60 3.41 -0.05 -0.002 
UH4 1.62 3.82 0.86 0.033 

Tbetween    0.137 
Sources: NSS consumption expenditure survey 1999-2000 for population, SAM 
2002-03 for income, and author’s calculations. 

 

A single measure of inequality between household groups, Tbetween, is calculated using 

the Theil index: 

 









h h

h
hbetween n

y
yT log ,     (8)  

where yh and nh are the income share and population share, respectively, of household 

group h.  The last column of table 2 shows the contribution of each household group to the 
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Theil index, which sum to the Theil index value. The contribution is negative for groups 

with an income share lower than their population share, and vice versa. If all groups had an 

income share equal to their population share, their contribution would be zero: the Theil 

index is zero in case of perfect equality.7  

What is clear from tables 1 and 2 is that the household groups that contribute positively 

to inequality are those with a high share of high-skilled workers and a high share of service 

sector employment. The main contributor, the urban salaried labor group, has the highest 

share of high-skilled workers. It is also clear that rural households are generally poorer 

than urban households, and that among urban households, the casual labor group is 

poorest. The value of the Theil index of between-group inequality is 0.137.   

 

Figure 2 - Standard versus extended SAM 
(percentage distribution of income between household groups) 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

standard SAM extended standard SAM extended

Initial Agriculture Community, social, personal
services

H
o

u
se

h
o

ld
 s

h
ar

e 
o

f 
in

co
m

e

UH4

UH3

UH2

UH1

RH5

RH4

RH3

RH2

RH1

 
Note: The first bar shows the initial percentage distribution of income between household groups. The other 
bars show the percentage distribution of additional income generated by an injection into agriculture and into 
community, social, and personal services; based on the standard and the extended SAM. 

 

To get an impression of the impact of our extension, figure 2 shows the between-group 

distribution of income in the initial SAM, and the effect of an injection into agriculture and 

into community, social, and personal services. That is, an injection into a sector creates 

additional income for each household group, and figure 2 shows the percentage 

                                                 
7 The technical details and properties of the Theil index are well documented in Conceição and Ferreira 
(2000). 
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distribution of total additional household income between household groups. Comparing 

the initial distribution and the two scenarios, they are almost equal if the standard SAM is 

used. In fact, this is the case for all ten scenarios (not shown here). Using the extended 

SAM, however, the distribution of additional income does differ from the initial 

distribution. It also differs between the two scenarios, indicating agricultural growth has a 

different impact on distribution than growth in community, social, and personal services.  

Compared to the standard SAM, the results based on the extended SAM show that 

agricultural growth is more beneficial for rural agricultural labor and self-employed (RH2 

and RH4) and less for urban salaried labor (UH2). On the other hand, based on the 

extended SAM the rural agricultural labor and self-employed households benefit less from 

growth in community, social and personal services: growth in this sector generates most 

income for the urban salaried labor group. These results are more plausible since sectoral 

growth mostly benefits the household groups employed in the respective sector.  

To measure the effect of sectoral growth on between-group inequality, we model an 

injection of exogenous demand in each sector separately: 10 vectors Δx are constructed and 

placed in equation (3). We then calculate the new Theil index (equation 8). Using the 

standard SAM the income distribution hardly changes: in all scenarios the between-group 

Theil index falls slightly, by less than 0.001. Thus, between-group inequality appears 

neutral to the sectoral structure of growth and would actually always decline with growth. 

That would be a hopeful conclusion to draw, but the extended SAM shows a different 

picture. In table 3 the Theil index for between-group inequality and its components are 

shown for each scenario. The changes in inequality are small, because the additional 

income is small compared to initial income, but it is the direction of change – does 

inequality rise or fall - that matters and the magnitude compared across scenarios. The 

scenarios reflect the effects of 10 percent output growth, which in India is realized in one 

to two years: hence we are looking at short-term changes in output and inequality. With 

persistently high growth rates, the changes in inequality do have economic significance. 

Different measures of inequality exist, and the magnitude and direction of change in 

inequality are not necessarily the same across measures. To make sure the results are not 

specific to the Theil index, the last row in table 3 shows the Gini coefficient. The Gini 

coefficient is less suited for measuring inequality between groups, mainly because it is not 

additively decomposable into between- and within-group inequality (see Bourguignon, 

1979). Nevertheless, the Gini is calculated assuming perfect equality of income within 

household groups: 
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where h and hF  are the cumulative income share and cumulative population share, 

respectively, of household group h.   

 

Table 3 - Inequality between household groups, contribution to the Theil index. 
  Initial 

 
  Final demand injection in sector 

    1 2 3 4 5 6 7 8 9 10 
RH1 -0.014  -0.015 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014 -0.014
RH2 -0.084  -0.084 -0.084 -0.084 -0.084 -0.084 -0.084 -0.084 -0.084 -0.084 -0.084
RH3 -0.017  -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 -0.017
RH4 -0.032  -0.030 -0.032 -0.032 -0.032 -0.033 -0.032 -0.033 -0.032 -0.032 -0.034
RH5 0.012  0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
UH1 0.046  0.044 0.046 0.045 0.045 0.045 0.046 0.046 0.047 0.046 0.044
UH2 0.196  0.193 0.197 0.196 0.199 0.196 0.197 0.199 0.196 0.197 0.204
UH3 -0.002  -0.002 -0.002 -0.002 -0.002 -0.001 -0.002 -0.002 -0.002 -0.002 -0.002
UH4 0.033   0.032 0.033 0.032 0.033 0.032 0.033 0.033 0.033 0.033 0.032

Tbetween 0.137  0.132 0.137 0.137 0.139 0.136 0.138 0.138 0.138 0.138 0.141

Gini 0.281  0.276 0.281 0.280 0.282 0.280 0.281 0.282 0.282 0.282 0.284
Note: The first nine rows show the contribution to the Theil index of each household group, which sum to 
Tbetween, the between-group Theil index. The last row shows the Gini coefficient, assuming perfect equality 
within household groups. 
 

With agricultural growth, the Theil index declines to 0.132, because the income shares 

of urban households decline, especially of salaried labor, and the share of agricultural self-

employed households increases (the negative contribution to the Theil index becomes 

smaller). The largest rise in inequality results from growth in community, social and 

personal services, driven by an increase in the income share of urban salaried labor. 

Growth in heavy manufacturing is also inequality-increasing, followed by utilities and the 

other service sectors. In all these cases, except for scenario eight (growth in trade, hotels, 

and restaurants), the urban salaried labor group drives up inequality. The Gini coefficient 

shows the same changes in inequality, declining with agricultural growth and increasing 

with growth in community, social and personal services. Heavy manufacturing growth has 

a lower impact on the Gini coefficient than on the Theil index, but they both increase.  

It should be noted here that the community, social, and personal services sector is 

dominated by the public sector (62% of sectoral GDP in 2002-03). The public sector 

completely owns electricity, gas and water supply (100%) and accounts for a large share of 

transport, storage and communication (43%); and finance, insurance and real estate 
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(30%).8 This suggests that public sector policy could play a role in stimulating inequality. 

Deaton and Drèze (2002) note that public sector wages in India rose relatively fast in the 

1990s, driving up inequality between public sector and agricultural workers. If we rank 

sectors based on average weekly earnings from Pradhan et al. (2006) across educational 

levels, this corresponds to the ranking based on the public share of sectoral GDP. The 

sector premium might reflect the public wage premium: wages (for a given level of 

education) are higher in sectors with a higher public share of sectoral GDP. This is 

something worth further analysis, but beyond the scope of this chapter.  

The sector premium is also high in mining and quarrying, but this sector is not skill-

intensive. This indicates that a high sector premium alone does not drive rising between-

group inequality. All in all, it seems three factors play a role for the distributive effect of 

sectoral growth. These are the sector premium (possibly reflecting relatively high public 

wages), the skill premium, and the sector’s skill-intensity. If these are high, sectoral growth 

leads to increased inequality between household groups. Only agricultural growth leads to 

a reduction in inequality, being the most low-skilled intensive sector with a relatively low 

skill premium. The findings confirm the importance of accounting for inequality among 

workers. When we only consider the capital- or labor-intensity of a sector and lump all 

wages together in one account, as in the standard SAM, there is no link between the 

sectoral structure of growth and inequality.  

 

2.4.2 Inequality within household groups 

An important advantage of the extended SAM is that it provides more information on 

the distribution of wage income within household groups. Just like the Theil index for 

inequality between household groups was calculated, the same can be done for inequality 

within household groups - between the thirty types of labor. With this measure we only 

capture the inequality due to differences in educational level and sector of employment, 

leaving out other factors such as social status and age. Only wage income is considered 

now, which means capital income and non-factor income is not taken into account. Wage 

income is the most important source of income for most household groups, so earnings 

inequality will broadly reflect total income inequality, with the exception of rural and 

urban ‘other’ households (RH5 and UH4). For these, the wage share of total income is only 

about 20 percent, so wage income inequality may be very different from total income 

                                                 
8 These shares are calculated from the National Accounts Statistics 2008, available at http:// 
mospi.nic.in/cso_rept_pubn.htm. 
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inequality. However, these groups themselves constitute a very small part of the 

population. 

The Theil index for inequality within each household group is based on the distribution 

of individual households across education levels and sectors (table 1), and the wage 

income share of each subgroup in the SAM.  

 









s hs

hs
hsh n

y
yT log ,     (10) 

where h indicates the household group and s the subgroup, yhs is subgroup s’s wage income 

share of group h, and nhs is subgroup s’s population share of group h. For each scenario the 

resulting within-group inequality for every household group is shown in table 4. The row 

‘Twithin’ shows the total within-group Theil index, which is the income-weighted average of 

inequality within each household group:  


h

hhwithin TyT .       (11) 

The sum of within- and between-group inequality is total inequality: 

bewteenwithin TTT  .      (12) 

 

Table 4 - Within-group inequality of wage income 
  Initial  

 
  Final demand injection in sector

    1 2 3 4 5 6 7 8 9 10 
RH1 0.076  0.079 0.077 0.075 0.078 0.076 0.077 0.080 0.073 0.079 0.085
RH2 0.073  0.064 0.074 0.072 0.075 0.076 0.074 0.076 0.074 0.074 0.079
RH3 0.048  0.051 0.050 0.050 0.052 0.043 0.051 0.053 0.050 0.050 0.054
RH4 0.107  0.101 0.107 0.106 0.108 0.107 0.108 0.108 0.107 0.107 0.112
RH5 0.142  0.143 0.142 0.142 0.142 0.142 0.144 0.142 0.142 0.144 0.151
UH1 0.161  0.163 0.161 0.161 0.164 0.161 0.162 0.163 0.158 0.168 0.167
UH2 0.134  0.135 0.134 0.133 0.135 0.134 0.135 0.134 0.133 0.138 0.139
UH3 0.056  0.057 0.058 0.057 0.061 0.051 0.057 0.061 0.057 0.057 0.059
UH4 0.152  0.151 0.153 0.151 0.152 0.152 0.152 0.152 0.151 0.153 0.160
             
Twithin 0.109  0.108 0.110 0.109 0.111 0.109 0.111 0.111 0.109 0.113 0.116
Tbetween 0.277  0.266 0.278 0.276 0.282 0.277 0.278 0.281 0.277 0.280 0.286
T 0.386   0.374 0.388 0.384 0.393 0.387 0.389 0.392 0.386 0.393 0.401

Note: Wage income only. First nine rows show within-group inequality of each household group. The 
Teil index of within-group inequality, Twithin, is the weighted average of these values. The last row, T, is 
the sum of within- and between-group inequality. 

 

In each scenario within-group inequality is highest for urban self-employed households 

(UH1) and lowest for rural other labor and urban casual labor (RH3 and UH3). Like for 

between-group inequality, agricultural growth reduces total within-group inequality, 

though the change is smaller. The reduction in within-group inequality is due to an 
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increased income share of rural agricultural household groups (RH2 and RH4). Growth in 

community, social, and personal services has the largest adverse impact on within-group 

inequality, followed by finance, insurance, and real estate: the two most skill-intensive 

sectors. 

From the within-group distribution of income in each scenario (detailed results are not 

shown) we can see where the most important changes take place. First of all, low-skilled 

agricultural workers earn relatively little within the rural agricultural household groups 

(RH2 and RH4), but gain most from agricultural growth. With growth in community, 

social, and personal services, the industry premium is driving inequality growth, as the 

subgroups of workers in this sector gain disproportionately within each household group. 

In the urban groups (except for casual workers, UH3) it is mainly the high-skilled, in the 

rural groups it is mainly the low-skilled workers that benefit. In the finance, insurance, and 

real estate scenario, the high skill-intensity and high skill premium are both important: the 

subgroups of medium- and especially high-skilled workers in this sector drive up within-

group inequality. Growth of heavy manufacturing and of transport, storage, and 

communication increases inequality due to the sector premium: low- and medium-skilled 

workers in the sector of injection gain at the relative cost of low-skilled workers in 

construction.  

The row ‘Tbetween’ in table 4 shows the Theil index for between-group inequality, as 

given in equation 8. The difference with the values in table 2 is that only wage income is 

considered here. Between-group inequality of wage income is about twice as high as for 

total income, but the results are comparable to those in section 2.4.1: agricultural growth 

reduces between-group inequality, while growth in community, social, and personal 

services and growth in heavy manufacturing increase between-group inequality. The last 

row of table 4 shows the total Theil index, which is the sum of inequality between and 

within household groups. Within-group inequality is more than one fourth of the total wage 

income inequality: there is quite some inequality between household groups, but within 

these nine groups the differences in level of education and industry of employment 

produce considerable inequality as well.  

Overall we see that within-group and between-group inequality rise with growth of 

community, social and personal services, and to a lesser extent with growth of heavy 

manufacturing; finance, insurance and real estate; and transport, storage and 

communication. Only agricultural demand growth can really reduce inequality, because it 
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raises the income share of the two largest rural household groups, and within these groups 

the unskilled agricultural workers benefit most. 

 

2.5 Sectoral growth and inequality in India 

Our results indicate that agricultural growth is important for reducing inequality in 

India. It is well known, however, that the agricultural sector has grown little compared to 

other sectors: its share in value added has declined from about 40 to 18 percent between 

1980 and 2007.9 The share of manufacturing has remained roughly constant at 15 percent 

of GDP since the 1980s, while the share of services has mirrored the decline in agriculture, 

reaching 54 percent in 2007, especially due to growth in communications. At the same 

time, inequality increased in almost all of India’s major states between 1993-94 and 2004-

05, in both rural and urban areas, and between states (Kochhar et al., 2006; Marjit et al., 

2007). 

The change in the structure of output has been accompanied by a shift of labor from 

agriculture to services (Timmer and De Vries, 2007). Given the declining importance of 

agriculture in terms of value added and employment, for inequality in rural areas much will 

depend on non-farm activities. Lanjouw and Murgai (2009) find that between 1999 and 

2004 non-farm employment in rural India increased. However, lower income, education, 

and social status are associated with smaller chances at non-farm employment. In line with 

our findings this suggests that non-agricultural growth does not improve the rural income 

distribution, as the benefits accrue least to low-income, low-education households.  

Employment growth in manufacturing was low in the 1990s, as most output growth was 

realized through increased capital-intensity (Government of India, 2008; Krueger, 2007). 

Kochhar et al. (2006) show that, already in 1980, Indian manufacturing was concentrated 

in skill- and capital-intensive industries. They attribute this to India’s development strategy 

after independence in 1947, with rapid industrialization and a focus on capital goods 

production. According to Krueger (2007), growth of unskilled-labor-intensive 

manufacturing is necessary to provide opportunities for unskilled workers and to increase 

rural living standards. Our results suggest this is equally important for reducing inequality 

in urban areas. 

In the period 2000-2005 manufacturing employment has picked up, with most new jobs 

in the informal sector (Dougherty, 2008). There is some consensus among researchers that 

                                                 
9 Figures are based on the UN National Account Statistics. 
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informal sector expansion is a result of restrictive labor legislation that provides an 

incentive for firms to stay out of the formal sector and to keep down the number of 

employees (e.g. Besley and Burgess, 2004; Dougherty, 2008). On the one hand, the growth 

of informal manufacturing constitutes opportunities for low-skilled workers. On the other 

hand, due the poor protection and low pay for informal workers the formal-informal 

inequality itself is a reason for concern, and it is unclear how this gap has developed in 

recent years.  

The service sector, unlike manufacturing, was small in 1980 compared to countries of 

similar income level and size (Kochhar et al., 2006). Its expansion came about after 

privatization and capital and trade liberalization in the 1990s and has been concentrated in 

the skill-intensive areas. Though service sector growth has been productivity-led (as 

employment growth is lower than output growth), the demand for high-skilled workers has 

soared, driving up their wages. The literature on wage inequality shows a clear picture of 

increasing relative wages for workers with tertiary education in the post-reform period 

(Kijima 2006; Chamarbagwala, 2006), contributing to higher inequality.  

Our results indicate that with a continuing of the current sectoral growth pattern 

inequality in India is likely to increase further. There is a lack of employment opportunities 

for low-skilled workers in both rural and urban India, while the earnings of high-skilled 

workers keep rising. Furthermore, Indian education policy has been biased towards higher 

education (Kochhar et al., 2006; Mazumdar and Sarkar, 2008), even though India still has 

the highest number of illiterates in the world. Without any education it is unlikely that the 

poor will be able to contribute to and benefit from growth. The current Five Year Plan 

(2007-2012) stresses that expansion of higher education is necessary not to constrain 

further service sector growth, while expansion of lower education is necessary to achieve 

inclusive growth (Government of India, 2008).  

 

2.6 Conclusions 

Rapid growth in India in the past decades has led to the relative decline of agriculture 

and growing importance of services. This had fuelled inequality, which is likely to increase 

further in the future. Based on an extended SAM, we find that growth of community, 

social, and personal services raises inequality between and within household groups most, 

followed by heavy manufacturing and other services sectors. Only agricultural growth is 

inequality-reducing, but the growth potential of agriculture is limited compared to 

manufacturing and services.  
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Much of our findings are explained by the high skill-intensity and skill premium of 

some sectors, combined with a high sector premium. This stresses the importance of taking 

into account the educational level and sector of employment of households, as well as 

sector- and education-specific wages, when analyzing the effects of sectoral growth on 

inequality. We find that the sector premium is higher in sectors with a higher public share 

of GDP, which is related to the observations by Deaton and Drèze (2002) that public 

salaries grew twice as fast as the agricultural real wage in the 1990s. It is not at all clear 

that public wages are driving wage differentials between sectors or to what extent, but this 

may be an interesting question for further research. 

We do not conclude that India’s development strategy should focus solely on 

agricultural growth to reduce inequality. Of course, investing in agriculture to increase the 

sector’s labor productivity could benefit the agricultural workers. But demand growth for 

agricultural products will be lower than for other sectors, so there is limited scope for 

expansion. Therefore, our results confirm the importance of expansion in unskilled-labor-

intensive manufacturing, as argued by Kochhar et al. (2006) and Krueger (2007). Inclusive 

growth requires employment opportunities for low-skilled workers outside agriculture, in 

both rural and urban India.  

  As a more general conclusion, our results confirm that the sectoral composition of 

growth and the production technology of sectors matter for inequality, in line with 

Ravallion and Datt (1996), Datt and Ravallion (2002), and James and Khan (1997). 

However, we find that the skill-intensity of a sector is more important for inequality than 

the capital-labor ratio. This is in line with the increasing wage inequality that has 

accompanied globalization in many developing countries (Anderson, 2005; Goldberg and 

Pavcnik, 2007). Since countries can differ greatly in terms of the sectoral structure of 

growth and production technologies, one should question the relevance of cross-country 

studies that assume a common relationship between GDP growth and inequality (e.g. 

Barro, 2000).  

We also draw an important methodological lesson from this study, namely that a social 

accounting matrix (SAM) with a single wage account will produce misleading results: the 

level of aggregation in the wage account matters for the distributive effects of growth that 

can be measured. The standard SAM for India has a single wage account and shows that 

between-group inequality is neutral to the sectoral structure of growth. Only once labor is 

divided according to educational level and sector of employment, it becomes clear that the 

sectoral structure of growth matters for inequality. Though SAMs for other countries 
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usually have separate labor accounts for different educational levels and sometimes for 

agricultural versus non-agricultural labor (e.g. Khan and Thorbecke, 1989, for Indonesia; 

Jensen and Tarp, 2005, for Vietnam), the subdivision according to sector of employment is 

never made. Especially when households are grouped on the basis of geography or 

ethnicity, the link with their sector of employment is too indirect. Besides improving this 

link, another advantage of our extension is that it adds information on within-group 

inequality of earnings. For India, we find within-group inequality constitutes more than 

one fourth of total earnings inequality. 

This study is a simple exercise, and the results are best considered as an indication of 

the relationships we are interested in. Despite the limitations of the SAM model, the results 

are intuitive and emphasize the importance of inequality among workers due to differences 

in educational attainment and sector of employment in India’s economic structure. The 

increasing capital-intensity of India’s industrial sector is a concern to the government 

(Government of India, 2008), but it should be clear that employment creation will not be 

enough to secure equitable growth. Rather, a focus on employment growth for low-skilled 

labor is essential for reducing inequality.  
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Appendix 

 

Table A.1 - Household groups in the SAM for India, 2002-03 

Rural Urban 

RH1 Non-agricultural self-employed UH1 Self-employed 
RH2 Agricultural labor UH2 Salaried labor 
RH3 Other labor UH3 Casual labor 
RH4 Agricultural self-employed UH4 Other households 

RH5 Other households     
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Table A.2 - Industries and sectors in the SAM for India, 2002-03 
Sector  Industry
1  Agriculture and allied 1 Food crops 
 2 Cash crops 
 3 Plantation crops 
 4 Other crops 
 5 Animal husbandry 
 6 Forestry and logging 
 7 Fishing 
2  Mining and quarrying 8 Coal and lignite 
 9 Crude petroleum, natural gas 
 10 Iron ore 
 11 Other minerals 
3  Light manufacturing 12 Food products 
 13 Beverages, tobacco, etc. 
 14 Cotton textiles 
 15 Wool, silk and synthetic textile 
 16 Jute, hemp, mesta textiles 
 17 Textile products including wearing apparel 
 18 Wood, furniture, etc. 
 19 Paper and printing, etc. 
 20 Leather and leather products 
4  Heavy manufacturing 21 Rubber, petroleum, plastic, coal 
 22 Chemicals, etc. 
 23 Non-metallic mineral products 
 24 Metals 

 25
Metal products except machinery and transport 
equipment

 
26 Tractors, agricultural implements, industrial machinery, 

other machinery 
 27 Electrical, electronic machinery and appliances 
 28 Transport equipment 
 29 Miscellaneous manufacturing industries 
5  Construction 30 Construction 
6  Electricity, gas, water supply 31 Electricity 
 32 Gas and water supply 
7  Transport, storage and comm. 33 Railway transport services 
 34 Other transport services 
 35 Storage and warehousing 
 36 Communication 
8  Trade, hotels and restaurants 37 Trade 
 38 Hotels and restaurants 
9 Finance, insurance, real estate 39 Banking 
 40 Insurance 
 41 Ownership of dwellings 
10 Community, social and 42 Education and research 

personal services 43 Medical and health 
 44 Other services 
 45 Public administration 
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Table A.3 - Sector wage-bill shares by educational level 
Sector/Educational level Low Medium High 
Agriculture and fishing 0.84 0.11 0.05 
Mining and quarrying 0.68 0.23 0.09 
Light manufacturing 0.69 0.21 0.10 
Heavy manufacturing 0.40 0.33 0.27 
Construction 0.80 0.12 0.08 
Electricity, gas and water supply 0.33 0.42 0.25 
Transport, storage and communication 0.53 0.31 0.15 
Trade, hotels and restaurants 0.51 0.29 0.20 
Finance, insurance and real estate 0.09 0.20 0.71 
Community, social, personal services 0.24 0.32 0.43 

Source: Appendix VI in Pradhan et al. (2006), and author’s calculations. 
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Table A.4 - Distribution of wage income for each household type 
Sector Education level RH1 RH2 RH3 RH4 RH5 UH1 UH2 UH3 UH4

1 Low 0.02 0.89 0.05 0.76 0.06 0.02 0.00 0.11 0.10
 Medium 0.00 0.04 0.00 0.15 0.02 0.01 0.00 0.01 0.07
 High 0.00 0.01 0.00 0.08 0.01 0.01 0.00 0.00 0.04
     

2 Low 0.00 0.00 0.05 0.00 0.01 0.00 0.01 0.02 0.02
 Medium 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02
 High 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
     

3 Low 0.17 0.01 0.09 0.00 0.01 0.07 0.03 0.10 0.02
 Medium 0.03 0.00 0.02 0.00 0.01 0.02 0.02 0.02 0.00
 High 0.01 0.00 0.00 0.00 0.01 0.02 0.02 0.00 0.00
     

4 Low 0.05 0.00 0.09 0.00 0.02 0.02 0.03 0.06 0.02
 Medium 0.01 0.00 0.02 0.00 0.01 0.03 0.07 0.03 0.02
 High 0.00 0.00 0.00 0.00 0.01 0.02 0.05 0.00 0.02
     

5 Low 0.05 0.01 0.29 0.00 0.00 0.02 0.00 0.29 0.01
 Medium 0.01 0.00 0.02 0.00 0.00 0.01 0.00 0.05 0.00
 High 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02
     

6 Low 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.01 0.01
 Medium 0.00 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.00
 High 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.01
     

7 Low 0.10 0.01 0.11 0.00 0.04 0.08 0.04 0.10 0.02
 Medium 0.02 0.00 0.02 0.00 0.02 0.03 0.05 0.02 0.02
 High 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.00 0.01
     

8 Low 0.26 0.00 0.04 0.00 0.02 0.17 0.02 0.08 0.02
 Medium 0.06 0.00 0.00 0.00 0.01 0.12 0.02 0.01 0.02
 High 0.02 0.00 0.00 0.00 0.00 0.10 0.01 0.00 0.02
     

9 Low 0.01 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.02
 Medium 0.01 0.00 0.00 0.00 0.01 0.02 0.02 0.01 0.02
 High 0.01 0.00 0.00 0.00 0.02 0.07 0.07 0.00 0.02
     

10 Low 0.09 0.01 0.10 0.00 0.09 0.03 0.05 0.05 0.07
 Medium 0.05 0.01 0.04 0.00 0.30 0.03 0.15 0.01 0.12
 High 0.03 0.00 0.01 0.00 0.24 0.07 0.23 0.00 0.25

Total  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sources: NSS consumer expenditure survey 1999-2000 for the population distribution, Appendix VI in 
Pradhan et al. (2006) for earnings, and author’s calculations. 



 

Chapter 3 

Education and household inequality change: a 

decomposition analysis for India* 

3.1 Introduction 

Inequality is rising in many developing countries, but the determinants of changes in 

inequality are not well understood. There is abundant evidence from existing studies that 

education is a key aspect of earnings inequality dynamics in developed and developing 

countries (for example, Zhu and Trefler, 2005; Goldberg and Pavcnik, 2007). Due to skill-

biased technical change and international trade demand for high-skilled labor is growing 

faster than supply, raising the returns to education.  

But do rising returns to education also translate into higher household inequality? 

Households are more relevant from a welfare perspective than individuals: resources are, at 

least to some extent, shared among household members. As such, household inequality 

measures are more representative of a country’s inequality situation and an important 

characteristic of the development process.10 Household income or expenditure inequality 

differs from individual earnings inequality in level as well as changes. For developing 

countries one may think of two main reasons why education is related differently to 

household inequality than to earnings inequality. 

First and foremost, besides earnings from employment, households have income from 

other sources. This is especially important in developing countries where about 60 per cent 

of workers are self-employed (ILO and WTO, 2009). These workers are not usually 

included in analyses of earnings inequality, so relatively little is known about their returns 

to education. Rising wage-returns to education tell us little about household inequality if a 

large part of household income is earned outside wage employment. 

Second, education has indirect effects on income, for example through labor supply, 

occupational choices, and fertility decisions (Ram, 1989). These factors could leave the 

individual earnings distribution unaffected, but they matter for household inequality. For 

example, if higher education increases labor force participation of women, this will 

                                                 
* This chapter is based on Pieters (2011). 
10 For a discussion, see Atkinson and Bourguignon (2000: 34). 
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increase income of households with highly educated women. If these are relatively affluent 

households, household inequality will rise with educational expansion even if the earnings 

distribution is unchanged. A positive effect of education on an individual’s earnings is thus 

only part of the effect on the household’s well-being. 

Compared to the many detailed studies on earnings, much less attention has been paid 

to changes in household inequality. Existing cross-country empirical evidence shows a 

weak relationship between education and household inequality (Ram, 1989; De Gregorio 

and Lee, 2002), which is not surprising given the multitude of factors that play a role. This 

chapter focuses on the increase in household expenditure inequality in India between 1993-

1994 and 2004-2005. India has experienced rapid growth since the economic reforms of 

the early 1990s and various analyses of the earnings distribution show that rising returns to 

education are the main cause for increased earnings inequality (for example, Kijima, 

2006). India is an important case to study inequality beyond the distribution of earnings, 

since almost half of all households depend primarily on income from self-employment. 

Moreover, India has one of the most unequal education distributions in the world. Given 

the widespread attention to inequality of earnings due to education so far, it is important to 

ask how and how much education has actually contributed to household inequality. The 

main questions are whether rising wage returns to education have translated into higher 

household inequality, and how changes in educational attainment have affected inequality 

directly and through fertility changes. 

To answer these questions, the increase in household inequality in India is decomposed 

using household survey data and a regression-based method developed by Bourguignon et 

al. (2008). With this method it is possible to distinguish different channels through which 

education and other household or individual characteristics are related to household 

inequality. Like the standard Oaxaca-Blinder decomposition, it separates the distributional 

effect of changes in characteristics themselves versus changes in the returns to these 

characteristics. Rather than explaining differences in means between two distributions, 

however, the Bourguignon-method decomposed changes in the entire distribution. In 

contrast to other methods that compare full distributions (Juhn et al., 1993; DiNardo et al., 

1996; Machado and Mata, 2005), this method focuses explicitly on the household income 

distribution, incorporating changes in, for example, household composition. As such, direct 

and indirect effects of education can be measured.  

Our results show that declining returns to household head’s education had an 

equalizing effect in both rural and urban India. While returns to education among urban 
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employees did rise, they declined in rural India and among urban self-employed household 

heads, reducing overall inequality. Changes in educational attainment had a strong 

inequality-increasing effect in rural India, due to the persistence of illiteracy. In addition, 

the indirect effect of education through fertility further increased rural inequality, because 

the increase in women’s education and resulting decline in number of children was smaller 

in initially poorer households. The main conclusions are therefore that rising wage-returns 

to education of household heads have not translated into higher household inequality and 

that uneven increases in educational attainment levels contributed directly and indirectly to 

higher rural inequality. These new insights into the education-inequality relationship in 

India confirm the relevance of this type of analysis as a complement to research on 

individual earnings. 

After describing inequality and other key characteristics of India in section 3.2, the 

decomposition method is discussed in section 3.3. Section 3.4 summarizes estimation 

results that are part of the decomposition analysis, and in section 3.5 the final 

decomposition results are discussed. Section 3.6 concludes.  

 

3.2 Inequality in India 

Data on household income is not available in India, so Indian inequality measures are 

based on consumption expenditure data, collected through nationally representative 

surveys by the National Sample Survey Organization (NSSO). In a recent paper, Datt and 

Ravallion (2009: Table 2) show that consumption inequality in India increased 

significantly after major reforms started in 1991: the trend changed from negative to 

positive in rural India and from zero to positive in urban India. The present study is based 

on survey data for 1993-1994 and 2004-2005.11  

Table 1 shows the Gini coefficient and Theil index for inequality in monthly per capita 

expenditure12 (henceforth MPCE) in these years: both measures show an increase in rural 

and urban inequality. Dhongde (2007) shows that, although growth reduced poverty in the 

1980s and especially after the reforms in the 1990s, the increase in inequality in the post-

reform period adversely affected the poor. 

                                                 
11 Henceforth 1993 and 2004. These ‘thick’ survey rounds use the same reference period, whereas the survey 
in 1999-2000 used mixed reference periods. It is by now well-established that this affected measures of 
poverty and inequality, so the 1999-2000 measures are not comparable (see Deaton and Drèze, 2002). 
12 In constant prices and spatially deflated, based on the price indexes by Deaton (2003) for 1987-1999 and 
the official Consumer Price Index for Agricultural Labor and Consumer Price Index for Industrial Workers 
for 1999-2004. Deaton’s indexes are more carefully calculated than the official national price indexes, but are 
only available at the state level until 1999. 
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Table 1 - Inequality of Monthly per Capita Expenditure 
Rural   Urban 

Year Gini Theil   Gini Theil 

1993 29.4 18.0  35.4 24.8 
2004 30.7 20.8   37.4 28.1 
Note: Figures based on 17 major states plus urban Delhi. Source: NSSO 
Consumer Expenditure survey 

 

As opposed to household inequality, the distribution of earnings in India has been 

studied extensively. Chamarbagwala (2006) finds that during 1983-1999, relative demand 

shifted to more high-skilled workers especially in the service sector, causing a considerable 

increase in the wage gap between high- and low-educated workers. Dutta (2006) also finds 

evidence for a widening wage gap between graduate and primary education (for regular 

salaried employees), contributing to the rise in wage inequality in the 1990s. Kijima (2006) 

considers changes in both the returns to education and in educational attainment of male 

urban fulltime workers. She finds that during 1993-1999, earnings inequality increased due 

to rising returns to higher education caused by within-industry demand shifts. There seems 

to be no doubt that the wage gap between low- and high- skilled employees in India has 

grown, in line with the experience of many other countries. Due to data limitations, 

however, analyses of the earnings distribution include only wage workers, while about 40 

per cent of the urban labor force and 55 per cent of the rural labor force is self-employed.13 

Apart from Kijima (2006), not much attention is paid to the distributive effect of 

changing educational endowments in India. With over 30 per cent of the adult population 

illiterate, India has a very unequal distribution of education and much scope for 

improvement. According to Kochhar et al. (2006) and Mazumdar and Sarkar (2008) 

government policies have been biased towards higher education, devoting insufficient 

resources to improving and expanding lower education. The government of India realizes 

that investment in higher education is necessary to enable further growth, while expanding 

basic education is necessary to reduce inequality (Government of India, 2008). From a 

policy perspective, therefore, it is also important to know to what extent educational 

endowment changes affect household inequality. The distribution of education in 1993 and 

2004 is summarized in table 2. Educational attainment is substantially higher in urban than 

in rural India and higher for males than for females. During this period schooling levels 

have increased, though the share of illiterate adults remains high.  

                                                 
13 Based on a survey of street vendors in Delhi in 1995, Dasgupta (2003) shows there is no relationship 
between earnings and education among these self-employed workers. 
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Table 2 - Educational attainment in India, percentage distribution 
  Rural  Urban 

Education level  

Male Female  Male  Female 

1993 2004  1993 2004  1993 2004   1993 2004 

Illiterate 45.85 35.03 75.54 63.82  17.91 13.25  40.10 31.03
Below primary 14.68 9.62 7.91 6.53  10.86 6.22  9.93 6.69 
Primary 12.46 15.27 7.16 10.85  12.49 12.54  11.85 11.87
Middle 12.32 18.62 5.23 10.08  15.91 19.45  12.23 15.91
Secondary 11.66 16.93 3.55 7.29  26.73 29.53  16.60 21.52
Graduate or 
above 3.04 4.52 0.61 1.45  16.10 19.02  9.28 12.99
Total 100 100  100 100  100 100   100 100 

Note: Figures are based on all individuals of age 20 and higher. Source: NSSO Consumer Expenditure survey 
 

Table 3 - Average number of children per household, by female education level 

Average education 
level females 

Rural   Urban 

1993 2004  1993 2004 

Illiterate 2.04 2.03  2.06 1.88 
Below primary 2.17 2.02  1.92 1.91 
Primary 1.99 1.80  1.81 1.62 
Middle 1.79 1.64  1.66 1.46 
Secondary 1.60 1.45  1.42 1.28 
Graduate and above 1.23 1.09  1.17 0.94 

Total 1.96 1.88  1.62 1.43 
Note: Children are household members of age 15 or younger. Educational level is the average of 
all adult females in the household. The total average includes households with no adult females. 
Source: NSSO Consumer Expenditure survey. 

 

As suggested by Ram (1989), the increased schooling of women may lead to a 

reduction in fertility. Education of women is generally negatively related to fertility, 

because desired family size declines and the ability to achieve the planned number of 

children improves with education. Between 1981 and 1991, women’s education and child 

mortality were the most important factors explaining fertility differences across Indian 

states and over time (Drèze and Murthi, 2001). Since household expenditure is measured 

on a per capita basis and children typically do not generate income for the household, 

fewer children are associated with higher per capita expenditure. Changes in the average 

level and distribution of education among women could therefore affect household 

inequality indirectly through changes in fertility.  

The NSSO data show that during 1993-2004 there was a decline in the average number 

of children per household, especially in urban India (table 3). In both years, beyond the 
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level ‘Below primary’, higher educational attainment of women is indeed associated with a 

lower number of children.  

The following decomposition analysis will quantify how changes in returns to 

education, in educational attainment, and education-induced changes in fertility have 

contributed to household expenditure inequality in rural and urban India. 

 

3.3 Method and application 

After discussing the decomposition framework and some India-specific considerations 

in section 3.3.1, the empirical strategy is explained in more detail in section 3.3.2. 

 

3.3.1 Decomposing changes in household inequality 

Bourguignon et al. (2005) and Bourguignon et al. (2008) develop a microeconometric 

decomposition of changes in the household income distribution that is designed to analyze 

household income inequality. The method is a generalization of the decomposition 

developed by Oaxaca (1973) and Blinder (1973), who separate inequality of mean income 

between groups into differences in characteristics, differences in returns to characteristics, 

and differences in unobserved factors. Using micro-economic data, the decomposition can 

be applied to the entire distribution of income, rather than their means. As opposed to 

decomposition methods of DiNardo et al. (1996) and Juhn et al. (1993), the level of 

analysis in the Bourguignon-method is the household rather than the individual, while 

individuals’ characteristics are accounted for.  

To decompose changes in inequality into endowment effects (the effect of changes in 

the distribution of household characteristics) and price effects (the effect of changes in the 

returns to these characteristics), distributional counterfactuals are constructed. Let )(yf t  

be the distribution of MPCE in year t. X is a vector of household characteristics and 

)(Xt  is the joint distribution of all elements of X in year t. Denoting )( Xyg t , the 

distribution of income conditional on X, the marginal distribution of MPCE in year t can be 

expressed as: 

 dXXXygyf ttt )()()(  .    (1) 

The change in the distribution of MPCE between two years is thus a function of the change 

in )( Xyg  (price effects) and the change in )(X  (endowment effects). 
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The empirical equations are explained below, but for now note that expenditure of 

household h in year t, yht, is a function of the vector Xht of household characteristics. 

Further, yht depends on the vector βt of parameters reflecting the returns to those 

characteristics, on the vector εht of unobservable characteristics, the vector γt of parameters 

reflecting educational attainment, and vector θt of parameters reflecting fertility choices. 

),,,,( tthtththt XFy  .    (2) 

A change in household income, due to a change in one or some of the components of Eqn. 

2, leads to a change in the distribution of income )(yf t . The impact of each component 

can be simulated by replacing it by its counterpart of another year, say from year t=0 to 

t=1. For example, the vector β0 can be replaced by β1 while keeping everything else 

constant. This gives: 

),,,,()( 0001010  hhh XFy  .    (3) 

The contribution of the change in β to the total change in the income distribution (the so-

called price effect) is then simply 

)()( 010 yfyf 
 .     (4) 

The same analogy applies to the other components of Eqn. 2. Since the entire distribution 

is simulated, the difference can be evaluated based on any measure of inequality. 

Although the decomposition compares separate cross-sections, rather than following 

households within a panel dataset, the data requirements for this method are high. Ideally, 

one has individual earnings data and characteristics such as age and education, as well as 

household level non-earnings income and characteristics such as household size and 

composition. For India, there is no dataset combining individual level earnings and 

employment details with household level income.14 Due to these data restrictions, 

inequality and poverty analyses for India are always based on the consumer expenditure 

survey. This survey offers a reliable measure of welfare (Monthly Per Capita Expenditure: 

MPCE), but no individual employment and earnings details.15 Fortunately, the consumer 

expenditure survey does report individuals’ level of educational attainment, age, and 

gender, and principal employment status, industry, and occupation of the household head. 
                                                 
14 The National Sample Survey on employment and unemployment (the usual source of earnings data in 
India) does not record earnings for self-employed workers or total household income. 
15 Until 1993-94 the employment and the consumer expenditure survey were collected from the same sample 
of households. For more recent years, the surveys are taken from two separate samples. Per capita 
expenditure is now recorded in the employment survey based on a limited list of items: the resulting 
expenditure measure in 2004-05 is not comparable to the 1993-94 measure or to the consumer expenditure 
survey in 2004-05. The employment survey can therefore not be used for analyses of expenditure inequality 
dynamics.  
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A consequence of using the consumer expenditure survey is that individual earnings 

cannot be estimated. We therefore measure the ‘returns to education’ by the coefficients of 

education level dummies in a regression of per capita expenditure. For heads of 

households, who are mostly male and in the labor force, and for whom we control for 

employment status, industry, and occupation, this estimate will closely reflect the labor 

market returns to education. For other household members the estimates also measure the 

effect of education on, for example, labor force participation and hours worked. For 

completeness, the education level of the spouse and other household members is separately 

controlled for in the analysis, but the discussion is focused on the household head. 

 

3.3.2 Empirical strategy 

All data are obtained from the NSSO Consumer Expenditure surveys of 1993-94 and 

2004-05, and are in 1993-94 constant prices and spatially deflated. To measure the price 

and endowment effects on the distribution of MPCE, parameters β, γ, and θ, and the 

residuals ε need to be estimated. This section gives the three empirical equations and 

describes in more detail how the price and endowment effects of education are obtained. 

First of all, MPCE is regressed on household characteristics, separately for rural and 

urban households:  

htththt XMPCE  )ln( ,    (5) 

where the vector Xht is specified in Appendix table A.1. The OLS estimation results are 

available in Appendix table A.2. The estimated coefficients in β are used to calculate price 

effects. 

Second, the educational attainment level is estimated by an ordered probit model, with 

six different levels of education: (1) Illiterate; (2) Literate below primary school; (3) 

Primary school; (4) Middle school; (5) Secondary or higher secondary education; and (6) 

Graduate and above. Educational attainment xE is estimated separately for the head, the 

spouse, and other members, and separately for rural and urban areas: 

     t
EF

ittkt
EF

ittk
E
it XFXFkx  


  ,1,Pr ,   (6) 

where i is the individual, k (=1,…,6) is the highest education level completed, and F is the 

standard normal cumulative distribution function. The cut-off values αkt are estimated 

along with the regression parameters γt. The vector Xit
−EF includes gender, age (in linear 

splines), social group, religion, and state. Number of children is not included in this vector 

because education is itself an explanatory variable in the model for number of children. 
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The estimated cut-off values in α and coefficients in γ are used to simulate educational 

attainment and calculate the endowment effects of education. 

For the number of children, xF, an ordered probit model is estimated at the household 

level, separately for rural and urban areas: 

     t
F

httmt
F

httm
F
ht XFXFmx  


  ,1,Pr ,    (7) 

Where the number of children m=1,…,12 and F is again the standard normal cumulative 

distribution function. The vector Xht
−F includes gender and age of the head, number of 

adult females, average age of adult females in linear splines, average education of adult 

females, social group, religion, and state. Since the data do not allow us to identify which 

children belong to which mother, age and education are averaged over all adult females (20 

years or older) in the household. The estimated cut-off values in α and coefficients in θ are 

used to simulate changes in the number of children in order to calculate the indirect 

endowment effect of women’s education. 

Next, to obtain the price effect of education, a counterfactual distribution is constructed 

using 1993-94 as the base year t=0, and 2004-05 as year t=1. For each year, the vector of 

coefficients ̂  in Eqn. 5 is estimated, and residuals are stored in ̂ . Next, in the base-year 

vector 0̂ , the coefficients for all education dummies are replaced by their counterparts 

from the end-year vector 1̂ . The resulting vector is sim̂ . Finally, the value of MPCE is 

simulated for each household using base-year characteristics and unobservables: 

00, ˆˆ)ln( hsimhsimh XMPCE   . The distribution of simulated MPCE is the so-called 

counterfactual distribution. The difference between the base-year distribution and the 

counterfactual distribution is the contribution of the price effect of education. The price 

effects of other variables are calculated as well, in order to assess the relative importance 

of education. 

To find the endowment effect of education on the expenditure distribution, a 

counterfactual distribution is obtained by changing educational attainment in Xht in Eqn. 5. 

The educational attainment of individuals in the base-year sample is ‘updated’ by 

simulation, based on the distribution of education conditional on individual characteristics. 

First, after estimating Eqn. 6, the base-year vector of characteristics Xi0
−EF is multiplied by 

the end-year coefficient vector 1̂ . Combined with the end-year cut-off values 1,ˆ k , a 

simulated level of education is obtained for each individual. The simulated level of 

educational attainment replaces the original value in the base-year vector of characteristics 
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Xh0, which becomes Xh,sim. A simulated value of MPCE for each household is obtained 

using base-year returns to characteristics and unobservables: 

00., ˆˆ)ln( hsimhsimh XMPCE   .  

Finally, to include the indirect effect of education through fertility changes, the number 

of children is also updated for each household, based on estimation of Eqn. 7. First, the 

simulated level of educational attainment is used to replace the original values in Xh0
−F. 

The simulation vector of characteristics Xh,sim
−F is used to obtain a simulated number of 

children, with the base-year coefficients 0̂  and cut-off values 0,ˆ m . Then, both simulated 

education and simulated number of children replace their original values in the base-year 

vector of characteristics Xh0 in Eqn. 5, and again a simulated value of MPCE is found for 

each household, using 00,, ˆˆ)ln( hsimhsimh XMPCE   .  

 

3.4 Estimation results 

Before turning to the decomposition results in section 3.5, the estimation results of the 

three empirical equations are presented. For the consumption equation, the discussion is 

focused on the returns to education of the household head, in section 3.4.1. Then the results 

for education level and fertility estimation are briefly described in section 3.4.2.  

 

3.4.1 Returns to education 

Returns to education of the household head are estimated in the regression of 

household per capita expenditure, as described in section 3.3.  

 

Figure 1 - Returns to education of household head 
(a) Rural      (b) Urban 

 
Source: NSSO Consumer Expenditure survey and author’s calculations. 
 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

1 2 3 4 5 6

1993 2004

0.00

0.10

0.20

0.30

0.40

0.50

0.60

1 2 3 4 5 6

1993 2004



Education and household inequality change: a decomposition analysis for India 

 
47

Figure 1 plots the coefficient estimates for five education level dummies (illiterate is the 

reference category) in rural and urban India in 1993 and 2004. Both rural and urban returns 

to education declined during this period: differences in expenditure between households 

with high- and low-educated heads narrowed. As opposed to existing evidence that returns 

to education have increased for employees, our estimation results suggest they have not 

increased among all rural or urban heads of households. This is a first indication that 

returns to education of household heads have not contributed to greater household 

inequality. 

 

3.4.2 Education and fertility 

The models for education and fertility in this analysis are used to obtain information on 

their conditional distributions, to be able to simulate endowment changes. Because 

education and number of children are explanatory variables in the MPCE equation, 

consumption expenditure itself is not included as explanatory variable in either the 

education or the fertility model. For this reason, these models cannot be regarded as proper 

economic models (see Bourguignon et al. (2005) for more discussion). Nevertheless, a 

short discussion of the estimation results is appropriate.  

In total, 12 ordered probit models of educational attainment are estimated: one for each 

year for rural and urban India, and for the head, spouse, and other household members 

separately. The results for household head and spouse are summarized in the Appendix, 

tables A.3 and A.4. All results show that females have lower education than males, as do 

individuals belonging to a backward social group (scheduled caste or tribe), though the 

disadvantage of scheduled caste members declined between 1993 and 2004. Also, Muslims 

have on average lower education than Hindus, while Christians and other non-Hindus have 

significantly higher education levels.  

The results for number of children are summarized in the Appendix table A.5. These 

show that higher education of women is associated with fewer children in the household. 

At higher levels of education the negative relationship is stronger. This could indicate that 

as female education levels rise, average fertility rates will fall more at higher levels of 

education, which could increase inequality.  

 

3.5 Decomposition results 

In the decomposition analysis the price effects of all characteristics and the endowment 

effect of education (with and without the indirect effect through changes in the number of 
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children) are simulated. An important note here is that the total change in the distribution 

cannot be decomposed additively into the changes of the components in Eqn. 2. Still, the 

size and direction of the price and endowment effects can be compared to one another and 

to the total change in inequality, in order to determine the relative importance of each.  

Another issue is that the results depend on which year is chosen as base-year. The base-

year determines, for example, at which distribution of characteristics (Xh) the price effect 

(the change in β) is evaluated. For the price effect, 

)()()()( 011010 yfyfyfyf    ,    (8) 

which applies to all components. In other words, the contribution to inequality made by 

one specific component is sensitive to the order in which the components are analyzed, 

which is a problem of path dependency. We therefore report results for two decomposition 

paths and their average.16 The first path uses 1993 as base-year, measuring the contribution 

of each component when it is first in the decomposition path. The second path uses 2004 as 

base-year, measuring the contribution of each component when it is last in the 

decomposition path. The distributions are summarized using the Gini coefficient, but the 

log deviation and Theil index give very similar results. 

The first three rows in table 4 show expenditure inequality in 1993 and 2004 and its 

absolute change. The remaining rows show the difference in inequality between 

counterfactual and base-year distribution.  

All price effects combined (“Total”) account for almost one third of the total increase 

in rural inequality and more than half of the increase in urban inequality. However, the 

price effect of education of the household head is negative. That is, changing returns to 

household heads’ education contributed to a decline of household inequality in both rural 

and urban India, a result that is further discussed below. The total of all price effects is 

positive due to price effects of other characteristics, notably location (state) of the 

household in rural India, and education of the spouse in urban India. 

 

 

 

                                                 
16 Devicienti (2010) shows that each component’s Shapley-value can be calculated as the average of its 
contribution to inequality across all possible decomposition paths. However, since we look at educational 
attainment of the household head, spouse, and other members separately, as well as the indirect fertility 
effect, the number of different possible decomposition paths is large, and calculating the Shapley-value 
would be a cumbersome exercise. Results are therefore reported for the two “extreme” decompositions paths 
and their average. 



Education and household inequality change: a decomposition analysis for India 

 
49

Table 4 - Decomposition of inequality change 1993-2004 
  Rural Urban 

  Path 1 Path 2 Average Path 1 Path 2 Average 

Gini 1993 29.4 29.4 29.4 35.4 35.4 35.4 
Gini 2004 30.7 30.7 30.7 37.4 37.4 37.4 
Total change 1.3 1.3 1.3 2.0 2.0 2.0 
Price effects       
Total 0.4 0.4 0.4 0.8 1.4 1.1 
Age 0.1 0.1 0.1 -0.1 0.1 0.0 
Education all  -0.3 -0.4 -0.4 0.4 0.7 0.5 
  __head -0.3 -0.4 -0.4 -0.5 -0.5 -0.5 
  __spouse 0.0 0.1 0.0 0.8 1.0 0.9 
  __others 0.0 0.0 0.0 0.0 0.1 0.1 
Children 0.0 0.0 0.0 -0.1 -0.1 -0.1 
Household size 0.0 0.0 0.0 -0.1 -0.1 -0.1 
Social group 0.1 0.1 0.1 0.1 0.1 0.1 
Religion 0.0 0.1 0.1 0.0 0.0 0.0 
Status 0.2 0.2 0.2 0.1 0.2 0.2 
Occupation 0.2 0.2 0.2 0.1 0.1 0.1 
Industry -0.2 -0.3 -0.2 0.2 0.2 0.2 
State 0.3 0.4 0.4 -0.3 -0.1 -0.2 
Endowment effects      
Education all 0.2 0.4 0.3 -0.3 0.4 0.1 
  __ head 0.1 0.1 0.1 -0.3 0.0 -0.1 
  __ spouse 0.2 0.2 0.2 0.1 0.4 0.3 
  __ others 0.1 0.0 0.0 0.0 0.0 0.0 
Educ. all + children 0.5 0.4 0.4 -0.3 0.1 -0.1 

Note: 1993 is base-year in Path 1, 2004 is base-year in Path 2. Source: Author’s calculations based on NSSO 
Consumer Expenditure survey. 
 

The endowment effect of education (“Education all”) is positive in both rural and urban 

India, which means changes in education levels account for an increase in inequality.17 The 

effect on urban inequality is small, but for rural inequality it is almost as large as all price 

effects combined. To better understand the endowment effect, a mobility matrix is 

constructed comparing base-year and simulated education levels. The simulation shows the 

education level a person from the 1993-sample would have if he or she were in the 2004-

sample (or the other way around, depending on the choice of base-year), given his or her 

age, gender, social group, religion, and location. An example is given below in table 5 for 

the education of spouses in rural India. As this matrix shows, most progress in terms of 

educational attainment is made by individuals who are literate and completed up to middle 

school (levels 2, 3, and 4). This pattern appears in all simulations; for rural and urban 

heads, spouses, and other members.  

                                                 
17 The urban results are quite different between the two decomposition paths: this is due to differences in 
prices at which the endowment changes are evaluated, and differences in the distribution of other household 
characteristics. 
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Table 5 - Simulated education mobility matrix, spouses in rural India 
Simulated level 2004 1 2 3 4 5 6 

 
Total 

Education 1993 
1 – Illiterate 86.3 8.5 5.1 0 0 0 100 
2 – Below primary 0.1 6.1 79.9 13.9 0 0 100 
3 – Primary 0 0 15.5 79.9 4.6 0 100 
4 – Middle 0 0 0 30.4 69.6 0 100 
5 – Secondary 0 0 0 0 76.0 24.0 100 
6 – Graduate and higher 0 0 0 0 0 100 100 

Source: NSSO Consumer Expenditure survey and author’s calculations. 
 

On average, relatively little progress is made by the group of illiterates, which explains 

why the direct endowment effect of education was inequality-increasing. The distributional 

impact shows up most clearly in rural India and for spouses, as the share of illiterates is 

largest in rural India and among women. These results illustrate the scope for improvement 

in the distribution of education and household expenditure, by focusing more on expanding 

schooling for the lowest class. 

Finally, the effect of changes in the number of children (due to changes in women’s 

education) is added to the direct endowment effect of education, which is shown in the 

bottom row of table 4 (“Educ. all + children”). The indirect effect increases rural inequality 

further, but is equalizing in urban India. Among rural households, those with higher initial 

expenditure level have a higher increase in the average female education level. 

Consequently, the decline in the number of children is larger for initially richer 

households, which is why inequality rises. In urban India, average female education 

increases most in the bottom half of the initial expenditure distribution. Among urban 

households, therefore, the number of children declines more in households with lower 

initial expenditure, reducing inequality.  

All in all, the price effect of education is equalizing in rural India, while the 

endowment effect of education accounts for a large part of the increase in inequality. 

Changing educational attainment has a direct and indirect effect on rural inequality, by 

‘leaving behind’ the illiterates, who then also have smaller reductions in fertility. The price 

effect of education contributes to higher inequality in urban India, due to education of 

spouses, while the endowment effect is close to zero. Given the existing evidence for 

increasing returns to education among employees, the equalizing price effect of household 

head’s education in both rural and urban India warrants further discussion. 

 



Education and household inequality change: a decomposition analysis for India 

 
51

3.5.1 Returns to education: employees versus self-employed household heads 

Although several studies have shown that earnings inequality increased in the 1990s 

due to rising returns to education, our results suggest that with respect to household 

consumption expenditure, differences attributable to household heads’ education have 

actually narrowed. As discussed in the introduction, this may reflect the relationship 

between education and other sources of income. In particular, 40 tot 50 per cent of the 

household heads is self-employed, but little is known about their returns to education, 

because no income or earnings data are available for this group.  

To test whether self-employment income drives our results, the decomposition analysis 

has been repeated separately for “employee” and “non-employee” households. For urban 

employee households (head is a regular or casual employee) the price effect of the head’s 

education is indeed positive, so rising returns to education have increased inequality 

among these household. However, the effect is strongly negative for the non-employee 

households (head is self-employed or other), among which inequality associated with the 

head’s education level declined. Since this decline is relatively large, the overall price 

effect of the head’s education is equalizing in urban India.  

In rural India the price effect is negative for both employee and non-employee 

households. Regarding previous earnings studies, Kijima (2006) analyses only male urban 

fulltime workers, and studies that include both rural and urban workers do not estimate the 

returns to education for each group separately (Chamarbagwala, 2006; Dutta, 2006). Since 

their samples are dominated by male urban workers, these are likely to drive the results, 

and it is unclear how wage-returns to education changed among rural workers. Our results 

suggest that the returns to education have increased neither for employees nor for self-

employed workers in rural India. 

 

3.6 Summary and conclusions 

From the large body of research on earnings inequality we know that rising returns to 

education have led to higher earnings inequality in many countries, including developing 

countries. For household inequality, however, the role of education is less clear. In this 

chapter we examine the relationship between education and household inequality dynamics 

in India over the period 1993-2004. A microeconometric decomposition of inequality 

changes shows the distributive effects of changes in returns to education, changes in 

educational attainment, and the indirect effect of the latter through fertility.  
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The decomposition results indicate that changes in the returns to education of 

household heads reduced rural and urban household expenditure inequality. This finding is 

important given that previous research has shown that the main cause for higher earnings 

inequality after 1993 is an increase in the returns to education (Chamarbagwala, 2006; 

Dutta, 2006; Kijima, 2006). We find that our results are different because we include self-

employed household heads in our sample: the returns to education of the head only 

increase inequality among urban employee-headed-households, while they decline for non-

employee-headed urban households and rural households. Taking into account non-

employees thus appears to be crucial when studying the link between education and 

household inequality change. 

Contrary to the household head, the returns to spouse’s education increased urban 

inequality. Since the data we use contain no employment or earnings details for spouses, 

and their labor force participation rate is rather low, it is hard to interpret this finding at 

present. More research is needed to understand the role of women’s returns to education in 

household inequality dynamics.  

The final main result is that changes in educational attainment increased rural 

inequality. Other studies have found that a distribution-neutral increase in average 

educational attainment can increase inequality (see Bourguignon et al., 2005) due to the 

convex relationship between education and earnings. The present study of India shows a 

more alarming picture, namely, that rising educational attainment increased household 

inequality because the inequality of education itself increased. The simulation results 

indicate that educational attainment is only slowly improving for the large group of 

illiterate adults, and much faster for literates with some education. This also increases 

inequality indirectly, through fertility reductions. The impact on urban inequality is almost 

zero, because the share of illiterate adults is lower in urban India. Still, urban educational 

expansion is unequal as well, and there is much scope for improvement in rural and urban 

India alike. To reduce household consumption inequality, and inequality of education 

itself, stimulating literacy is essential. 

In general, this study shows that household-level inequality analysis provides new 

insights in addition to the abundant existing results from the earnings literature. Research 

on individual earnings inequality, therefore, needs to be complemented by further analysis 

at the household level to gain deeper insight into the dynamics of education and inequality. 

Especially the returns to education outside wage-employment and the role of women’s 

education are important topics for further research. 
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Appendix 

 

Table A.1 - List of explanatory variables in MPCE regression equation 
Variable Description 

Age_head Age of household head 
Age_head_sq Squared age of household head 
Age_other Average age other members 
Age_other_sq Squared average age other members 
Female_head Indicator variable for female head of household 
Educh Indicator variables for education level of household head  
Educs Indicator variables for education level of spouse  
Educo Indicator variables for average education level other members  
Nchild Number of children (age 0-15) 
N16_19 Number of teenagers (age 16-19) 
Nmale20_65 Number of male adults 
Nfem20_65 Number of female adults 
N65 Number of elderly 
Social group Indicator variables for scheduled caste, scheduled tribe, or other* 
Religion Indicator variables for Hindu*, Muslim, Christian, or other religion 
Status 
 

Indicator variable for principal employment status: self-employed*, casual 
labor, salaried labor, or other. 

Occupation 
 

Indicator variable for principal occupation : professional, administrative, or 
other* 

Industry Indicator variable for  principal industry: ten industries 
State Indicator variable for State 
Subround Indicator variable for survey subround 

Note: * indicates reference category in MPCE regression equation. For education the reference category is 
illiterate. For industry the reference category is agriculture. Casual and salaried labor is one category in the 
rural sample. 
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Table A.2 - Household MPCE estimation results 
Dependent variable: 
ln(MPCE) 

Rural Urban 
     

 1993 2004   1993  2004  
Age_head 0.006*** 0.005*** 0.007*** 0.008*** 
 (0.001) (0.001) (0.002) (0.002) 
Age_head_sq -0.000*** -0.000*** -0.000*** -0.000** 
 (0.000) (0.000) (0.000) (0.000) 
Age_other 0.004*** 0.003*** -0.005*** 0.000 
 (0.001) (0.001) (0.001) (0.002) 
Age_other_sq -0.000*** -0.000*** 0.000*** 0.000 
 (0.000) (0.000) (0.000) (0.000) 
Female_head -0.082*** -0.076*** -0.144*** -0.159***
 (0.012) (0.014) (0.016) (0.022) 
Educh_2 0.091*** 0.053*** 0.085*** 0.061*** 
 (0.006) (0.008) (0.010) (0.017) 
Educh_3 0.116*** 0.091*** 0.125*** 0.075*** 
 (0.007) (0.007) (0.011) (0.013) 
Educh_4 0.160*** 0.139*** 0.173*** 0.149*** 
 (0.008) (0.007) (0.011) (0.013) 
Educh_5 0.254*** 0.187*** 0.311*** 0.257*** 
 (0.010) (0.009) (0.012) (0.015) 
Educh_6 0.369*** 0.321*** 0.490*** 0.434*** 
 (0.019) (0.020) (0.016) (0.021) 
Educs_0 0.165*** 0.165*** 0.240*** 0.304*** 
 (0.009) (0.012) (0.014) (0.019) 
Educs_2 0.051*** 0.059*** 0.045*** 0.045*** 
 (0.008) (0.009) (0.012) (0.017) 
Educs_3 0.060*** 0.048*** 0.035*** 0.056*** 
 (0.009) (0.009) (0.011) (0.013) 
Educs_4 0.106*** 0.091*** 0.063*** 0.097*** 
 (0.012) (0.009) (0.011) (0.015) 
Educs_5 0.157*** 0.176*** 0.172*** 0.219*** 
 (0.022) (0.015) (0.013) (0.016) 
Educs_6 0.319*** 0.396*** 0.325*** 0.465*** 
 (0.049) (0.038) (0.018) (0.023) 
Educo_0 0.139*** 0.157*** 0.145*** 0.211*** 
 (0.007) (0.008) (0.013) (0.018) 
Educo_2 0.051*** 0.032*** 0.017 0.077*** 
 (0.008) (0.011) (0.016) (0.024) 
Educo_3 0.084*** 0.057*** 0.044*** 0.054*** 
 (0.009) (0.010) (0.016) (0.020) 
Educo_4 0.139*** 0.090*** 0.077*** 0.080*** 
 (0.011) (0.010) (0.015) (0.020) 
Educo_5 0.171*** 0.162*** 0.121*** 0.146*** 
 (0.011) (0.011) (0.015) (0.019) 
Educo_6 0.245*** 0.252*** 0.187*** 0.237*** 
 (0.036) (0.021) (0.018) (0.023) 

Table continues on next page 
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Table A.2, continued 
 Rural Urban 
 1993 2004   1993  2004  
NChild -0.086*** -0.085***  -0.112*** -0.108*** 
N16_19 -0.016*** -0.022***  -0.057*** -0.061*** 
 (0.003) (0.004)  (0.005) (0.006) 
Nmale20_65 0.014*** 0.008**  -0.007 -0.009 
 (0.004) (0.004)  (0.005) (0.007) 
Nfemale20_65 -0.006 -0.004  -0.034*** -0.031*** 
 (0.004) (0.005)  (0.006) (0.008) 
N65 0.006 0.022***  -0.023** -0.031** 
 (0.007) (0.008)  (0.011) (0.013) 
SC -0.100*** -0.102***  -0.094*** -0.112*** 
 (0.005) (0.006)  (0.010) (0.011) 
ST (ref.=other social group) -0.139*** -0.165***  -0.090*** -0.095*** 
 (0.008) (0.008)  (0.017) (0.022) 
Islam -0.008 -0.008  -0.029*** -0.008 
 (0.007) (0.008)  (0.009) (0.012) 
Christian -0.049*** 0.063***  0.064*** 0.037* 
 (0.015) (0.018)  (0.018) (0.022) 
Other religion (ref.=Hindu) 0.050*** 0.060***  0.035** 0.146*** 
 (0.015) (0.018)  (0.016) (0.024) 
Labor (rural) -0.187*** -0.167***    
 (0.005) (0.005)    
Salaried labor (urban)    0.022*** 0.061*** 
    (0.008) (0.010) 
Casual labor (urban)    -0.202*** -0.191*** 
    (0.010) (0.013) 
Other status (ref.=self-emp.) -0.013 0.071***  0.015 -0.037 
 (0.011) (0.015)  (0.019) (0.033) 
Professional -0.044*** 0.032  0.073*** 0.091*** 
 (0.013) (0.021)  (0.012) (0.019) 
Administrative (ref.=other) 0.084*** 0.147***  0.217*** 0.219*** 
 (0.023) (0.023)  (0.014) (0.016) 
Constant 5.854*** 5.960***  5.747*** 5.703*** 
  (0.031) (0.037)  (0.046) (0.061) 
Observations 58787 59162  37293 33279 
R2 0.331 0.391 0.489 0.517
Note: Dependent variable is the log of household real monthly per capita expenditure. Estimation by OLS, 
standard errors in parentheses. Sig *** p<0.01, ** p<0.05, * p<0.1. All estimations include dummies for 
industry, state, and survey subround. Source: NSSO Consumer Expenditure survey. 
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Table A.3 - Results ordered probit estimation for education, household head 
  Rural, head  Urban, head 
Variable 1993 2004  1993 2004 
      
Female -0.881*** -0.912*** -0.737*** -0.903*** 
 (0.022) (0.025) (0.029) (0.045) 
Age1 -0.014*** 0.006 -0.011* 0.045*** 
 (0.004) (0.005) (0.006) (0.007) 
Age2 0.014*** -0.025*** 0.023*** -0.052*** 
 (0.006) (0.007) (0.008) (0.010) 
Age3 -0.031*** 0.008* -0.034*** 0.015** 
 (0.004) (0.004) (0.005) (0.007) 
Age4 0.014*** -0.013*** 0.008** -0.031*** 
 (0.003) (0.003) (0.007) (0.005) 
SC -0.614*** -0.515*** -0.868*** -0.694*** 
 (0.015) (0.016) (0.025) (0.027) 
ST -0.705*** -0.747*** -0.589*** -0.620*** 
 (0.020) (0.024) (0.049) (0.056) 
Islam -0.500*** -0.449*** -0.709*** -0.726*** 
 (0.020) (0.021) (0.023) (0.029) 
Christian 0.246*** 0.153*** 0.352*** 0.256*** 
 (0.037) (0.039) (0.042) (0.053) 
Other non-Hindu 0.102** 0.162*** 0.233*** 0.315*** 
 (0.044) (0.047) (0.041) (0.052) 
Cut-off values    
1 -0.583*** -0.856*** -1.186*** -0.865*** 
 (0.051) (0.067) (0.069) (0.074) 
2 -0.127** -0.547*** -0.777*** -0.576*** 
 (0.051) (0.067) (0.069) (0.075) 
3 0.293*** -0.102 -0.408*** -0.148** 
 (0.051) (0.067) (0.069) (0.075) 
4 0.774*** 0.456*** -0.003 0.357*** 
 (0.051) (0.067) (0.069) (0.074) 
5 1.563*** 1.331*** 0.786*** 1.177*** 
 (0.052) (0.070) (0.069) (0.075) 
     
Observations 58787 59162 37293 33279 
Pseudo R2 0.06 0.05 0.05 0.05 

Note: All estimations include state dummies. Standard errors are in parentheses. Sig *** p<0.01, ** 
p<0.05, * p<0.1.Age is measured in linear splines (marginal) 20-30, 30-40, and 40-50, 50+. Source: 
NSSO Consumer Expenditure survey. 
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Table A.4 - Results ordered probit estimation for education, spouse 
  Rural Urban 

Variable 1993 2004 1993 2004 
      
Female -0.441*** -0.574*** -0.489*** -0.371** 
 (0.142) (0.148) (0.175) (0.187) 
Age1 -0.009** -0.029*** 0.019*** 0.016** 
 (0.003) (0.004) (0.004) (0.007) 
Age2 -0.012** -0.002 -0.032*** -0.031***
 (0.005) (0.006) (0.007) (0.010)
Age3 -0.014*** 0.002 -0.014** 0.003 
 (0.005) (0.005) (0.006) (0.008) 
Age4 0.019*** 0.002 0.011** -0.018**
 (0.005) (0.005) (0.006) (0.008) 
SC -0.675*** -0.617*** -1.042*** -0.855***
 (0.021) (0.020) (0.030) (0.033) 
ST -0.748*** -0.886*** -0.742*** -0.766***
 (0.031) (0.030) (0.066) (0.072) 
Islam -0.437*** -0.501*** -0.769*** -0.696***
 (0.028) (0.025) (0.026) (0.031) 
Christian 0.392*** 0.269*** 0.447*** 0.387*** 
 (0.045) (0.044) (0.047) (0.054) 
Other non-Hindu 0.191*** 0.404*** 0.340*** 0.509*** 
 (0.057) (0.059) (0.044) (0.053) 
Cut-off values     
1 0.155 -0.904*** -0.881*** -1.049***
 (0.156) (0.174) (0.188) (0.202) 
2 0.525*** -0.655*** -0.588*** -0.830***
 (0.156) (0.174) (0.188) (0.202) 
3 1.003*** -0.162 -0.208 -0.459** 
 (0.156) (0.174) (0.188) (0.202) 
4 1.541*** 0.447** 0.216 0.027
 (0.156) (0.175) (0.188) (0.202) 
5 2.417*** 1.377*** 0.976*** 0.854*** 
 (0.159) (0.182) (0.188) (0.202) 
     
Observations 48516 50565 28652 26769 
Pseudo R2 0.11 0.10 0.06 0.05
Note: All estimations include state dummies. Standard errors are in parentheses. Sig *** p<0.01, ** p<0.05, * 
p<0.1. Age is measured in marginal linear splines 20-30, 30-40, and 40-50, 50+.  Source: NSSO Consumer 
Expenditure survey. 
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Table A.5 - Results ordered probit estimation for household average number of children 

 1993, rural 2004, rural 1993, urban 2004, urban 

Variable Coef. Std.  Coef. Std.  Coef. Std.  Coef. Std.  

Female head -0.378 0.018 *** -0.247 0.023 *** -0.367 0.028 *** -0.232 0.038 ***
Age head -0.002 0.000 *** -0.001 0.001 ** -0.003 0.001 *** -0.005 0.001 ***
N females 1.010 0.030 *** 1.251 0.040 *** 0.985 0.052 *** 1.070 0.070 ***
Age1 0.237 0.004 *** 0.274 0.005 *** 0.279 0.007 *** 0.270 0.010 ***
Age2 -0.315 0.008 *** -0.389 0.010 *** -0.381 0.013 *** -0.401 0.016 ***
Age3 -0.113 0.014 *** -0.101 0.017 *** -0.107 0.023 *** -0.070 0.024 ***
females*age1 -0.108 0.004 *** -0.141 0.005 *** -0.137 0.007 *** -0.137 0.008 ***
females*age2 0.130 0.007 *** 0.184 0.008 *** 0.175 0.010 *** 0.188 0.013 ***
females*age3 0.071 0.013 *** 0.061 0.015 *** 0.057 0.021 *** 0.031 0.020 
Educf_0 0.238 0.041 *** 0.468 0.062 *** -0.605 0.065 *** -0.660 0.129 ***
Educf_2 -0.042 0.016 *** -0.120 0.019 *** -0.093 0.027 *** -0.044 0.040 
Educf_3 -0.146 0.019 *** -0.241 0.017 *** -0.194 0.024 *** -0.239 0.033 ***
Educf_4 -0.254 0.026 *** -0.323 0.020 *** -0.334 0.025 *** -0.374 0.033 ***
Educf_5 -0.362 0.032 *** -0.463 0.026 *** -0.509 0.024 *** -0.509 0.034 ***
Educf_6 -0.653 0.084 *** -0.714 0.073 *** -0.800 0.031 *** -0.829 0.039 ***
SC -0.010 0.013 0.071 0.015 *** 0.133 0.024 *** 0.119 0.029 ***
ST -0.056 0.017 *** 0.086 0.022 *** 0.024 0.042 0.055 0.052 
Muslim 0.336 0.019 *** 0.385 0.022 *** 0.409 0.025 *** 0.433 0.032 ***
Christian 0.028 0.038 0.116 0.042 *** 0.109 0.040 *** 0.085 0.059 
Other -0.015 0.036 0.011 0.045 0.001 0.042 -0.017 0.053 
Cut-off values          

1 0.242 0.049 0.819 0.061  0.398 0.082  0.342 0.096  
2 0.929 0.049 1.512 0.061  1.117 0.083  1.102 0.096  
3 1.628 0.050  2.296 0.062  1.885 0.083  1.988 0.096  
4 2.295 0.050  2.948 0.062  2.611 0.084  2.679 0.097  
5 2.890 0.051  3.505 0.063  3.197 0.084  3.188 0.099  
6 3.395 0.051  3.986 0.064  3.681 0.086  3.560 0.101  
7 3.828 0.053  4.430 0.066  4.114 0.089  3.954 0.106  
8 4.152 0.055  4.783 0.069  4.474 0.095  4.345 0.111  
9 4.441 0.058  5.067 0.073  4.709 0.104  4.669 0.119  
10 4.679 0.063  5.279 0.080  4.799 0.110  4.857 0.126  
11 4.879 0.069  5.489 0.091  4.980 0.129  5.035 0.140  
12 5.137 0.080  5.818 0.088  5.136 0.149  5.173 0.159  

             
N 58787   59162   37293   33279   
Pseudo R2 0.10   0.12   0.15   0.15   

Note: All estimations include state dummies. Sig ***p<0.01, ** p<0.05. Age is measured in linear splines 
(marginal) 20-30, 30-40, and 40+. Source: NSSO Consumer Expenditure survey. 



 

Chapter 4 

Push or pull? Drivers of female labor force 

participation during India’s economic boom* 

4.1 Introduction 

India’s economic growth has rapidly increased over the past two decades and future 

predictions are optimistic. Female labor force participation was stagnant for a long time, 

but started to rise at the turn of the century. Given the positive effect female participation 

can have on economic growth (Esteve-Volart, 2004; Klasen and Lamanna, 2009), drawing 

women into the labor force can be a significant source of future growth of the Indian 

economy. This is particularly the case as higher female participation would be an important 

component of the so-called demographic dividend. India currently has an advantageous age 

structure of the population with a growing share of working age people and relatively few 

dependents (a result of prior fertility decline). Such a demographic dividend, including 

higher female participation rates, is alleged to have accounted for about a third of East 

Asia’s high per capita growth rates in the period between 1965 and 1990 (Bloom and 

Williamson, 1998), but hinges on the productive employment of the working age 

population.  

Beyond economic benefits, women’s participation in the labor force can be seen as a 

signal of declining discrimination and increasing empowerment of women (Mammen and 

Paxson, 2000). However, feminization of the workforce is not necessarily a sign of 

improvement of women’s opportunities and position in society. It can also be a response to 

recession or increasing insecurity in the labor market, with female labor supply functioning 

essentially as an insurance mechanism for households (Standing, 1999; Bhalotra and 

Umaña-Aponte, 2010). The aim of this chapter is to determine what drives the labor force 

participation of women in India. Understanding these determinants is necessary to be able 

to understand the implications for women’s wellbeing and for future growth of the labor 

force and the economy. 

We analyze the period 1983-2005 and focus on the urban sector, which is where most 

structural change is taking place.18 To the best of our knowledge, this is the first study of 
                                                 
* This chapter is based on an unpublished paper jointly written with Stephan Klasen. 
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female labor force participation in India that includes unit level data for the year 2004-05 

and systematically analyses possible explanations offered in the literature. Furthermore, we 

pay special attention to the differences between poorly and highly educated women, which 

appears as a highly relevant distinction in the context of India’s economic development 

and female participation rates. 

Table 1 summarizes the urban female employment figures for the period 1983-2005. 

The increase in female labor force participation rate in the period 1999 to 2004, from 21 to 

24 per cent, came about after stagnation between 1983 and 1999. In absolute terms, more 

than five million women entered the urban labor force in the last period, in particular self-

employed and regular workers.19 

 

Table 1 - Urban female population by employment status (age group 20-59) 
 1983 1987-88 1993-94 1999-2000 2004-05
Self-employed 2,649  (7) 3,249  (7) 3,948  (7) 4,745  (7) 6,675  (8)
Regular 2,641  (7) 3,347   (8) 4,311  (8) 5,364  (8)  7,651(10)
Casual 2,193  (6) 2,225   (5) 3,000 (5) 2,968  (4) 2,953   (4)
Unemployed 530   (1) 785  (2) 976   (2) 909  (1) 1,729   (2)
Labor force 8,013 (22) 9,605 (22) 12,235 (22) 13,985 (21) 19,007 (24)
Out of labor 
force 29,034 (78) 34,715 (78) 43,537 (78) 53,308 (79) 61,016(76)
Total 37,047(100) 44,325(100) 55,766(100) 67,300(100) 80,031(100)

Note: totals may not add up due to rounding. Numbers are in ‘000s, percentage of total women in this age 
group in parentheses. Self-employed includes unpaid family workers, but excludes domestic duties. Regular 
employees receive salary or wages on a regular basis. Casual workers receive a wage according to the terms 
of the daily or periodic work contract. Source: NSS Employment and Unemployment Survey and Sundaram 
(2007).  
 

Recent trends in the structure of employment and real earnings suggest that for poorly 

educated women, labor force participation is driven by necessity rather than opportunities. 

The share of working women in agriculture and manufacturing self-employment and in 

domestic services increased, which are often poorly paying and highly insecure jobs. 

Furthermore, between 1999 and 2004 real earnings for men and women declined. Highly 

educated women are more likely to work in better paying and more attractive jobs in the 

services sector, and at the very top real earnings have continued to increase. 

                                                                                                                                                    
18 This focus is also driven by availability and reliability of data on female employment. More than half of 
rural working women are self-employed, and changes in rural participation rates are driven by the self-
employed. Earnings data are not available for the self-employed, which makes it difficult to analyse the 
determinants of participation in rural India.  
19 Part of the increase in the absolute number of working women reflects the share of women aged 20-59 in 
the total female population, which has risen from 46 to 54 per cent since 1983. Clearly, demographic changes 
have also contributed to workforce growth, augmenting the recent jump in participation rates. 
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A unit level analysis based on the national employment survey sheds further light on the 

determinants of participation in paid employment. Our results show that women’s decision 

to work is negatively related to the income and employment of household members. An 

important finding is that only highly educated women are attracted to the labor market by 

higher expected earnings; for women with less than secondary education we find no effect 

of market wages on participation in paid employment. This suggests that economic pull 

factors reflected in earnings opportunities only attract the highly educated minority of 

urban women into the labor force. Furthermore, own education and education of the 

household head have a strong negative effect on participation of poorly educated women, 

suggesting that income and status effects as well as possibly the lack of white collar job 

opportunities are powerful deterrents to female employment in this group. 

The rest of this chapter is organized as follows: Section 4.2 summarizes related 

literature on development and women’s lab our force participation. Section 4.3 discusses 

previous research on India, and describes in more detail the trends in employment and 

earnings in India during the recent past. Section 4.4 presents an empirical model and 

estimation results for women’s participation in paid employment. Finally, section 4.5 

summarizes the main findings and conclusions. 

 

4.2 Determinants of female labor force participation 

The basic static labor supply model is a starting point for many models of female labor 

force participation (see Blundell and MaCurdy, 1999). In this model, an increase in the 

wage rate reduces demand for leisure as its opportunity cost rises, and labor supply will 

increase. If leisure is a normal good, an increase in a person’s or their household members’ 

income will increase the demand for leisure and thus reduce her hours worked. These are 

the well-known substitution and income effects. For a person with positive labor supply 

(i.e., who currently works for pay), the overall net effect on labor supply of an increase in 

the wage rate depends on the relative strength of the substitution and income effect, and is 

theoretically ambivalent. For a person currently not working, an increase in the wage rate 

only has a substitution effect, increasing the incentive to work. An increase in unearned 

income (income earned by other household members) reduces labor supply through the 

negative income effect.  
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4.2.1 Development and women’s participation  

Beyond the basic labor supply model, several further factors have been discussed in the 

analysis of female labor force participation in developing countries. Probably the best-

known hypothesis in this literature is the feminization U-curve, which suggests that female 

labor force participation first declines and then increases as an economy develops (Goldin, 

1994; Mammen and Paxson, 2000). The U-curve is the outcome of a combination of 

structural change in the economy, income effects, and social stigma against factory work 

by women. In initial stages of development, education levels rise and employment shifts 

from agriculture to manufacturing. But in these initial stages, education increases much 

more for men than for women. Unearned income rises fast while women’s wages and 

opportunities for work change relatively slowly, so the positive substitution effect of rising 

female wages is likely to be dominated by a negative income effect. Participation is further 

reduced because of social stigma against women working in manufacturing. Later on, 

women’s education rises as well, while demand for white-collar workers increases with the 

expansion of the services sector. Higher wages and socially acceptable types of work lead 

to higher female labor force participation. Though the feminization U is sometimes 

considered a stylized fact, the empirical evidence in support of it is mostly based on cross-

country analysis, while  panel analyses have produced mixed results (e.g., Çagatay and 

Özler, 1995; Tam, 2011; Gaddis and Klasen, 2011).  

One might well hypothesize that within a country, there is a U-shape relationship 

between economic or educational status and women’s labor force participation at a given 

point in time. Among the poorly educated, women are forced to work to survive and can 

combine farm work with domestic duties, and among the very highly educated, high wages 

induce women to work and stigmas militating against female employment may be low. 

Between these two groups, women may face barriers to labor force participation related to 

both the absence of an urgent need of female employment, and the presence of social 

stigmas associated with female employment.20 This would be consistent with a similar U-

shape relationship in gender bias in mortality by education or income groups, where gender 

bias appears to be largest among the middle groups (e.g. Klasen and Wink, 2003; Drèze 

and Sen, 2002). In any case, the feminization U hypothesis (at the country or international 

                                                 
20

Attitudes of both men and women towards gender roles can be shaped by factors such as religion (Lehrer, 
1995; Amin and Alam, 2008), education, mass communication, and attitudes and behaviour of previous 
generations (e.g., Farré and Vella, 2007).  
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level) reflects several underlying forces at work, and we aim to unravel these using 

disaggregated analysis. 

Female participation rates may also be determined by the level of employment security. 

Standing (1999) argues that growing labor market flexibility and diverse forms of 

insecurity have encouraged greater female labor force participation around the world. 

Technological change and increasing international competition stimulate employers to 

focus on a limited number of permanent core workers, while making more use of 

temporary workers and subcontracting. Women are often more prepared to engage in more 

flexible, short-term, informal types of employment and as a result relative demand for 

women increases. And through reduction in social security and more income insecurity 

women are pushed into the labor market. Rising female labor force participation then 

reflects the erosion of men’s position in the labor market, rather than an improvement in 

women’s opportunities. 

This view is related to the view of women’s labor supply as an insurance mechanism for 

households (Attanasio et al., 2005). In a recent paper, Bhalotra and Umaña-Aponte (2010) 

show that in developing countries in Asia and Latin America, female labor force 

participation rates move counter-cyclically: women move from non-employment into paid 

and self-employment during recessions. In line with the insurance mechanism theory, they 

also find that counter-cyclicality is strongest in households with limited alternative sources 

of insurance against income shocks. 

The role of women as caregivers and their high domestic work burden are obviously 

also important when it comes to the participation decision, as this determines their value 

within the household. Cunningham (2001) shows that in Mexico, unmarried women 

without children are as likely to work as men, while labor supply of married women 

depends on the presence of young children and the level and stability of household income. 

With declining fertility, the value of nonworking time declines and one would expect 

female labor force participation rates to rise.21 

The different views discussed here are not mutually exclusive, and can be summarized 

in terms of the following hypotheses about determinants of women’s participation: 

- The woman’s expected market wage positively affects participation. 

                                                 
21 This need not necessarily be the case, however. As shown by Priebe (2011) in the case of Indonesia, 
declining fertility might actually reduce female labor force participation rates among poorer parts of the 
population where fertility decline reduces the need to work.   
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- Unearned income, including income from non-labor sources and other household 

members has a negative effect on participation; 

- Income and employment insecurity of other household members induces higher 

participation; 

- Social stigma, possibly related to (own or husband’s) education and the type of work (at 

home or outside, manual or non-manual work), negatively affect female employment; 

- Large family size and a high household workload have negative effects. 

All of these, except the expected market wage, are determinants of the so-called 

reservation wage, which can be thought of as the marginal utility of non-work (including 

childcare and housework): when the expected market wage exceeds the reservation wage, a 

woman will participate in the labor force. This set-up will be used in the individual-level 

empirical analysis in section 4.4. 

 

4.3 Women’s participation in India 

There has not been very much research on female labor force participation in India, but 

it is generally known that the participation rate is low compared to other countries. In 1998 

India’s Central Statistical Organization conducted a time use survey in six states, for which 

household duties (household maintenance and care for children, old, and sick household 

members) were classified as “extended-SNA” activities. Time spent on SNA activities, 

which are economic activities included in the national accounts, was measured separately. 

The survey showed that urban women spent about nine hours per week on SNA activities 

plus 36 hours on extended-SNA activities, against 41plus three hours weekly, respectively, 

for men (NCEUS, 2007). Mitra (2005) names the dual burden of conventional productive 

work and household duties as one of the major constraints to women’s labor market 

choice: male household members typically decide on the location of residence, and women 

depend on informal networks to find paid employment near their homes. 

Besides the double burden of work, social norms restrict women’s availability and 

location of work leading to lower labor force participation (NCEUS, 2007).This may be 

reflected in the clear U-shaped relationship between women’s education and labor force 

participation in India. Kingdon and Unni (2001) attribute the downward sloping part of this 

U to the process of Sanskritization: social restrictions on the lifestyles of women tend to 

become more rigid as households move up in the caste hierarchy (Chen and Drèze, 1992), 

which would be reinforced by the negative income effect of rising incomes of husbands. 

Increasing participation at the highest education levels could reflect modernizing 
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influences that increase women’s aspirations, combined with higher returns to education 

that increase economic incentives for women to work. Bardhan (1986) argues that class, 

patriarchy, and social hierarchy (caste, ethnicity, and religion) all interact to shape attitudes 

towards gender roles. In that sense, the downward sloping part of the U reflects not just 

Sanskritization, but a general aspiration to upgrade social status or imitate lifestyles of 

higher status groups. Among higher classes, aspired status groups would be the urban 

educated with more Western lifestyles, associated with higher female labor force 

participation rates.  

Analyzing regional differences in female participation rates in the 1990s, Ahasan and 

Pages (2008) find that employment opportunities play an important role especially in rural 

India, as female wages or expected earnings have a strong positive effect on participation. 

They also find some evidence for a negative income effect of men’s earnings. Besides 

these classical income and substitution effects, however, the impact of cultural and social 

factors is not considered in their analysis. Based on a survey among 447 households in 

Delhi in 2006, Sudarshan and Bhattacharya (2009) find that besides women’s household 

workload, lack of information and mobility and safety concerns are important constraints 

to her participation. The decision to work is mainly determined by the external 

environment (e.g., child care arrangements and safety in public spaces) and ideology of the 

marital household, rather than the woman’s individual attributes. 

Regarding the recent increase in participation rates, there is some evidence for rural 

India that women’s labor market entry between 1999 and 2004 was distress-driven: self-

employment increased most among the poorest households, real wage growth stagnated, 

and the workforce feminization was greatest in the farm sector in districts with agricultural 

distress (Abraham, 2009). The story for urban India may be less gloomy, as job 

opportunities are likely to be quite different: especially services sector employment is 

concentrated in urban India. The next section gives a more detailed description of changes 

in the Indian urban labor market over the past decades. 

 

4.3.1 Trends in employment and earnings in urban India 

Data on employment and earnings used in this chapter are from the four most recent 

‘thick’ rounds of the National Sample Survey (NSS) on Employment and Unemployment, 
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the official source of employment and earnings data used by the Government of India. 

They are for the years 1987-88, 1993-94, 1999-00, and 2004-5.22 

Figure 1 shows the labor force participation rate of women at different education levels 

between 1987 and 2004. It shows the clear U-shape of female participation by educational 

levels which is visible in each of the years; the low point is always among those with 

middle educational achievement. As far as time trends are concerned, between 1987 and 

1999 the urban female labor force participation rate increased somewhat for women below 

secondary education, while participation among highly educated women declined. In the 

period 1999-2004, participation rates increased at all educational levels.  

 

Figure 1 - Urban female labor force participation rate (age 20-59) 
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Source: NSS Employment and Unemployment Survey 

 

One needs to note that the population shares of the different educational groups changed 

considerably, which, given different levels of participation across the groups, could partly 

account for the overall trends reported in Table 1. Between 1987 and 2004, the share of 

illiterate women in urban areas declined from 42 to 27 per cent, while the share of women 

with secondary or graduate level education increased from 15 to 23 per cent and from 8 to 

15 per cent, respectively. The population shares of the other groups changed relatively 

little. Since there was, on aggregate, a shift from one high-participation group (illiterate) to 

                                                 
22 All figures in this chapter are based on principal usual status activities. Usual status is based on a reference 
period of one year, in which principal activity is the activity in which the respondent spent the majority of 
time. Subsidiary activity is not taken into account in the present analysis, as it affects less than five percent of 
the adult urban female population and comparability over time is questionable: before the 2004-05 survey, 
there was no lower bound on the number of hours spent on a particular activity to be considered as subsidiary 
activity, but in 2004-05 the minimum was set at 30 days of the reference year.  
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two other high-participation groups (secondary and graduate), these population shifts 

hardly affected the overall female participation rate. 

Table A.1 in the Appendix shows the distribution of women with low and high 

education across different types of work and industries. A summary representation of these 

data –grouping regular and casual paid work together and showing only the distribution of 

women within the workforce – is shown in Figure 2. One notes that below secondary 

education, female employment is distributed widely across sectors and types of 

employment (paid and self-employment), while the vast majority of highly educated 

women is paid employee in the services sector. Also noticeable is a high share of self-

employment within all sectors, suggesting considerable informal sector activities 

(including home-based work) of these urban women.  

 

Figure 2 - Urban female workforce by status and industry (age 20-59) 
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Source: NSS Employment and Unemployment Survey. Also see Appendix table A.1. 

 

For women with less than secondary education level, the participation rate was roughly 

constant prior to 1999, but employment shifted from agriculture and manufacturing to the 

services sector. After 1999, the participation rate increased and the growing importance of 

services continued, but there was also an increase in the share of workers in manufacturing. 

The participation rate among women with secondary and higher education declined 

between 1987 and 1999, when especially regular employment in the services sector 

declined. Between 1999 and 2004, employment in services increased again and grew most 

in absolute terms, while the share of the female workforce in manufacturing increased. 
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A closer look at the growth of female employment in manufacturing and services 

reveals some interesting patterns. First, the rising share of women in manufacturing after 

1999 (at all educational levels) is driven by an increase in self-employment in this sector, 

which is very much concentrated in the wearing apparel industry. According to a study of 

the industry in Tiruppur, a city in South India, and in Delhi, the boom in garment exports 

in the 1990s attracted many women, who remain concentrated in the lowest paying 

activities and occupy a highly invisible part of the value chain as home-based workers. 

Home-based workers receive piece-rate payment and constitute an important buffer for 

demand fluctuations, thus facing huge income variations (Singh and Sapra, 2007). This 

description of workforce informalization is in line with Standing (1999), who argues it 

pushes rather than pulls women into the labor force. 

Among the poorly educated women with regular paid employment in the services 

sector, the share working in private households (maids, cooks, etc.) increased from 44 to 

62 per cent between 1999 and 2004. That is, almost one million women joined the labor 

force as domestic servants, which is a group of legally and socially vulnerable workers. 

They are not covered by existing legislation and are easy victims of exploitation due to 

their invisibility, lack of education and, often, migration background (Ramirez-Machado, 

2003; NCEUS, 2007). 

Among the highly educated women in the services sector, the share in public 

administration declined from 16 to 11 per cent during 1999-2004, while the share of both 

domestic servants and software consultants increased from less than half percent to over 

two per cent each. Among the highly educated self-employed women in services, the share 

in retail declined from 31 to 18 per cent, while the largest increases were in ‘adult and 

other education’ (15 to 20 per cent) and ‘other services’ (7 to 11 per cent).  

 

Earnings are one of the key determinants of labor force participation. Figure 3 shows 

women’s real weekly earnings by education level for the four survey years. One 

shortcoming of the NSS data is the fact that it does not record earnings data for self-

employed workers. The average weekly earnings reported here are therefore based on 

employees only.23 Real weekly earnings increased in the period 1993-1999 but stagnated 

or even declined afterwards, except for workers with graduate or higher education. The 

                                                 
23 Earnings are spatially deflated and in 1987-88 Rupees, based on the Labor Bureau Consumer Price Index 
for Industrial Workers and Deaton (2003). No adjustment is made for hours worked. 
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level of earnings is substantially higher for men (not shown), but the pattern of change is 

similar. 

 

Figure 3 - Average real weekly earnings (in Rs.) for urban females age 20-59 
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Source: NSS Employment and Unemployment Survey 

 

How is this picture of real wage changes reconcilable with the rosy picture of India’s 

recent economic growth? Several studies have indicated that India’s current growth 

pattern, dominated by skill-intensive services and lacking growth in low-skilled intensive 

manufacturing, does not generate employment for the large low-skilled labor force 

(Bosworth et al., 2007; Krueger, 2007; Pieters, 2010). Informalization of the workforce 

may make it easier for the low-skilled population to find remunerative work, but also 

means that job security is extremely poor and wages are low and volatile. This is in stark 

contrast with the fast-rising wages for high-skilled workers in the services sector (see, e.g., 

Kijima, 2006). Figure 4 gives a telling illustration, showing real weekly earnings of regular 

employees in business services, domestic servants, and casual workers in the garments 

industry. Since 1993-94, the gap between the first and the two latter groups has widened 

enormously. 

All in all, the picture emerging from the employment survey data looks different for 

poorly versus highly educated women. For at least a part of the latter group there seem to 

be attractive employment opportunities in private and public services, while the former 

increasingly work as domestic servants and home workers in the garments industries, and 

thereby constitute a very vulnerable group with low earnings and little security.  

As the education level of women and their spouses are correlated, poorly educated 

women face a double impact of the recent decline in real wages: the decline in unearned 

(husband’s) income works as a ‘push-factor’, inducing her to work, but at the same time, 
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the decline in her own market wage would reduce her incentive to work. With the recent 

rise in participation rates, it seems that push-factors dominate the decision of lowly 

educated women to work. On the other hand, more attractive employment opportunities 

exist for highly educated women, who have higher earnings potential and increasing 

earnings at the very top, and are less likely to face declining unearned income of partners. 

This will be analyzed more formally in the next section. 

 

Figure 4 - Average real weekly earnings selected industries, urban females (20-59) 
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4.4 Empirical model and estimation results 

In light of the employment structure and changes in real earnings for different levels of 

education and in different industries, the main question is to what extent participation of 

women is affected by negative income effects, positive own wage effects, and some sort of 

insurance mechanism to cope with increasing insecurity in the labor market. We 

hypothesize that poorly educated women’s participation is largely driven by income and 

insurance considerations, whereas highly educated women respond more to opportunities 

reflected in market wages. To test this, we use unit-level data to analyze the determinants 

of labor force participation separately for women with low and high education. 

 

4.4.1 Probability of women’s participation  

We analyze women’s participation decision at the individual level, based on a sample of 

urban women aged 20 to 59, excluding women who are enrolled in education or unable to 
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work due to disability, and women who are head of their household.24 Self-employed 

women are dropped from the sample due to the non-availability of self-employment 

earnings data: the expected market wage can only be estimated for employees. We do 

check the robustness of results with respect to this restriction of the sample in section 4.3.  

The probability Pit of woman i in year t being employed is estimated using a binary 

probit model, which is estimated separately for each year, for women below secondary 

education and for women with secondary or higher education. 

    ittittrtit ZwFp   ˆln ,    (1) 

where F is the standard normal cumulative distribution function. The model includes a 

region fixed effect αrt, which controls for regional level participation determinants such as 

the region’s sectoral structure.25 Other regressors are the log expected market wage itŵln , 

and a vector Zit consisting of: 

- Unearned income per capita (other household members’ real weekly earnings, divided 

by household size) 

- Security of unearned income (the share of unearned income earned through regular 

employment) 

- Underemployment of male adult household members (whether male household 

members were without work for one or more months during the reference year) 

- Marital status 

- The number of children in the household by age group (0-4 and 5-14 years old) 

- Social group (whether a person belongs to a scheduled caste or tribe, SCST) 

- Religion  

- Own education level and education level of the household head 

Since wages are observed only for employed women, we need to impute wages for those 

not employed. To this end, we estimate a standard wage equation with Heckman selection 

bias correction (Heckman, 1979). Real weekly earnings are regressed on age, its square, 

and education level, controlling for sample selection: 

 itittjitjtittitttit ubEdubAgebAgebbw  43
2

210ln ,   (2) 

                                                 
24 About six per cent of women in the sample (roughly 2,500 observations in each survey round) is head of 
her household. They are excluded because we want to estimate the effect of women’s own education 
separately from household head’s education, which proxies for household wealth and status effects. 
25 In India, the region is one administrative level below the state and is comprised of multiple districts. The 
sample contains 61 regions. 
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where wi is real weekly earnings, Eduji is a vector of dummy variables for education level, 

and i is the sample selection correction term. The latter is obtained (as the inverse Mills 

ratio, or the ratio of the probability density function over the cumulative distribution 

function) from a probit model for participation. This selection equation is equal to equation 

(1), except that the expected market wage is replaced by age and age squared: 

  ittittittrtit ZcAgebAgebaFp  2
21 .   (3) 

The wage model (equations 2 and 3) is identified on the variables in Zit, except for 

education, which is included in both the wage equation and the selection equation. 

Estimation results are shown in Appendix table A.2, for the wage equation, and A.3, for 

the selection equation. The expected market wage itŵln  used in the estimation of equation 

(1) is then the fitted value of the wage using the parameter estimates of equation (2) 

(without the sample selection term).  

Implicit in the empirical model is the assumption that women’s participation decision is 

made conditional on men’s, so we do not consider joint utility maximization or bargaining 

within the household. Furthermore, some of the covariates are likely to be endogenous in 

the sense that there might be underlying factors simultaneously affecting the covariates and 

the dependent variable. This might particularly be the case for marital status and number of 

children. We would plausibly assume that such endogeneity would bias the coefficients on 

marital status and children downwards (as the marriage decision and the decision to have 

children might be jointly determined with the decision not to work). When interpreting the 

coefficients, these potential biases should be kept in mind.26 

The explanatory variables in the participation model of equation (1) are all measured 

using the NSS survey data, but some of these are not directly observable. To measure 

unearned income (y_unearned), the earnings of self-employed household members are 

imputed based on the earnings of employees. It appears this imputation serves the purpose 

of measuring unearned income per capita reasonably well as the results are very similar 

when households with one or more self-employed adults are excluded from the samples. In 

the final estimation, we therefore rely on the imputed earnings in order to retain as many 

observations as possible. 

                                                 
26 Own education might also be jointly determined with the labor force participation decision.  But since we 
control for the own wage, education is included precisely as a proxy for the labor market orientation of the 
woman, rather her human capital; we are not treating the coefficient of own education as a causal mechanism 
of human capital, but as an indicator of work orientation. 
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As a proxy for income security, we include the share of unearned income that is earned 

through regular employment (Regshare_y). This is based on the notion that regular 

employment provides more stable and secure income than other types of work. 

Additionally, in the surveys for 1999-2000 and 2004-05, working persons report for how 

many months during the reference year they were without work. This is used to measure 

underemployment, as an indicator variable which is equal to one if at least one working 

male household member reports one or more months without work.27 

Marital status and the number of children are included to capture family obligations 

which are likely to negatively affect female labor force participation (as noted above, there 

might be endogeneity issues here). Social group and religion are proxies for attitudes 

towards women’s work. Members of a scheduled caste or tribe (SCST) are expected to be 

more likely to work, as these are the lowest social classes in India, in which there is no 

economic room to withdraw women from the labor force and to emulate higher classes 

(Bardhan, 1986). Religiosity in general has been related to more traditional views of 

women’s role (Jaeger, 2010; Seguino, 2011); previous studies have found that Muslim 

women in India have lower participation rates than women of other religions (Das and 

Desai, 2003). We therefore include dummy variables indicating whether the woman is 

Hindu (the reference category), Muslim, Christian, or of another/no religion. 

Finally, we control for own education level and the household head’s education level. 

Household head education captures the socio-economic status of the household, but also 

proxies for household wealth (in addition to unearned income, which includes only current 

weekly earnings of household members). If higher status leads to more restrictions on 

women and higher wealth reduces the need for women to work, the education level of the 

head should have a strong negative effect on participation, except for the very top: 

graduates may have more ‘modern’ attitudes towards women’s work. Own education is 

included as an indicator of work orientation and to capture non-wage compensation for 

work (see Blau and Kahn, 2007), so one would expect a positive effect of own education 

on participation. However, since there is a strong (unconditional) U-shaped relationship 

between women’s education and participation in India (see Figure 1), it might well be the 

case that own education has a negative effect on participation in the low-education sample 

(women with primary or middle school level work less than illiterates). Since the U-shape 

has been ascribed to changing attitudes related to household status, combined with effects 

                                                 
27 Data on this subject in 1987-88 are not comparable with the more recent survey rounds. 
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of unearned income and women’s own earnings potential, it remains an empirical question 

whether the effect of own education is still U-shaped after separately controlling for own 

wage, unearned income, household head education, and other covariates. 

 

Table 2 - Average values, low education sample 
 1987-88  1999-00  2004-05 

  mean st.dev.  mean st.dev.  mean st.dev.

Employee 0.09 0.29  0.09 0.29  0.12 0.33
ln(ŵ) 3.70 0.21  4.00 0.12  4.03 0.12
ln(y_unearned) 3.48 1.06  3.73 1.16  3.69 1.12
Regshare_y 0.41 0.47  0.36 0.45  0.33 0.44
Underemployment    0.16 0.37  0.18 0.39
Age 35.14 10.81  36.04 10.49  36.23 10.62
Illiterate   0.51 0.50  0.45 0.50  0.43 0.49
Literate below primary 0.13 0.34  0.13 0.33  0.13 0.33
Primary school 0.20 0.40  0.18 0.39  0.19 0.40
Middle school 0.16 0.36  0.24 0.43  0.25 0.43
Married 0.89 0.31  0.90 0.29  0.90 0.30
Children 0-4 0.78 0.98  0.63 0.92  0.63 0.92
Children 5-14 1.42 1.40  1.33 1.42  1.23 1.35
SCST 0.16 0.37  0.21 0.41  0.23 0.42
Hindu 0.74 0.44  0.74 0.44  0.76 0.43
Muslim 0.20 0.40  0.21 0.41  0.20 0.40
Christian 0.02 0.14  0.02 0.14  0.02 0.13
Other religion 0.04 0.19  0.04 0.19  0.03 0.17
Illiterate household head 0.26 0.44  0.26 0.44  0.26 0.44
Literate below prim h.h. 0.16 0.37  0.14 0.35  0.14 0.35
Primary h.h. 0.19 0.40  0.15 0.35  0.17 0.38
Middle h.h. 0.16 0.36  0.19 0.39  0.19 0.39
Secondary h.h. 0.18 0.38  0.21 0.41  0.19 0.39
Graduate h.h. 0.05 0.23  0.06 0.23  0.05 0.21

N 29593     26026     24015   
Source: NSS Employment and Unemployment Survey. 
 

Tables 2 and 3 summarize the data for the final samples, which include only paid 

employees and women out of the labor force.28 In the period between 1987 and 1999, 

predicted real wages (that is, the fitted value based on equation 2) and unearned income 

increase. But in both samples, the predicted real wage stagnates or even declines between 

the last two rounds, and the same is observed for unearned income. Over time, especially 

                                                 
28 Unemployed women (two per cent of the combined samples) are excluded, though theoretically they 
should be considered part of the labor force. In India, as in other developing countries, the difference between 
unemployed (in the labor force) and non-workers (out of the labor force) bears little empirical relevance. 
Results are very similar, however, when we include the unemployed in the sample. 
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between 1987 and 1999 one sees a declining share of unearned income earned through 

regular employment, suggesting increasing income insecurity in households. The level of 

this insecurity is higher in the low-education sample. Underemployment is also higher 

among the poorly educated, and increases slightly in the last period. Educational 

attainment is increasing in the low education sample, especially in the first period, but 

stable over time within the high education sample, which might also be due to the effects 

of rural-urban migration of women with secondary education. The number of children per 

household declines over time and is, in each year, lower among highly education women 

(though the difference is not statistically significant). Scheduled castes and tribes (SCST) 

and Muslims are relatively overrepresented in the low education sample, and while the 

SCST share rises over time, the religious composition of both samples has hardly changed. 

 

Table 3 - Average values, high education sample 
 1987-88  1999-00  2004-05 

 mean st.dev.  mean st.dev.  mean st.dev.

Employee 0.19 0.39 0.15 0.36 0.16 0.37
ln(ŵ) 5.16 0.40 5.36 0.49 5.25 0.53
ln(y_unearned) 4.22 1.21 4.38 1.36 4.39 1.34
Regshare_y 0.57 0.47 0.50 0.48 0.47 0.47
Underemployment 0.06 0.23 0.06 0.23
Age 32.01 9.07 33.68 9.50 34.04 9.81
Secondary school 0.65 0.48 0.64 0.48 0.64 0.48
Graduate or higher 0.35 0.48 0.36 0.48 0.36 0.48
Married 0.86 0.35 0.88 0.32 0.88 0.33
Children 0-4 0.59 0.85 0.49 0.77 0.51 0.77
Children 5-14 1.00 1.17 0.91 1.15 0.85 1.08
SCST 0.04 0.19 0.07 0.25 0.08 0.28
Hindu 0.82 0.38 0.81 0.39 0.81 0.39
Muslim 0.06 0.24 0.09 0.28 0.09 0.28
Christian 0.04 0.20 0.04 0.19 0.03 0.18
Other religion 0.07 0.26 0.06 0.25 0.07 0.25
Below secondary h.h. 0.23 0.42 0.22 0.41 0.25 0.43
Secondary h.h. 0.37 0.48 0.38 0.49 0.40 0.49
Graduate h.h. 0.40 0.49 0.40 0.49 0.36 0.48
N 9428   14655   12068  

Source: NSS Employment and Unemployment Survey. 
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4.4.2 Estimation results 

Table 4 shows the average estimated marginal effects for the low- and high-education 

samples, indicating the change in the probability of being employed due to a unit change in 

the explanatory variable. 

 
Table 4 - Probit average marginal effects 

Pr(employee) low education sample  high education sample 

  1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

ln(ŵ) -0.01 -0.01 0.00  0.22*** 0.11*** 0.06*** 
 [0.02] [0.04] [0.04]  [0.02] [0.01] [0.01] 
ln(y_unearned) -0.02*** -0.02*** -0.03***  -0.03*** -0.02*** -0.03*** 
 [0.00] [0.00] [0.00]  [0.00] [0.00] [0.00] 
Regshare_y 0.02** 0.01 0.02*  0.13*** 0.09*** 0.10*** 
 [0.01] [0.01] [0.01]  [0.01] [0.01] [0.01] 
Underemployed  0.02*** 0.04***   0.04** 0.00 
  [0.01] [0.01]   [0.02] [0.01] 
Married -0.06*** -0.07*** -0.09***  -0.20*** -0.16*** -0.19*** 
 [0.01] [0.01] [0.01]  [0.01] [0.01] [0.01] 
Children0-4 -0.02*** -0.02*** -0.03***  -0.02*** -0.02*** -0.04*** 
 [0.00] [0.00] [0.01]  [0.01] [0.01] [0.01] 
Children 5-14 0.00 0.00 0.01**  -0.01** -0.01* 0.00 
 [0.00] [0.00] [0.00]  [0.00] [0.00] [0.00] 
SCST 0.07*** 0.06*** 0.06***  0.05 0.07*** 0.06*** 
 [0.01] [0.01] [0.01]  [0.03] [0.01] [0.02] 
Muslim -0.04*** -0.07*** -0.08***  -0.03 0 -0.03 
 [0.01] [0.01] [0.01]  [0.02] [0.02] [0.02] 
Christian 0.05*** 0.02 -0.01  0.14*** 0.09** 0.08* 
 [0.02] [0.02] [0.02]  [0.03] [0.03] [0.04] 
Other non-Hindu -0.01 -0.05*** -0.02  -0.04 -0.02 -0.01 
 [0.01] [0.01] [0.02]  [0.03] [0.02] [0.03] 

Literate below 
primary 

-0.03*** -0.04*** -0.03***     
[0.01] [0.01] [0.01]     

Primary -0.05*** -0.05*** -0.05***     
 [0.01] [0.01] [0.01]     
Middle -0.05*** -0.06*** -0.07***     
 [0.01] [0.01] [0.01]     
Graduate     0.06** 0.11*** 0.12*** 
     [0.02] [0.01] [0.02] 
Illiterate h.h. 0.11*** 0.11*** 0.11***     
 [0.01] [0.01] [0.01]     

Table continues on next page 
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Table 4, continued 

Pr(employee) low education sample  high education sample 

  1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

Literate below 
primary h.h. 

0.06*** 0.06*** 0.06***     

[0.01] [0.01] [0.01]     
Primary h.h. 0.04*** 0.05*** 0.06***     
 [0.01] [0.01] [0.01]     
Middle h.h. 0.03*** 0.03*** 0.04***  -0.01 0.01 0.02* 
 [0.01] [0.00] [0.01]  [0.01] [0.01] [0.01] 
Graduate h.h. 0.04*** 0.02* 0.02  -0.02* -0.01 0.01 
 [0.01] [0.01] [0.01]  [0.01] [0.01] [0.01] 

N 29593 26026 24015  9428 14655 12068 
Pseudo R-sq 0.22 0.21 0.21  0.18 0.17 0.20 

Note: Reference category for religion is Hindu; for own education is Illiterate (low education sample) or 
Secondary (high-education sample); and for household head education is Secondary. In the high education 
sample, the category Middle for household head education includes all levels below secondary. Region 
dummies are included in the estimation. Robust standard errors between brackets, note that standard errors 
do not account for the estimation of the own wage. Significance levels: *p<.10; **p<.05; ***p<.01. 
Marginal effects are calculated using Stata’s -margins- command. 

 

An important result is the marginal effect of the predicted market wage: it is almost zero 

and insignificant for women with low education and significantly positive for the highly 

educated. The positive wage effect in the high-education sample is a clear sign that, once 

women have at least secondary education, higher earnings potential increases the 

probability of participation. This effect falls over time, however.29 

As expected, unearned income reduces women’s participation. Its effect is the same in 

both samples, though one might expect it to be stronger in the low-education sample, 

where the average level of income is lower. A plausible explanation for these results is that 

unearned income measures only weekly earnings, and the more permanent component of 

household income (including wealth) is captured by the household head’s education level. 

Head’s education has a negative effect on participation in the low-education sample, up to 

secondary education. That is, the lower the head’s education, the higher the participation 

probability of the index woman. Graduate level education of the household head has a 

positive effect in the first two years analyzed, which is a sign that social status effects also 

play a role. Higher status appears to reduce women’s labor force participation in line with 

the Sanskritization process, but at the highest education levels the attitudes towards 

women’s employment are more modern (Chen and Drèze, 1992; Kingdon and Unni, 2001). 

Importantly, the effect of own education is also strongly negative in the low-education 

                                                 
29 According to Blau and Khan (2007) and Goldin (1990), the declining own-wage elasticity of women’s 
labor supply in the US reflects an increase in women’s the labor market attachment. 
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sample: the downward sloping part of the U-shaped relationship between education and 

participation remains after controlling for own wages, unearned income, and household 

head education. Note that if one presumed endogeneity issues here, one would expect that 

the coefficients on own education are biased upwards; thus this central finding is unlikely 

to be affected by endogeneity. One explanation for this persistent negative effect of own 

education is suggested by Das and Desai (2003), who argue that women have a stronger 

preference for white collar jobs as their education increases, and participation declines 

because these types of jobs are very scarce. But it may also be a status effect of the 

Sanskritization process that is captured by own education and not only the household 

head’s. 

In the high-education sample there is no clear effect of household head education, while 

the own education level has a positive effect on participation. Together with the own-wage 

effects, these results point out that highly educated women, in contrast to the poorly 

educated, are pulled into the workforce by greater earnings opportunities and their 

education increases work orientation or aspirations. This is in line with the more standard 

models of labor supply and just like the decline of the own wage effect over time, the 

rising effect of own education corresponds to rising labor force attachment of women with 

graduate level education. Moreover, with India’ booming high-skilled services (like 

software consultancy), graduate level education is likely to open up very attractive, non-

manual, employment opportunities for women. 

Turning to employment and income insecurity, we find that participation increases with 

the share of unearned income from regular employment, especially among highly educated 

women. This contrasts with the idea that women are less likely to work if their unearned 

income is more secure. A possible explanation is that we capture whether or not any of the 

woman’s household members have regular employment, which could provide the 

necessary network or information for women to find paid employment themselves. It could 

also reduce entry barriers to paid employment through familiarity with employers, 

reducing families’ safety concerns (Sudarshan and Bhattacharya, 2009). 

Underemployment of male household members, an alternative proxy for insecurity 

facing the household, does increase the probability of women’s participation: for a given 

level of unearned income, if a male household member is without work for at least one 

month of the year, a woman is two to four percentage points more likely to work. The 

effect is strongest, and slightly increasing over time, in the low-education sample. 
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The household composition effects show that unmarried women are more likely to 

work, especially among highly educated women. Having young children reduces 

participation in both samples, while older children have only a very small negative effect 

in the high-education sample: possibly, only highly educated women can afford to stay at 

home with older children, but the effect of older children disappears in 2004-05. As 

endogeneity is likely to be an issue, the effects of marriage and children may be biased 

downwards and one should be careful to interpret these effects as causal.   

Women belonging to a Scheduled Caste or Tribe are more likely to work for pay, and 

religion matters in both samples, but to different degrees. Muslim women are less likely to 

work, which is in line with previous studies (e.g., Das and Desai, 2003) but we clearly see 

that education mitigates the difference between Muslim and non-Muslim women. Christian 

women are more likely to work especially among the highly educated women. 

All in all, both groups of women respond to unearned income and especially the poorly 

educated are pushed by underemployment of household members. The marginal effect of 

the expected market wage and the effect of own education are clear signals that highly 

educated women are drawn into the labor force by higher earnings potential and are able to 

materialize greater work orientation and aspirations, whereas poorly educated women are 

not. Education of the household head remains and important participation determinant for 

the women with less than secondary education, whose labor force participation therefore 

appears to be mainly driven by economic push factors and social status effects. 

 

4.4.3 Self-employment 

As explained above, self-employed women have been excluded from the unit level 

analysis because their earnings are not available and one cannot reliably estimate expected 

market earnings for this group.30 In order to check whether this has a big impact on the 

probit results, the participation model is re-estimated without the predicted wage (instead, 

age and age squared are included directly in the participation model). This model is then 

estimated separately for each year and education group, both with and without the self-

employed in the sample. While we cannot conclude anything regarding the own wage 

                                                 
30 In the preceding estimations, self-employed earnings are imputed for other household members in order to 
calculate unearned income. As mentioned in section 4.4.1, the resulting measure of unearned income gives 
the same results compared to excluding any households with self-employed members from the sample. 
However, this is not deemed sufficient indication that one can use the same imputation for women’s own 
wage: self-employment earnings are only a part of unearned income while they would constitute the entire 
own wage of self-employed women, which is thus much more sensitive to the imputation method. 
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effect on participation in self-employment, the main results do not depend on the exclusion 

of self-employed women. 

The results excluding the own wage effect, but still restricting the sample to exclude 

self-employed women (not shown), indicate that own education picks up the own wage 

effect for the highly educated: it has a higher marginal effect, which declines over time 

from 0.18 to 0.16. Age has a positive effect, somewhat higher for the highly educated, and 

age squared has a negative effect. Estimates of the other marginal effects hardly differ. 

Next, adding the self-employed to the sample, there are changes in some of the marginal 

effects (see Appendix Table A.4 for the estimates). First, the negative effect of marriage is 

stronger in each year and in both samples. Second, the negative effect of household head 

education becomes stronger in the low-education sample. If household head education is 

taken as a proxy for status, this result is a bit surprising. Since women’s self-employment, 

often taking place within the household, is less subject to social stigma, one would expect 

that including self-employment would reduce the negative effect of head’s education. 

However, we see that the effect gets stronger, so it might be more related to household 

wealth and the necessity of women’s work in the poorest households.  

Finally, the marginal effect of the regular-earnings share of unearned income declines 

and even becomes negative in the low-education sample: the probability of paid 

employment increases with the regular employment of household members, but the 

probability of self-employment apparently does not. It is therefore likely that regular 

employees in the household indeed have a network effect or familiarity effect enhancing 

only the paid employment, but not self-employment, of women. 

An important note here is that the determinants of self-employment may be different 

from those of paid employment, because self-employed women typically contribute to a 

family business and thus often carry out their ‘market work’ inside the household. 

Restrictions due to social stigma and the double burden of household work and market 

work are therefore rather different between paid employment and self-employment. 

Besides our inability to estimate an own-wage effect on participation in self-employment, 

therefore, a more general caveat of the present chapter is the fact that the basic labor 

supply model may not give us much insight into women’s participation in self-

employment. In urban India, however, the majority of working women has paid 

employment, so our analysis should present a good picture of the drivers of female labor 

force participation in urban India. 
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4.5 Summary and conclusions 

While India’s economy has grown at increasingly faster rates over the past decades, the 

female labor force participation rate has increased only since the start of the 21st century, 

when at all levels of education the share of women in the labor force increased. This 

chapter examines trends and drivers of female labor force participation in urban India 

between 1987 and 2004, paying special attention to differences between lowly and highly 

educated women. 

Changes in the structure of employment and real earnings in urban India suggest that 

increased participation of women with less than secondary schooling was driven more by 

necessity rather than improved opportunities. After 1999, the share of poorly educated 

women working as domestic servant and in agriculture and manufacturing self-

employment increased, the latter concentrated in the garments industry. Domestic servants 

and home workers in the garments industry have been characterized by their invisibility, 

vulnerability, and meager and highly volatile earnings (NCEUS, 2007; Singh and Sapra, 

2007). Coinciding with substantial growth in these types of employment, workers with less 

than secondary education, both male and female, experienced a decline in their real 

earnings.  

For the poorly educated urban population, therefore, the labor market trends are in line 

with the view of Standing (1999), who argues that female labor force participation is 

driven by the erosion of men’s position in the labor market, rather than improvements in 

women’s opportunities: workers face more insecurity as economies liberalize and become 

more globally integrated. Our unit level analysis in section 4.4 shows that participation of 

women with less than secondary education is not affected by their own earnings potential, 

but predominantly driven by economic push factors and social status of the household (in 

line with Kingdon and Unni, 2001; Sudarshan and Bhattacharya, 2009).  

The picture for highly educated women looks different. Real earnings of men and 

women with graduate level education did still rise after 1999, though at a slower rate than 

before. Among highly educated women, self-employment in manufacturing and services 

became more important, but regular employment in services increased as well. These 

women, or at least some of them, appear to have access to more attractive jobs in terms of 

visibility, security, and earnings. Given India’s structure of growth, which is in large part 

driven by skill-intensive services, this should hardly be surprising. The unit level 

estimation results indeed show that highly educated women, as opposed to the poorly 

educated, are drawn into the labor force by higher wages. Their own education, moreover, 
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has a positive effect on participation, while household head’s education has no effect. The 

effect of unearned income is similar as for the poorly educated, so overall the highly 

educated women behave more in line with the standard models of labor supply. 

To conclude, our analysis indicates that the impressive economic performance of the 

Indian economy is, if anything, only creating attractive labor market opportunities for 

highly educated women. The urban labor market for poorly educated women (and men) 

does not seem to be improving at all, and there is no evidence that increased participation 

among them is a positive reflection of India’s fast economic growth. It always remains 

debatable whether increased participation in low-paying and informal jobs should be seen 

as improvements compared to non-participation. For whatever reason women decide to 

work, it does allow them to contribute to household income. One could surely also argue 

that home workers in the garments industry, for example, contribute to India’s economic 

success. As Bhalotra and Umaña-Aponte (2010) argue, however, distress-driven 

participation in a highly flexible labor market is unlikely to contribute to women’s 

empowerment. Since for Indian women with little education, push factors and household 

social status are major determinants of participation, while own earnings potential plays no 

role, their participation can hardly be considered a sign of emancipation. 
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Appendix 

 
Table A.1 - Urban females (age 20-59) by employment status and industry  

Below secondary education 1987-88 1993-94 1999-00 2004-05
Agriculture Self-employed 870 (2.5) 876 (2.2) 744 (1.7) 1,265 (2.5)
 Regular 35 (0.1) 37 (0.1) 56 (0.1) 73 (0.1)
 Casual 861 (2.5) 1,173 (2.9) 1,124 (2.6) 1,080 (2.1)
Manufacturing Self-employed 1,024 (3.0) 1,137 (2.9) 1,383 (3.1) 2,004 (4.0)
 Regular 362 (1.1) 312 (0.8) 517 (1.2) 641 (1.3)
 Casual 508 (1.5) 570 (1.4) 316 (0.7) 430 (0.9)
Other industry  Self-employed 12 (0.0) 16 (0.0) 11 (0.0) 11 (0.0)
 Regular 58 (0.2) 58 (0.1) 51 (0.1) 48 (0.1)
 Casual 393 (1.2) 567 (1.4) 683 (1.6 757 (1.5)
Services Self-employed 1,046 (3.1) 1,388 (3.5) 1,802 (4.1) 1,896 (3.8)
 Regular 1,054 (3.1) 1,274 (3.2) 1,432 (3.3) 2,450 (4.9)
 Casual 431 (1.3) 617 (1.5) 760 (1.7) 620 (1.2)
Workforce 6,654(19.4) 8,023(20.1) 8,879(20.2) 11,273(22.4)
Unemployed  285  (0.8) 207  (0.5) 158  (0.4) 362  (0.7)
Other  27,364(79.8) 31,612(79.4) 34,926(79.4) 38,672(76.9)
Total  34,304(100) 39,838(100) 43,965(100) 50,308(100)
 
Secondary education or higher 1987-88 1993-94 1999-00 2004-05
Agriculture Self-employed 25  (0.3) 32  (0.2) 21  (0.1) 78  (0.3)
 Regular 2  (0.0) 1  (0.0) 3  (0.0) 5  (0.0)
 Casual 5  (0.0) 14  (0.1) 12  (0.1) 12  (0.0)
Manufacturing Self-employed 98  (1.0) 111  (0.7) 168  (0.7) 437  (1.5)
 Regular 138  (1.4) 203  (1.3) 263  (1.1) 410  (1.4)
 Casual 4  (0.0) 22  (0.1) 27  (0.1) 29  (0.1)
Other industry Self-employed 5  (0.1) 6  (0.0) 9  (0.0) 14  (0.0)
 Regular 29  (0.3) 41  (0.3) 35  (0.1) 74  (0.2)
 Casual 6  (0.1) 5  (0.0) 12  (0.1) 3  (0.0)
Services Self-employed 154  (1.5) 363  (2.3) 609  (2.6) 971  (3.3)
 Regular 1,654(16.5) 2,361(14.8) 3,008(12.9) 3,952(13.3)
 Casual 9  (0.1) 13  (0.1) 36  (0.2) 24  (0.1)
Workforce 2,130(21.3) 3,173(19.9) 4,201(18.0) 6,009(20.2)
Unemployed  498  (5.0) 769  (4.8) 754  (3.2) 1,364  (4.6)
Other  7,392(73.8) 11,984(75.2) 18,381(78.8) 22,349(75.2)
Total  10,020 (100) 15,928 (100) 23,335 (100) 29,724 (100)

Note: Numbers are in thousands, the percentage of total is given in parentheses. Agriculture includes forestry 
and fishing. Other industry includes mining, construction, and utilities. Self-employment includes own account 
workers, home workers, employers, and unpaid family workers. Regular employees receive salary or wages on a 
regular basis. Casual workers receive a wage according to the terms of the daily or periodic work contract.  
“Other” includes all non-labor force and a small number of women who work but do not report their industry. 
Source: NSS Employment and Unemployment Survey, population totals from Sundaram (2007). 
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Table A.2 - Wage equation, estimation results 
 Below secondary education Secondary or higher education 

ln w 1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

Age 0.03** 0.03* 0.03**  0.12*** 0.11*** 0.09*** 
 [0.01] [0.01] [0.01]  [0.01] [0.01] [0.02] 
Age sq. 0.00 0.00 -0.00* -0.00*** -0.00*** -0.00** 
 [0.00] [0.00] [0.00]  [0.00] [0.00] [0.00] 
Illiterate Ref. Ref. Ref.     
Literate 0.12* 0.17*** 0.15***     
 [0.05] [0.05] [0.04]     
Primary 0.15** 0.13** 0.13***     
 [0.05] [0.05] [0.04]     
Middle 0.53*** 0.26*** 0.25***     
 [0.06] [0.05] [0.04]     
Secondary     Ref. Ref. Ref. 
Graduate  0.52*** 0.50*** 0.60*** 
     [0.04] [0.04] [0.05] 
Constant 2.81*** 3.34*** 3.28***  2.50*** 2.60*** 2.66*** 
 [0.21] [0.22] [0.18] [0.24] [0.27] [0.27] 
Lambda 0.22*** 0.21*** 0.14***  0.16*** 0.16*** 0.21*** 
 [0.04] [0.04] [0.03] [0.04] [0.05] [0.05] 
N 2264 2182 2623  1755 2125 1891 

Note: Dependent variable is log real weekly earnings. Lambda is the sample selection bias correction term 
(see Heckman, 1979). Standard errors are in brackets, significance levels: *p<.10; **p<.05; ***p<.01 

 
 

Table A.3 - Wage model selection equation, estimation results 

 Below secondary education  Secondary or higher education 

Pr(employee) 1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

Age 0.09*** 0.11*** 0.10***  0.20*** 0.14*** 0.13*** 

 [0.01] [0.01] [0.01]  [0.02] [0.01] [0.01] 

Age sq. -0.00*** -0.00*** -0.00***  -0.00*** -0.00*** -0.00*** 

 [0.00] [0.00] [0.00]  [0.00] [0.00] [0.00] 

Illiterate        

Literate -0.20*** -0.24*** -0.20***     

 [0.04] [0.04] [0.04]     

Primary -0.39*** -0.40*** -0.36***     

 [0.04] [0.04] [0.04]     

Middle -0.41*** -0.48*** -0.48***     

 [0.05] [0.04] [0.04]     

Secondary     Ref. Ref. Ref. 

Graduate     0.72*** 0.78*** 0.74*** 

     [0.04] [0.03] [0.03] 
Table continues on next page 
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Table A.3, continued 

 Below secondary education Secondary or higher education

Pr(employee) 1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

ln(y_unearned) -0.17*** -0.12*** -0.16***  -0.13*** -0.08*** -0.13*** 

 [0.01] [0.01] [0.01]  [0.02] [0.01] [0.01] 

Regshare_y 0.16*** 0.05 0.10***  0.55*** 0.50*** 0.51*** 

 [0.03] [0.03] [0.03]  [0.04] [0.03] [0.04] 

Illiterate h.h. 0.80*** 0.82*** 0.70***     

 [0.05] [0.05] [0.05]     

Literate h.h. 0.53*** 0.55*** 0.45***     

 [0.05] [0.05] [0.05]     

Primary h.h. 0.42*** 0.49*** 0.45***     

 [0.05] [0.05] [0.05]     

Middle h.h. 0.30*** 0.28*** 0.35***  -0.03 0.09* 0.09* 

 [0.06] [0.05] [0.05]  [0.05] [0.04] [0.04] 

Secondary h.h.        

Graduate h.h. 0.45*** 0.28*** 0.14  -0.08 -0.04 0.06 

 [0.07] [0.08] [0.08]  [0.04] [0.03] [0.04] 

Married -0.53*** -0.59*** -0.66***  -0.98*** -0.92*** -1.04*** 

 [0.04] [0.04] [0.04]  [0.05] [0.05] [0.05] 

Children0-4 -0.11*** -0.18*** -0.17***  -0.09*** -0.10*** -0.20*** 

 [0.02] [0.02] [0.02]  [0.03] [0.02] [0.03] 

Children 5-14 -0.04*** -0.04*** 0.00  -0.09*** -0.07*** -0.03 

 [0.01] [0.01] [0.01]  [0.02] [0.02] [0.02] 

SCST 0.44*** 0.39*** 0.31***  0.24** 0.32*** 0.25*** 

 [0.03] [0.03] [0.03]  [0.08] [0.05] [0.05] 

Muslim -0.36*** -0.62*** -0.60***  -0.14 0.05 -0.15* 

 [0.04] [0.04] [0.04]  [0.08] [0.06] [0.06] 

Christian 0.34*** 0.17* -0.04  0.54*** 0.39*** 0.35*** 

 [0.07] [0.08] [0.08]  [0.08] [0.06] [0.07] 

Other non-Hindu -0.05 -0.40*** -0.13  -0.18* -0.08 -0.06 

 [0.08] [0.09] [0.08]  [0.07] [0.06] [0.07] 

constant -2.49*** -2.53*** -1.91***  -3.66*** -3.33*** -2.44*** 

 [0.19] [0.20] [0.19]  [0.27] [0.24] [0.25] 

N 29618 26429 24067  9515 14695 12119 
Note: Table shows estimated probit coefficients, with robust standard errors in brackets. Region dummies 
are included in the estimation, but not reported. Significance levels: *p<.10; **p<.05; ***p<.01 
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Table A.4 - Probit average marginal effects, sample including self-employed 
Pr(work) low education sample  high education sample 
  1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

ln(y_unearned) -0.02*** -0.02*** -0.02*** -0.03*** -0.01*** -0.02*** 
 [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] 
Regshare_y -0.04*** -0.07*** -0.06*** 0.09*** 0.06*** 0.04*** 
 [0.01] [0.01] [0.01] [0.01] [0.01] [0.01] 
Underemployed  0.01 0.02***  0.04** 0.02 
  [0.01] [0.01]  [0.02] [0.02] 
Age 0.02*** 0.02*** 0.02*** 0.04*** 0.03*** 0.03*** 
 [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] 
Age2 -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** -0.00*** 
 [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] 
Married -0.10*** -0.11*** -0.15*** -0.22*** -0.21*** -0.24*** 
 [0.01] [0.01] [0.01] [0.01] [0.01] [0.02] 
Children0-4 -0.02*** -0.02*** -0.02*** -0.03*** -0.02*** -0.05*** 
 [0.00] [0.00] [0.00] [0.01] [0.01] [0.01] 
Children 5-14 0.00 0.00 0.01* -0.02*** -0.01** 0.00 
 [0.00] [0.00] [0.00] [0.00] [0.00] [0.00] 
SCST 0.07*** 0.05*** 0.04*** 0.05 0.06*** 0.06*** 
 [0.01] [0.01] [0.01] [0.03] [0.01] [0.02] 
Muslim -0.07*** -0.09*** -0.09*** -0.01 0 -0.05** 
 [0.01] [0.01] [0.02] [0.02] [0.02] [0.02] 
Christian 0.03* -0.01 -0.02 0.14*** 0.08* 0.08* 
 [0.01] [0.02] [0.02] [0.04] [0.04] [0.04] 
Other non-Hindu -0.02 -0.07*** -0.03 -0.04 -0.02 -0.01 
 [0.01] [0.02] [0.02] [0.03] [0.02] [0.03] 
Literate -0.04*** -0.04*** -0.05***    
 [0.01] [0.01] [0.01]    
Primary -0.06*** -0.07*** -0.06***    
 [0.01] [0.01] [0.01]    
Middle -0.07*** -0.08*** -0.08***    
 [0.01] [0.01] [0.01]    
Graduate    0.18*** 0.17*** 0.15*** 
    [0.01] [0.01] [0.01] 
Illiterate h.h. 0.16*** 0.14*** 0.13***    
 [0.02] [0.01] [0.01]    
Literate h.h. 0.09*** 0.09*** 0.09***    
 [0.01] [0.01] [0.01]    
Primary h.h. 0.07*** 0.08*** 0.08***    
 [0.01] [0.01] [0.01]    

Table continues on next page 
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Table A.4, continued 
Pr(work) low education sample  high education sample 
  1987-88 1999-00 2004-05  1987-88 1999-00 2004-05 

Middle h.h. 0.04*** 0.04*** 0.06*** 0.02 0.02 0.04*** 
 [0.01] [0.01] [0.01] [0.01] [0.01] [0.01] 
Graduate h.h. 0.03 0 -0.01 -0.01 -0.01 0.01 
 [0.02] [0.01] [0.02]   [0.01] [0.01] [0.01]   

N 32104 28889 26722  9759 15229 12882 
Pseudo R-sq 0.18 0.16 0.16  0.16 0.15 0.16 
Note: Reference category for religion is Hindu; for own education is Illiterate (low education sample) 
or Secondary (high-education sample); and for household head education is Secondary. In the high 
education sample, the category Middle for household head education includes all levels below 
secondary. Region dummies are included in the estimation. Robust standard errors between brackets, 
note that standard errors do not account for the estimation of the own wage. Significance levels: 
*p<.10; **p<.05; ***p<.01.  





 

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) 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

19
90

-9
1

19
91

-9
2

19
92

-9
3

19
93

-9
4

19
94

-9
5

19
95

-9
6

19
96

-9
7

19
97

-9
8

19
98

-9
9

19
99

-0
0

20
00

-0
1

20
01

-0
2

20
02

-0
3

20
03

-0
4

20
04

-0
5

20
05

-0
6

20
06

-0
7

20
07

-0
8

 
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 

0.00

0.05

0.10

0.15

0.20

0.25

15 16 17 18 19 20 21 22 24 25 26 27 28 29 30 31 32 33 34 35 36

1994-95 2000-01 2005-06

 
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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are averages for 2001-2006. Points are labeled with industry classification codes. Source: NSS survey of 
unorganized manufacturing and author’s calculations. 

 

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. 
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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 
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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.  
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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. 





 

Samenvatting (Summary in Dutch) 

De economie van India is snel gegroeid sinds aan het begin van de jaren 90 verregaande 

hervormingen werden doorgevoerd in o.a. het handels- en industriebeleid. Groei van de 

economie is echter slechts een onderdeel van economische ontwikkeling in bredere zin, en 

gaat in ieder land gepaard met verschillende sociaaleconomische veranderingen. Een aantal 

van deze veranderingen zijn minder eenduidig positief in India, zoals de toenemende 

ongelijkheid tussen rijk en arm. Dit proefschrift bestaat uit vier studies van de Indiase 

economie, over ongelijkheid, arbeidsparticipatie van vrouwen, en de informele sector. 

Onderzoek naar deze onderwerpen is van belang om beter te begrijpen wat economische 

ontwikkeling betekent voor de bevolking van een land. 

In hoofdstuk 2 wordt het verband tussen groei en ongelijkheid onderzocht op macro-

economisch niveau. De vraag wordt gesteld hoe de sectorspecifieke groeistructuur de 

verandering in ongelijkheid beïnvloedt. Deze vraag is van belang omdat verschillende 

sectoren gebruik maken van verschillende productiefactoren, die weer in bezit zijn van en 

dus inkomsten verschaffen aan verschillende huishoudens. Waar bestaand onderzoek 

vooral onderscheid maakt tussen kapitaal- en arbeidsintensieve productie, wordt in 

hoofdstuk 2 gekeken naar het gebruik van kapitaal en van laag-, midden- en 

hooggeschoolde arbeid. Deze verschillen in scholing zijn belangrijk omdat ze voor een 

groot deel de loonsongelijkheid verklaren. En omdat het grootste deel van inkomens van 

huishoudens bestaat uit inkomen uit arbeid, maakt de ongelijkheid van lonen een groot deel 

uit van de totale ongelijkheid tussen huishoudens. 

De analyse in hoofdstuk 2 is gebaseerd op de Social Accounting Matrix (SAM) van 

India voor 2002-03. De productie in de SAM is onderverdeeld in tien sectoren, en voor 

iedere sector wordt een toename in de vraag naar eindproducten gesimuleerd. Deze 

toename in vraag heeft uiteindelijk een effect op de inkomens van verschillende typen 

arbeid in verschillende huishoudens, en daarmee op inkomensongelijkheid.   

De analyse heeft twee belangrijke resultaten. Ten eerste zien we dat groei in de sociale 

en persoonlijke dienstensector leidt tot een toename in ongelijkheid. Dit is in mindere mate 

ook het effect van groei in de zware industrie en andere dienstensectoren. Alleen groei van 

de landbouwsector leidt tot minder ongelijkheid, omdat hier voornamelijk laaggeschoolde 

arbeid wordt benut en de verdiensten toekomen aan de armste huishoudens. Aangezien 

groei van de Indiase economie grotendeels geconcentreerd is in de dienstensectoren die 
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veel gebruik maken van hooggeschoolde arbeid, is te verwachten dat de ongelijkheid 

verder zal blijven toenemen. 

Een tweede bevinding is dat het onderscheid tussen laag-, midden- en hooggeschoolde 

arbeid de bepalende factor is in het verband tussen sectorspecificieke groeistructuur en 

ongelijkheid. Zonder dit onderscheid leidt de analyse tot het resultaat dat groei in welke 

sector dan ook de ongelijkheid vermindert. Echter, doordat in werkelijkheid een aantal 

sectoren voornamelijk hooggeschoolde arbeid gebruikt, is het uiteindelijk niet de algehele 

arbeidsintensiviteit, maar de laaggeschoolde-arbeidsintensiviteit die moet zorgen voor 

meer gelijke groei. Dit is in India nog meer van belang dan in andere ontwikkelingslanden, 

omdat de verdeling van onderwijs in India zeer ongelijk is. 

 

In hoofdstuk 3 wordt het verband tussen onderwijs en ongelijkheid verder onderzocht 

op basis van een decompositie van de toename van ongelijkheid tussen huishoudens in de 

periode 1993-94 tot 2004-05. Daarbij worden drie verbanden tussen onderwijs en 

veranderingen in ongelijkheid tussen huishoudens van hoofdelijke consumptie blootgelegd. 

Het eerste is het effect van veranderingen voor leden van het huishouden in de zogeheten 

opbrengsten van hun onderwijs. Het tweede effect is dat van veranderingen in 

onderwijsniveaus zelf: huishoudens met meer hooggeschoolde personen zijn over het 

algemeen rijker, dus als een groter deel van de bevolking hoger geschoold is, zal de 

ongelijkheid veranderen ook al blijven de rendementen van onderwijs gelijk. Het derde 

effect is het indirecte effect van veranderingen in onderwijsniveaus op hoofdelijke 

consumptie, via veranderingen in het aantal kinderen per huishouden. 

 Eerder onderzoek heeft aangetoond dat stijgende loonsongelijkheid (tussen individuen) 

het gevolg is van toename van opbrengsten van onderwijs, die vooral snel stijgen voor de 

hoogste onderwijsniveaus (Kijima, 2006). Een belangrijke vraag is daarom of dit zich ook 

vertaald heeft in hogere ongelijkheid tussen huishoudens. De decompositie-analyse laat 

zien dat dit in India niet het geval is. Ongelijkheid tussen laag- en hoogopgeleid is gegroeid 

onder werknemers, maar niet onder het zeer grote deel van de bevolking dat zelfstandig 

werkt. Aangezien in veel ontwikkelingslanden slechts een klein deel van arbeid bestaat uit 

arbeid door werknemers, betekent dit dat onderzoek naar ongelijkheid tussen werknemers 

waarbij zelfstandigen niet in acht worden genomen, weinig inzicht zal geven in 

ongelijkheid tussen alle huishoudens.  

Op basis van een schattingsmodel voor onderwijsniveaus blijkt verder dat tussen 1993 

en 2004 de ongelijkheid van onderwijs in India is toegenomen. De algemene tendens is dat 
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een grote groep analfabeten achterblijft, terwijl de rest van de bevolking juist vooruitgaat 

in termen van onderwijsniveau. Dit heeft bijgedragen aan de toename van ongelijkheid van 

consumptie tussen huishoudens in rurale gebieden, waar in 2004 nog 35 procent van de 

mannen en bijna 65 procent van de vrouwen analfabeet was. Daar komt nog een tweede 

effect bij, namelijk het indirecte effect via veranderingen in het aantal kinderen. Vrouwen 

met een hoger onderwijsniveau krijgen over het algemeen minder kinderen, en 

huishoudens met minder kinderen hebben gemiddeld een hogere consumptie per persoon. 

De stijging van onderwijsniveaus en daarmee de afname van het aantal kinderen was in 

ruraal India het grootst onder de huishoudens die in 1994 tot de rijkste behoorden. Hiermee 

nam de ongelijkheid verder toe.  

Al met al laat de analyse in hoofdstuk 3 zien dat de toenemende ongelijkheid van 

onderwijs in India een belangrijke oorzaak is van toenemende ongelijkheid tussen 

huishoudens. Het verminderen van analfabetisme zal daarom een belangrijk middel zijn in 

de strijd tegen verdere groei van de ongelijkheid. 

 

Een belangrijke ontwikkeling in de afgelopen decennia is de wereldwijde toename van 

arbeidsparticipatie van vrouwen. Deze ontwikkeling wordt veelal toegejuicht als een teken 

van de verbeterende positie van vrouwen op de arbeidsmarkt en in de samenleving: de 

kansen voor vrouwen nemen toe als gevolg van hogere opleiding en meer aantrekkelijke 

banen in de dienstensector, gepaard met een afname van sociale barrières die het 

buitenshuis werken van vrouwen beperken. 

Tegelijkertijd bestaat echter ook het idee dat arbeidsparticipatie van vrouwen dient als 

een verzekeringsmechanisme voor huishoudens (Attansio et al., 2005). Door globalisering 

is de onzekerheid in de arbeidsmarkt gegroeid en dit zou als gevolg hebben dat meer 

vrouwen genoodzaakt zijn betaald werk te doen (Standing, 1999). Met name in 

ontwikkelingslanden kan dit een grote rol spelen, omdat arme huishoudens vaak weinig 

mogelijkheden hebben om zich te verzekeren tegen onverwacht inkomensverlies en omdat 

er een grote informele sector is waar men gemakkelijk tijdelijk werk kan vinden. Dit beeld 

wordt bevestigd in recent empirisch onderzoek van Bhalotra en Umaña-Aponte (2010), die 

aantonen dat arbeidsparticipatie van vrouwen in ontwikkelingslanden contracyclisch is. 

De arbeidsparticipatie van vrouwen in India is laag vergeleken met andere landen, en 

veranderde weinig tijdens de periode van hoge economische groei, afgezien van een 

toename tussen 1999-2000 en 2004-05. Om te begrijpen hoe de positie van vrouwen 

verandert en om beter inzicht te krijgen in toekomstige ontwikkelingen in de 
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arbeidsparticipatie van vrouwen, is het belangrijk om te weten welke factoren hierin 

bepalend zijn. In hoofdstuk 4 wordt de vraag gesteld of de arbeidsparticipatie van vrouwen 

in stedelijk India gedreven wordt door pull-factoren zoals stijgende lonen, of door push-

factoren zoals toenemende onzekerheid op de arbeidsmarkt. 

De stijgende arbeidsparticipatie van vrouwen tussen 1999-2000 en 2004-05 ging 

gepaard met stagnatie of zelfs daling van reële lonen voor mannen en vrouwen, behalve 

voor de meest hooggeschoolde werknemers. Onder laagopgeleide vrouwen was er in deze 

periode vooral een toename van het aantal werknemers in de persoonlijke dienstensector en 

zelfstandigen in de kledingindustrie. Deze beroepen worden gekarakteriseerd door 

kwetsbaarheid van werknemers en zeer lage en variabele inkomsten. Voor hoogopgeleide 

vrouwen nam de werkgelegenheid toe in meer aantrekkelijke sectoren, zoals 

volwassenenonderwijs en software consultancy. Hun positie op de arbeidsmarkt lijkt beter 

te zijn, wat niet verrassend is aangezien de snelst groeiende sectoren in India vooral veel 

hooggeschoolde arbeid gebruiken.  

De push- en pull-factoren worden verder geanalyseerd in een statisch model voor 

arbeidsaanbod, met nationale data voor individuen en hun huishoudens uit 1987-88, 1999-

00 en 2004-05. Hierin worden de determinanten van participatie in betaald werk geschat, 

afzonderlijk voor laag- en hoogopgeleide vrouwen. Het belangrijkste resultaat dat blijkt uit 

deze analyse is dat alleen hoogopgeleide vrouwen worden aangetrokken door hogere 

lonen: het verwachte loon heeft geen effect op de participatie van laagopgeleide vrouwen. 

Voor deze laatste groep spelen push-factoren, zoals tijdelijke werkloosheid van mannen in 

het huishouden en de sociale status van het huishouden, een bepalende rol.  

De conclusie van hoofdstuk 4 is dat toenemende arbeidsparticipatie van laagopgeleide 

vrouwen in India niet kan worden gezien als het resultaat van een verbeterde positie op de 

arbeidsmarkt. Ondanks indrukwekkende economische groei wordt arbeidsparticipatie van 

deze groep nog steeds voornamelijk bepaald door economische noodzaak en sociale 

beperkingen. Alleen voor de hoogopgeleide minderheid van de vrouwen zien we een 

positief ‘pull’-effect van stijgende lonen en aantrekkelijke banen. Voor de meerderheid 

echter is toename van de arbeidsparticipatie niet een teken van emancipatie. 

 

Hoofdstuk 5, tot slot, richt zich op de informele sector: het deel van de economie waarin 

de arbeidsmarkt niet gereguleerd is en waarin werknemers geen sociale voorzieningen 

hebben. De informele sector omvat een breed scala aan activiteiten, variërend van 

productie voor het eigen levensonderhoud tot winstgevende micro-ondernemingen. Een 
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belangrijk aspect in het begrijpen van de evolutie van de informele sector is haar interactie 

met de formele sector. Deze interactie is de kern van de zogenaamde ‘structuralist school’, 

die stelt dat de formele sector baat heeft bij de goedkope producten en flexibele arbeid die 

de informele sector biedt. Derhalve kan men niet verwachten dat de informele sector 

verdwijnt met economische groei, zeker niet in een context van liberalisering van handels- 

en industriebeleid, die concurrentiedruk in de formele sector vergroten. In veel 

ontwikkelingslanden, waaronder India, zien we inderdaad dat economische groei gepaard 

gaat met aanhoudend hoge of zelfs groeiende informaliteit.  

Ook in recent theoretisch onderzoek laten productieverbanden tussen formele en 

informele sector een belangrijk effect zien op de groei van de informele sector (Ranis en 

Stewart, 1999; Marjit, 2003;. Arvin-Rad et al., 2010), maar het ontbreekt aan empirische 

analyses op dit gebied. De analyse in hoofdstuk 5 heeft betrekking op de industrie in India 

en onderzoekt of de vraag naar informele productie vanuit de formele sector een 

belangrijke determinant is van de grootte van de informele sector. Deze analyse is 

gebaseerd op nationaal representatieve microdata voor formele en informele bedrijven voor 

de jaren 1994-95, 2000-01 en 2005-06. De informele sector was in 2005-06 goed voor 

bijna 90 procent van de werkgelegenheid en 40 procent van de productie in de industrie. 

Dit aandeel is sinds het begin van de jaren 90 min of meer constant gebleven. 

Uit deze analyse blijkt dat onderaanneming en input-aankopen door de formele sector 

een positief effect hebben op de werkgelegenheid in de informele sector, maar dit effect is 

alleen statistisch significant wanneer ten minste 40 procent van de informele bedrijven 

binnen een staat in een bepaalde industrie op contractbasis produceert. Dit is voornamelijk 

het geval in de informele productie van tabak en van textiel. Verreweg het grootste deel 

van de groei in werkgelegenheid in de informele sector tussen 2000-01 en 2005-06 vond 

plaats in de tabaksindustrie. Echter, juist in deze industrie namen onderaanneming en 

input-aankopen door de formele sector af. Ondanks statistisch significante resultaten 

moeten we stellen dat de formele-informele productieverbanden het grootste deel van de 

recente groei van de informele sector in India niet kunnen verklaren. In het licht van eerder 

onderzoek naar de industrie in India (Besley en Burgess, 2004; Aghion et al., 2008) duiden 

deze resultaten erop dat de aanhoudend hoge informaliteit in de industrie meer te maken 

heeft met strikte arbeidswetgeving voor de formele sector dan met structurele 

productieverbanden tussen formele en informele sector. 
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