
 

ABSTRACT 

SAWANT, KSHAMA VIVEK. Elderly Labor Supply in a Rural, Less Developed Economy: An 
Empirical Study. (Under the direction of Robert Louis Clark.) 

The important factors that determine the living standards of adults are labor force 

participation, living arrangements, and health status. For the elderly, lifetime asset 

accumulation is another key determinant of living standards in old age. 

 

In a majority of less developed countries (LDCs), especially in the rural areas, asset 

accumulation levels of the elderly are very low. Employer-based or public pension 

income is accessible to only a tiny percentage of the elderly. A crucial aspect of empiri-

cal and policy interest is how rural LDC elderly obtain economic welfare in the absence 

of private asset accumulation or formal public programs. A majority of the elderly 

continue to work in very old age. A majority of the rural LDC elderly, especially in South 

Asia, also live in extended households, which typically include their children, and the 

children’s families. How this living arrangement impacts the elderly has been examined 

only sparingly. Indeed, national policy on older persons in India, for instance, has 

implicitly assumed that the extended household works well in delivering old age 

support. 

 

In light of these facts, the current study presents an empirical economic profile of rural 

elderly in Northern India by examining their labor supply in detail. The empirical study 

carries out three tasks. Elderly labor supply is estimated via a structural framework that 



 

is robust to the endogeneity of marginal productivity, and includes a wide range of 

demographic, household-level, and infrastructure covariates. The framework is used to 

examine the extended household as an old age support mechanism. A key contribution 

of this study is that rural work behavior is observed separately for wage-based labor, 

production on household farms, and household-owned business enterprises. Secondly, 

the study attempts to situate the labor supply analysis in the larger context of intrahou-

sehold economics. A specific question asked is, do rural elderly work out of preference 

or are they primarily compelled by poverty? This question is interpreted as a ``poverty 

hypothesis’’ for elderly labor supply. The hypothesis was originally developed in the 

economics literature on LDC child labor. Congruent with child labor, a general form of 

the hypothesis states that the household’s poverty compels the elderly to work. The 

corresponding empirical implication is that the own-wage elasticity of the elderly will 

be negative. Finally, reduced-form estimates are derived for the labor participation 

decision to include labor supply in domestic work, and other non-market work activi-

ties. 

 

The empirical findings suggest that living with adult children does not have statistically 

significant influences on the hours supplied by the elderly in wage-based labor. The 

non-elderly working coresiding members are, on the other hand, predicted to work 

more wage hours if elderly are present in the household. The own-wage elasticity of 

annual hours of elderly labor supply is estimated to be negative for wage work. Since 



 

the estimates are structurally robust, this can be suggestive of a poverty hypothesis for 

elderly in rural North India. 

 

The reduced-form model for labor participation predicts that elderly men coresiding 

with at least one adult son and daughter-in-law are less likely to choose to work. Elderly 

women coresiding with adult daughters are less likely to be working. The elderly not 

coresiding with adult children are less likely to be working when small children and 

young teenagers are present in the household. 

 

The empirical results provide strong support for formal social security programs, and 

for elderly-targeted policies to be combined with rural poverty alleviation and employ-

ment generation. 
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1. Introduction 

 

With the inevitability of physical aging, a question of fundamental interest in microeco-

nomics is how do individuals obtain economic welfare and maintain living standards in 

their old age. There is a very extensive literature that deals with the economics of aging 

in developed societies. That research has primarily focused on understanding the 

processes of household saving for income security in old age, and the economic im-

pacts of health changes on elderly living standards. The standard theoretical models 

that study household saving for retirement and old age security can be grouped under 

the ``permanent income lifecycle hypothesis''. The hypothesis states that individuals 

use available information in order to ``smooth'' or optimally distribute consumption 

across time periods. This hypothesis has provided the framework for studying savings 

decisions by individuals. In particular, it has been useful for studying savings decisions 

for retirement and old age.1 The models predict borrowing by an individual during 

schooling and before working, then wealth accumulation (saving) during working years, 

followed by dis-saving during retirement. Empirical studies of elderly living standards 

based on the permanent income lifecycle hypothesis require examination of income, 

                                                 
1
 Although the lifecycle framework was originally devised to study the intertemporal smoothing of 

consumption, it has proved useful in analyzing different motives for saving, including those consistent 
with financing retirement and ensuring economic security in old age. See Browning and Lusardi (1996) 
for an extensive survey. 
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consumption, and asset accumulation patterns over the lifetime of the household, from 

working years to retirement. 

 

Since most of the elderly in the developed world live either alone or in two-member 

households with their spouses, standard household-level surveys have allowed detailed 

empirical analyses of elderly economic status based on the permanent income hypo-

thesis.  Data from national surveys in developed countries reveal important information 

on the economic status and the sources of income of the elderly. In the United States 

(U.S.), for example, in the Current Population Survey (an annual survey conducted by 

the U.S. Census Bureau), the unit of account is an ``elderly household'', which is defined 

as an individual aged 65 years or older (65+) living alone, or a married couple with at 

least one of the two being 65+. In 2000, more than 80 percent of the 65+ population in 

the U.S. lived either alone or in two-member households with a spouse. Social security 

and employer pensions jointly accounted for 56 percent of the total income of this age 

group, and labor earnings accounted for 23 percent (Census, 2002). 

 

On the other hand, little is known about the living standards of the elderly in less 

developed countries (LDCs). The fundamental ideas from economic theory are univer-

sally valid. Saving is a mechanism for smoothing consumption across time periods, and 

asset accumulation provides insurance against uncertainty. Nevertheless, directly 
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transferring the analytical framework of the lifecycle models to LDCs does not yield 

useful predictions. The economic circumstances prevalent in LDCs, especially in the 

rural areas, differ in some key respects from those in developed countries. See Deaton 

and Paxson (1992). 

 

First, household sizes in LDCs tend to be large, with a majority of the elderly coresiding 

with their adult children in extended households. In Asia, for example, over 60 percent 

of the 65+ population resides with an adult child.2 Coresidence is highly prevalent 

among the rural elderly of South Asia. Most South Asian elderly coreside with sons; 

coresidence with adult daughters is much less prevalent in the region. Often sons 

continue to live in the ``family home'', creating a perpetual entity with renewed gener-

ations. The sons' wives and children become members of the already existing 

household. As a result, the age structure of households in the region tends not to vary 

much over time. Hence, it is difficult, if not impossible, to identify asset accumulation 

by the elderly members specifically for financing old age. 

 

Secondly, only a tiny proportion of the elderly in LDCs is eligible for employer-

sponsored or occupational pensions. For various reasons, even access to government 

assistance schemes is not widespread. These formal support systems are especially 

                                                 
2
 See Bongaarts and Zimmer (2001). 
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inaccessible to the rural elderly. Moreover, capital markets are incomplete or absent in 

the rural areas. A large proportion of the households engages in subsistence farming or 

casual labor, and generally has low and highly variable incomes. Most of the household 

saving, therefore, might be in the form of consumption insurance. That is, for smooth-

ing over short-term adverse economic shocks, rather than for long-term (and more 

individualized) objectives such as financing the old age of a person.3 

 

Coverage of LDC elderly under formal measures of old age assistance is very sparse. The 

elderly largely rely on their own labor supply and informal networks of family and 

community for security. Coresidence with adult children is a common living arrange-

ment. Thus, the economic well-being of a majority of the elderly in LDCs is intertwined 

with the economics of the extended household. However, little empirical evidence 

exists on the actual living standards of the elderly living within extended households, or 

on the effectiveness of the distribution of resources and goods so as to ensure elderly 

welfare. Data that would enable the identification of intrahousehold allocations are 

rare. This makes it difficult to arrive at direct quantitative measures of the economic 

welfare of the elderly. 

 

                                                 
3
 See Deaton and Paxson (1992) for a discussion on this. 



      

 

5 

Because the data limitations prevent a study of the intrahousehold allocations to the 

elderly in LDCs, we need to look for alternate avenues to obtain empirical evidence on 

elderly economic welfare. Examining the work behavior of the elderly is a useful 

starting point. Moreover, labor force participation and living arrangements are key 

determinants of individual living standards. It is therefore crucial to understand the 

nature, extent, and motivation of elderly labor supply in conjunction with their living 

arrangements. As compared to developed countries, a relatively large proportion of the 

elderly in rural LDCs continues to work during old age.4 Labor activities by the elderly in 

rural LDCs may be of several types - working on the family enterprise (including farm-

land), supplying labor in the market in return for wages, and making contributions to 

household work. 

 

Statistical surveys show that LDC elderly are likely to work into very old age. Few 

studies have empirically analyzed the labor supply decisions of the elderly in LDCs. 

Cameron and Cobb-Clark (2001) find, by using a reduced-form model, the labor supply 

by the elderly in Indonesia is largely not influenced by other sources of income support. 

Brandt, and Fan (2003) find that most poor elderly in rural China do not stop working. 

 

                                                 
4
 There are large disparities in elderly labor force participation rates between developed and developing 

countries. Developed countries have witnessed moves towards retirement as a consequence of in-
creased lifetime wealth accumulation and the availability of social security. 
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This research project examines the labor supply of rural elderly in LDCs within an 

extended household framework. Such an exercise will likely have key implications for 

contemporary policymaking in LDCs.5 Governments in many LDCs have traditionally 

tended to rely on the informal intrafamily arrangements for providing welfare to the 

nation's elderly. Formal social security programs are now starting to be implemented in 

many LDCs at the national and local levels. In general, however, there is little conclusive 

empirical evidence as to whether or not the informal networks have actually been 

effective in providing economic support to the elderly. If empirical evidence were to 

indicate that informal programs are less effective than generally believed, policymakers 

would have a compelling case for formal programs. On the other hand, if the informal 

support via the extended household is effective, governments will have to carefully 

anticipate any possible distortionary effects of formal programs on existing informal 

networks. 

 

The first research objective of this study is to glean an understanding of elderly eco-

nomic welfare outcomes by examining their labor supply behavior in detail. A structural 

empirical labor supply (hours of work) function is estimated separately for three 

different types of labor activities – wage work, labor on household farm, and work in 

                                                 
5
 Bertrand et al. (2003) and Duflo (2003) provide an excellent example of the response in the household 

dynamics to a targeted elderly social assistance program in an LDC. 
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household business enterprise. The model accounts for the endogeneity of the margin-

al product of labor. 

 

The structural estimates are analyzed to explain how the hours worked by the elderly 

vary with extended family characteristics such as the amount of land owned by the 

family, coresiding adult children, and the size of the household. There are several 

relevant empirical questions of interest. Does caste have any implications for labor 

supply in old age? Does greater wealth or higher educational attainment imply that 

people are less likely to continue working into old age? What does coresidence with 

adult children imply for elderly labor supply behavior? Conversely, do non-elderly 

adults who coreside with elderly parents tend to work more or less? The research 

presented here is a step towards allowing some of the broad economic questions of 

interest to be posed and tested empirically. 

 

Secondly, the study examines the motivation for elderly labor supply. The question 

asked is, do the elderly mostly work because of financial necessity? In other words, do 

they engage in labor activities primarily to ensure their own, and the extended house-

hold’s, economic security through a subsistence income? This question has been the 

subject of much research and policy interest in the literature on child labor in poor 

households. The question of whether children work to help the household reach a basic 
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target sustenance income, or more generally because the household’s ``poverty com-

pels labor’’, has been termed as the ``poverty hypothesis’’ that can explain child labor, 

(Bhalotra, 2000). This study argues that a similar poverty hypothesis can logically be 

applied in the case of elderly labor supply, and then tests for it. The interest in testing 

for a poverty hypothesis for elderly labor supply stems from its important policy impli-

cations. For instance, if the poverty hypothesis were suggested by empirical evidence, 

then one of the viable public policies for elderly welfare would be a basic income 

redistribution policy favoring poor extended households. 

 

The analysis makes use of the fact that the poverty hypothesis has several empirically 

testable implications. A implication of a strong statement of the hypothesis is that the 

own-wage elasticity of the elderly would be negative one. If such an empirical regularity 

were observed from the data, then it would strongly suggest that the elderly work to 

counter household poverty, and to help the household reach a target income. A less 

rigorous implication of the hypothesis is that the own-wage elasticity of elderly labor 

supply over the short run would be negative. This empirical outcome would suggest 

that the elderly labor supply is utilized to counter household poverty, or that poverty 

compels elderly labor supply. This study specifically examines these empirical implica-

tions. 
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Additionally, separate reduced-form models are estimated for the work participation 

decision of the elderly, which is important given the low level of literacy among the 

elderly, and their high rates of engagement in labor outside the formal market. The 

regressions account for those who coreside with adult children and those who do not. 

The reduced form specifications allow the inclusion of labor supply in non-market 

activities, and identify some of the effects of the extended household on the elderly 

decision to work. 

 

The presence of coresident adult children is not found to have statistically significant 

effects on elderly labor supply hours in the wage market. On the other hand, the 

presence of elderly in the household predicts increased wage work hours for the 

children of the elderly. The responsiveness of elderly labor supply to changes in mar-

ginal productivity is found to be negative for wage work. This could be suggestive of a 

poverty hypothesis for elderly labor supply in the LSMS households. Elderly individuals 

working on the household farm are expected to work fewer hours on the farm than the 

other members of the household. Additionally, mixed evidence is obtained from 

reduced-form empirical analysis on living arrangements, elderly labor supply, and 

elderly welfare. The model predicts that elderly men who coreside with their sons are 

less likely to choose to work if at least one daughter-in-law is also coresident. For 

elderly women who coreside with children, the presence of adult daughters implies a 
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lower probability of working. For the elderly who reside in households not inhabited by 

any of their adult children, results indicate that they are less likely to work the larger 

the number of coresiding small children and young teenagers. 

 

Organization of Contents 

Chapter 2 provides an overview of the aging phenomenon in the less developed world, 

with a detailed aging profile of India. It also contains a summary of pension programs in 

India, and the unorganized labor sector. This provides a background for the empirical 

study, since most of the individuals in the rural data set used belong to the unorganized 

labor sector. A review of the relevant economics literature is included in Chapter 3. The 

principal subjects covered in the review are elderly economics in relation with the role 

of adult children, elderly labor supply behavior, a background of intrahousehold eco-

nomics and the poverty hypothesis. The chapter also includes a summary of wage 

elasticity estimates from earlier empirical studies on labor supply. The Living Standards 

Measurement Surveys (LSMS) data set for India, which is used by this study, is de-

scribed in Chapter 4. An overview of the economy of the states of Bihar and Uttar 

Pradesh is also included. Chapter 5 lays out the analytical framework for the decision-

making by the rural extended household, where individuals may engage in more than 

one non-leisure activity, either in the market or domestically. The empirical model, 

based on the analytical model, is discussed in Chapter 6. Estimates from the empirical 
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work, and the analysis, are presented in the chapter. Concluding comments are pro-

vided in Chapter 7, along with a discussion on the policy implications of the empirical 

findings, and concepts for future research work. 
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2. Aging, Labor, and Retirement in Less Developed Countries 

 

One of the most significant contemporary global demographic trends is the accelerating 

growth in the percentage of the elderly population. The combination of falling birth 

rates and increasing life expectancy is contributing to this trend. According to a report 

published by the United Nations Population Division (2002), the proportion of the 

global population that was 60 or older (60+) went up from 8 percent in 1950 to 10 

percent in 2000. By 2050, the 60+ group is projected to account for 21 percent of the 

global population. Since the populations in many less developed nations, especially in 

Africa and Latin America, are still relatively young, cross-country variations in popula-

tion aging are expected to persist for several decades. However, globally the trend 

towards an older human population is largely irreversible, since the high birth rates of 

the past will likely not be replicated in the future. 

 

Industrialized countries are certainly experiencing dramatic increases in their propor-

tions of elderly population. For the remainder of this chapter, the term ``elderly’’ will 

imply 60+.6 In the United States, the elderly accounted for more than 16 percent (or 

one in every 6.2 persons) of the population in the year 2000. In Japan, 23.2 percent of 

the population (or one in every 4.3 persons) was elderly in 2000. 

                                                 
6
 The United States Census Bureau defines 65+ as elderly and 55+ as old. 
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Population aging is not limited to developed countries. Less developed countries are 

also witnessing fast increases in the percentage of elderly people within their popula-

tions. The less developed world is also by far the more heavily populated. Hence, 

although the proportion of the elderly in any individual LDC is lower than that in any of 

the developed countries, the number of elderly people is much higher in LDCs. In total, 

LDCs currently account for 60 percent of the world's elderly population. China and India 

currently contain the largest and second largest number of elderly persons. In 2005, 

there were 130 million elderly in China and 77 million in India.7 Most of the growth in 

the global elderly population over the next three decades will take place in LDCs. By 

2030, it is expected that four out of five elderly will live in LDCs.8 Over half of the 

overall growth will come from Asia, with more than a quarter by China alone. The ratio 

of retirees (pension-eligible individuals) to working age adults in China stood at 20 

percent in 2000. By contrast, the ratio in the U.S. was 19.7 percent in 2006.9 Cai, et al. 

(2006) project the ratio in China to increase to 45 percent by 2020. China’s elderly are 

also beginning to experience social upheaval as a result of the erstwhile one-child 

policy. Although the direct impact of the one-child policy on elderly welfare via interge-

nerational transfers is still to be studied, early psychological surveys suggest it may 

                                                 
7
 The corresponding numbers for Japan and the U.S. were 29.4 million and 45.6 million. 

8
 See the World Bank Policy Report on Aging (1994). 

9
 Source: 2006 American Community Survey, U.S. Bureau of Census. 
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have influenced the traditional norms of providing economic and other forms of 

support to the elderly, Cai, et al. (2006). 

 

The projected increases in the elderly populations are bound to put severe strains on 

national economies. According to the World Bank, about 30 percent of the world's 

elderly are currently covered by formal arrangements partially funded by public policy 

to ensure economic security. Over the next four to five decades, public spending on old 

age income security, as a percentage of GDP, is expected to escalate dramatically, and 

the increase is expected to be the largest in LDCs. With the developmental challenges 

already being faced by many of the LDCs, the increased aging of the population poses 

additional questions about the economic security, social well-being, and health care of 

the elderly, which urgently need to be addressed. 

 

2.1 The Elderly in South Asia 

Irudaya Rajan, et al. (2003) present an overview of the Census data on labor, aging, 

pensions, and social security for the three South Asian nations of India, Sri Lanka, and 

Bangladesh. The summary is based on independent reports on the aged populations in 

the three countries. India, Sri Lanka, and Bangladesh share several economic and social 

characteristics. They were colonies of the erstwhile British Empire, and are densely 
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populated LDCs. While they have young populations relative to developed countries, 

they have experienced increases in life expectancy in recent decades. They also have 

common cultural and social norms. 

 

In Sri Lanka, the elderly (individuals aged 60 and above) accounted for 12 percent of the 

population in 2006. The corresponding figure for Bangladesh was 6 percent, over 8 

million people. The proportion of the elderly is projected to rise steadily in the region, 

with projections of nearly 30 percent for Sri Lanka and 17 percent for Bangladesh in the 

year 2050. The relevant old age dependency ratio (those aged 60 and above to those 

aged 15 through 59) is expected to increase to 49 percent in Sri Lanka and 34 percent in 

Bangladesh by the year 2050.10 

 

2.1.1 Pensions in South Asia 

The three countries have well-developed pension programs for public and formal 

private employees. A diverse range of pension-related benefits and programs are 

available to public sector employees in the region. These include both defined benefit 

and defined contribution plans, and also a lump sum gratuity. The defined contribution 

program is usually a general provident fund that individuals pay into while working. The 

                                                 
10

 Statistics obtained from HelpAge International and Population Reference Bureau. 
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defined benefit programs are unfunded programs that are fulfilled by current govern-

ment revenues, and are indexed to inflation. 

 

Despite the existing provisions for pensions, the countries (and most other South Asian 

countries) are in urgent need of reforming and expanding their pension programs and 

facilities. Coverage rates have been very sparse, and are skewed towards a select 

section of the population – employees of the public sector, and of the formal private 

sector. Coverage is also highly skewed towards urban areas. The unorganized labor 

sector, which accounts for the majority of workers in South Asia, is largely not covered 

under current pension programs.11 India and Bangladesh reported a pension coverage 

rate of 8.9 and 2.1 percent, respectively, in 2004. Sri Lanka has by far the largest 

coverage rate in South Asia, with over 28 percent of elderly covered in 2004. 

 

With sparse coverage on the one hand, South Asia has simultaneously been experienc-

ing increasing payout pressure on its pension funds. One reason is that pension 

schemes for federal government employees, which are particularly generous, are 

funded from general revenues. Also, recent decades have specially witnessed a fiscal 

                                                 
11

 The term ``unorganized labor’’ is explained subsequently. Note that here the term does not refer to 
whether workers are organized in unions for the purpose of collective bargaining. 
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strain in the defined benefit programs. Expenditures in the defined benefit plan have 

risen dramatically in response to revisions in salary structures in the public sector. 

 

In 2004, India spent a total of $4.4 billion to cover defined benefit liabilities, which 

accounted for 0.6 percent of its GDP. Correspondingly, Sri Lanka and Bangladesh each 

spent just under $300 million, less than 0.3 and 0.1 percent of the GDP, respectively. 

 

Overall, pensions programs in South Asia serve a very small number of individuals. The 

programs are primarily urban-centered, with negligible coverage in rural areas. There is 

an implicit reliance on family as the support network, but this has not been studied 

empirically to a great extent. 

 

2.2 Aging in India 

India presents a very interesting and relevant example for studying the economics of 

aging in a country undergoing a developmental and demographic transition. India, the 

second most populous nation, currently accounts for 17.2 percent of the world's total 

population. The elderly population as a proportion of the total was 5.4 percent in 1951. 

Currently, over 9 percent of the total population is elderly. The size of India's elderly 

population is projected to further grow significantly in the coming decades. By 2025, it 
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is projected to grow to 170 million, accounting for 12.5 percent of the nation's popula-

tion. This proportion is expected to rise to over 20 percent (324 million people) in 2050. 

Several factors account for this ongoing growth. In 1947, just before the country gained 

independence from the British, life expectancy in India was around 32 years. Subse-

quently, in the post-independence period, improvements in public health, such as the 

massive control of infectious diseases, reduced mortality rates and boosted life expec-

tancy. Life expectancy at birth in the country currently stands at 64 years.12 In addition, 

increased attention to maternal health and infant inoculations has lowered levels of 

infant mortality. However, the fall in infant mortality has not been large enough to 

offset the demographic impact of increased average life span. 

 

On the other hand, the fertility rate in India is 2.81 children born per woman.13 Of the 

total population, 35 percent are currently under the age of 15. Not surprisingly, India is 

often referred to as a young country. The notion of a young country is reinforced by the 

overall life expectancy at birth that is significantly lower than that in developed coun-

tries. However, it is to be noted that despite progress since independence, the infant 

mortality rate remains relatively high, which accounts for most of the low value of life 

                                                 
12

 In Japan and the United States, life expectancy at birth during 2000-2005 was 81.5 and 77.5 years, 
respectively. 
13

 The crude birth rate is 23.8 per thousand persons. 
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expectancy at birth.14 Life expectancy in India at age 60 is about 76 for men and 77 for 

women. This is not very much lower than that in developed countries. In 2000, life 

expectancy at age 60 was 81.8 in Japan and 84.4 in the United States. Moreover, the 

large size of elderly population and the dearth of pension coverage make elderly 

economic security an urgent public policy issue in India. 

2.2.1 The Elderly in India: A Statistical Profile 

A detailed profile of the elderly in India can be obtained using data from National 

Sample Survey (NSS) and the Census. The NSS Organization of India carries out annual 

nationwide socioeconomic surveys. It collects household data on various aspects such 

as employment and sources of income, health, nutritional intake, borrowing and asset 

ownership, livestock ownership, durable and non-durable consumption, cultivation 

practices and crop yields. A special survey of the aged was collected for the first time in 

the 42nd round of the NSS, during July 1986 - June 1987. The survey was re-

administered during the 52nd round during 1995-96. The following is a summary 

economic and demographic profile of the elderly in India, based on the latest (52nd) 

                                                 
14

 Infant mortality rates for 2005-2006 were over 5 percent (57 deaths per 1000 live births, or one in 
every 17.5 live births). 
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round of NSS data (1998). At various points, comparisons are provided with Census 

numbers.15 

 

In the 52nd round of the NSS, data were collected for the elderly on their living ar-

rangements, number of living children, level of economic independence including 

wages and retirement benefits, number of dependents, health and morbidity, chronic 

ailments, sources of support, and role in the household. Census villages and urban 

blocks in urban areas were selected as first stage units (FSUs) for the survey. The total 

sample size of the FSUs, rural and urban combined, was 13,000. The number of FSUs 

allocated to rural versus urban was based on relative sizes of rural and urban popula-

tions, with double weighting for the urban areas. The individual households 

interviewed were called second stage units (SSUs). In all, 76,663 villages including 

43,076 households, and 4,991 urban blocks covering 29,807 households were surveyed 

in the sample.16 

 

Analysis of the raw data from the 1999-2000 National Sample Survey (NSS) for India 

shows that 63 per cent of men and 58 per cent of women continue to work and are 

                                                 
15

 In general, population estimates from the NSS data are lower than those from the Census data or from 
projections. This is mainly due to differences in coverage and methodology between the NSS and the 
Census. 
16

 Areas covered by the surveys excluded Kargil and Doda districts of Jammu and Kashmir, Ladakh, 
inaccessible villages of the state of Nagaland, and the Andaman and Nicobar islands. 
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economically active beyond the age of 60. As they grow older, the work participation 

rate declines. However, even in the age group of 80 and above, 22 percent of men and 

17 percent of women continue to work in India. This labor supply can be viewed in 

relation to asset ownership statistics. According to the NSS data, around 60 percent of 

rural and urban women and around 30 percent of rural and urban men in India had no 

valuable assets in their names. It is not clear if those people who did not have assets 

were more likely to continue working into very old age. 

 

2.2.2 Nationwide Demographic Overview 

Census figures for India indicate that the total population of India went from 676.8 in 

1981 to 838.5 million in 1991. The decadal growth rate of the population between 1981 

and 1991 was 23.9 percent. The population growth rate between 1991 and 2001 was 

22.6 percent. Having crossed the billion mark, the population stood at just over 1028 

 

Table 2.1: Growth of Elderly in India as Share of Population* 

 Census 1981 Census 1991 Census 2001 NSS (1995-96) 

 Male Female All Male Female All Male Female All Male Female All 

 Share of Elderly in Relevant Population Group 

Rural % 6.8 6.8 6.8 7.8 7.4 7.6 7.4 8.1 7.7 5.5 5.9 5.7 
Urban % 5.1 5.8 5.4 6.2 6.6 6.3 6.2 7.2 6.7 4.7 5.3 5.0 

Total 
millions

1
 

43.5 (6.4) 61.4 (7.3) 76.6 (9.1) 46.4 

*Elderly defined as those aged 60 years and above. 1Figures in parentheses indicate elderly as percent of total population. 
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million in 2001. The number of elderly people, as shown in Table 2.1, grew from 43.5 

million people in 1981 to 61.4 million people in 1991, to 76.6 million in 2001. The 

proportion of elderly people in the population grew from 6.4 percent in 1981 to 7.3 

percent in 1991 and to over 9 percent in 2001. 

 

The NSS 52nd round estimate was 46.4 million aged people in 1995-96, almost 25 

percent lower than the Census 1991 estimate. According to the NSS, 5.5 percent of the 

total population was aged in 1995-96. Seventy eight percent of the elderly resided in 

rural areas and 22 percent in urban areas. Five percent of the rural population and 0.5 

percent of the urban population was classified as aged. The proportion of women 

among the elderly is greater than that of men in general, and more elderly women 

reside in rural areas than urban areas. These observations are accounted for by the 

higher life expectancy of women and by the high level of outmigration of male youth 

from rural to urban areas. 

 

Table 2.2 shows the old age dependency ratio in the population, and the sex ratio 

among the elderly. Data from the Census and the NSS are shown. The ratio, defined as 

the number of persons aged 60 and above per person aged 15-59 years, has been 

increasing over the last two decades. The ratio as estimated from the Census data was 

0.089 in 1981, 0.118 in 1991, and 0.130 in 2001. This indicates a growth rate of 32.6 
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percent and 10.2 percent in the dependency ratio between the respective decades. The 

ratio is higher in rural areas than in urban areas. According to the Census 2001 data, the 

rural ratio was 0.141, and the urban ratio was 0.107. 

 

In comparison, China's population in 2001 was over 1,200 million people, and roughly 

10 percent of the population was 60 years or older. The old age dependency ratio in 

 

Table 2.2: Old Age Dependency Ratio and Elderly Sex Ratio in India* 

 Census 1981 Census 1991 Census 2001
1
 NSS (1995-96) 

 Old Age Dependency Ratio in India
!
 

Rural 94 123 141 92 
Urban 71 96 107 74 

All 89 118 130 87 

 Sex Ratio among Elderly
^
 

Rural 954 922 1025 1017 
Urban 986 960 1038 1043 

All 960 930 1028 1023 
*Elderly defined as persons aged 60 years and above. 
! Calculated as number of persons aged 60+ years per 1000 persons aged 15-59 years. 
1Author’s calculations 
^Calculated as number of elderly females per 1000 elderly males. 

 

 

China in 2001 was estimated at 0.20. The United States population was 281.4 million, 

and elderly persons accounted for 12.4 percent of the total population. The old age 

dependency ratio in the United States in 2000 was 0.19. 
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Table 2.3: Marital Status of Elderly by Sex in India* 

Sex Never Married Currently Married Widowed 

 Rural 
Male 1.8 76.8 20.9 

Female 1.1 40.1 58.3 
All 1.5 58.3 39.8 

 Urban 
Male 2.2 79.3 17.8 

Female 1.3 37.3 60.9 
All 1.8 57.9 39.8 

*Source: NSS 52nd round (1995-96) - Report No. 446. Elderly defined as persons aged 60 years and above. 

 

 

As shown in Table 2.3, the NSS 52nd round data indicate that 58.3 percent of the rural 

female elderly were widowed, while 20.9 percent of the males were widowed in the 

rural areas. As for the urban elderly, Table 2.3 shows that over 60 percent of females 

and close to 18 percent of males was widowed. Since most elderly in India depend on 

kin as a key source of sustenance, marital status and adult children can be important 

indicators of their economic welfare. The NSS report emphasizes the implications of the 

two factors. The report refers to the potential economic vulnerability of elderly women 

who are widowed or never married. The presence of surviving children is also record-

ed.17 In Table 2.4, the NSS data reveal that over 92 percent of all elderly had at least 

one surviving adult child. Over 45 percent of the elderly lived with their spouse and 

children (and others), close to 10 percent lived only with their spouse, and around 4.5 

                                                 
17

 The presence of adult children does not imply coresidence with them. 
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percent lived alone. Comparison of the latest NSS data with the 42nd round shows that 

the proportion of widowed elderly living with their children has fallen by close to 15 

percentage points in a decade. 

 

2.2.3 Economic Dependence, Labor Supply and Livelihood, Retirement Benefits 

Table 2.5 shows results from the NSS data on the extent of economic dependence of 

the elderly in India, and their sources of support. Among the rural elderly, 48.5 percent 

of males were economically independent, compared to 12 percent of women. Over 50 

percent of males and just over 11 percent of females in urban areas reported that they 

were financially independent. This leaves just over 49 percent of the rural male elderly 

and over 85 percent of the female rural elderly reporting to be at least partially depen-

dent on others for economic welfare. The corresponding numbers for the urban areas 

were 46.6 and 86.7 percent. Of the elderly who are at least partially economically 

dependent on others, close to 74 percent of the elderly relied on their children for 

support, and 5 to 6 percent on their grandchildren. Among those who reported finan-

cial independence, nearly 50 percent of the rural male elderly and close to 35 percent 

of the females supported 1 or 2 dependents. The corresponding numbers for the urban 

elderly were 61.5 and 40.4 percent, respectively. 
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Table 2.6 summarizes the labor force patterns for the Indian elderly according to the 

NSS. The proportion of the rural elderly whose principal activity was working in one of 

the specified labor activities (38.6 percent) was just over 17 percentage points greater 

than that among the urban elderly (21.4 percent). More specifically, it can be seen that 

the labor force participation rate of the rural male elderly (60.3 percent) is 25 percen-

tage points greater than that of the urban male elderly (35.3). As yet, formal empirical 

studies have not analyzed the factors that explain this disparity. One of the commonly 

stated explanatory variables is the type of employment accessible to rural versus urban 

workers. A greater proportion of urban workers find regular wage employment (in the 

formal labor sector, explained in subsection 2.3.1), and hence are recipients of forma-

lized retirement benefits such as pension plans. As can be observed from Table 2.6, 

only 1.2 percent of the rural working male elderly are employed as formal labor, 

whereas the remaining 98.8 percent are either self-employed or are casual laborers. In 

contrast, 14.7 percent of the urban working male elderly are in regular employment. In 

addition to the fact that regular employment provides opportunities for old age income 

security through pensions and other benefits, it is possible that ownership of farm land 

can explain the rural versus urban labor patterns. 

 

Significant gender variation was also observed in the NSS data on the working elderly, 

with 60.3 percent of rural males working, versus 17.3 percent females.
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Table 2.4: Children and Living Arrangements of Elderly in India* 

 Children Living Arrangements of Elderly 

Elderly Sex 
One or More 

Living 
Children 

Alone 
With 

Spouse 

With Spouse, 
Children, and 

Others 

With 
Spouse 
and/or 
Others 

With 
Children 

With Relatives Other 
Than Spouse, Children 

Rural 

Male 94.5 2.5 (12.4) 13.7 61.3 75.0 (45.1) 17.9 (36.8) 3.8 (5.7) 
Female 93.8 6.1 (1.4) 7.7 31.3 39.0 (25.1) 48.1 (66.0) 5.9 (7.4) 

All 94.2 4.3 (8.0) 10.7 46.2 56.9 (37.0) 33.1 (48.6) 4.8 (6.2) 

Urban 

Male 94.7 3.0 (9.5) 10.3 64.8 75.1 (44.9) 17.8 (39.6) 3.5 (5.6) 
Female 93.5 6.0 (0.8) 5.7 29.7 35.4 (21.5) 51.2 (67.3) 6.5 (10.0) 

All 94.1 4.5 (5.9) 8.0 46.9 54.9 (35.3) 34.9 (51.0) 5.1 (7.4) 
*Elderly defined as persons aged 60 years and above. Source: NSS 52nd round (1995-96) – Report No. 446. Figures in parentheses are from NSS 42nd 
round (1986-87). 
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In the urban areas, it was 35.3 versus 7.9 percent. Most likely, this is due to the ob-

served gender differential throughout the lifetime. Most women tend to contribute 

heavily to within-household production, and are not accounted for in the labor force. 

 

Retirement benefits received by the elderly in the form of pension receipts and other 

benefits are recorded in Table 2.7. The numbers are percentages of those elderly who 

used to work, but were not working at the time of the survey. Access to pensions and 

allied benefits, together with other data such as on asset ownership, is a useful indica-

tor of the standard of living of the elderly. As can be seen, 79 percent of the rural and 

35 percent of the urban elderly did not receive any pensions or other benefits. This 

disparity between urban and rural can mostly be explained by the fact that a greater 

proportion of urban workers are employed in the formal sector, and hence are eligible 

for formal pension programs. Also, the proportion of informal laborers among females 

is significantly larger than for males: a 25-percentage point difference for the rural 

elderly, and 40 for urban. Also shown in Table 2.7 are numbers for the ownership of 

financial assets and property. The NSS reports that a significant proportion of the rural 

elderly owns financial assets or property. The link between asset ownership and old age 

poverty needs to be examined.
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Table 2.5: Sources of Economic Support for Elderly in India* 

 State of Economic Independence Sources of Support1 

Elderly Sex Independent 
Partially 

Dependent 
on Others 

Fully 
Dependent 
on Others 

Spouse Children 
Grandchil-

dren 
Others 

Rural 

Male 48.5 (51.1) 18.0 (16.2) 31.3 (32.7) 11.0 (7.3) 76.6 (75.0) 5.0 (6.2) 7.1 (11.8) 

Female 12.1 (8.8) 14.6 (13.7) 70.6 (77.5) 15.9 (11.5) 71.7 (73.8) 5.2 (6.4) 7.2 (8.3) 

All 30.1 (34.0) 16.3 (15.2) 51.1 (50.8) 14.2 (9.5) 73.5 (74.4) 5.2 (6.3) 7.1 (9.8) 

Urban 

Male 51.5 (45.7) 16.9 (16.9) 29.7 (37.4) 10.5 (6.2) 79.2 (78.0) 5.4 (6.1) 4.9 (9.7) 

Female 11.5 (4.8) 11.0 (9.1) 75.7 (86.1) 18.2 (11.3) 69.5 (72.3) 5.6 (6.5) 6.7 (9.9) 

All 31.1 (28.9) 13.9 (13.7) 53.2 (57.4) 15.6 (9.0) 72.8 (74.9) 5.5 (6.3) 6.1 (9.8) 

*Elderly defined as persons aged 60 years and above. Source: NSS 52nd round (1995-96) - Report No. 446. Figures in parentheses are from NSS 42nd round 
(1986-87). 
1Figures in parentheses are from NSS 42nd round (1986-87) 
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Table 2.6: Labor Force Participation of Elderly in India 

Sex 
 

Percent 
Working 

Principal Labor Activity
*
 

Self-Employed 
Agriculture 

Self-Employed 
Non-Agriculture 

Salaried Employ-
ment 

Casual 
Labor 

  Rural  
      

Male 60.3 66.2 11.1 1.2 21.5 
Female 17.3 50.9 9.2 2.9 37.0 

All 38.6 62.7 10.6 1.6 25.1 

  Urban  
      

Male 35.3 17.6 56.7 14.7 11.0 
Female 7.9 20.3 35.4 15.2 29.1 

All 21.4 18.2 52.3 15.0 14.5 
*Calculated as percent of elderly who were working at time of survey. Source: NSS 52nd round (1995-96) - Report No. 446. Elderly 
defined as persons aged 60 years and above. 

 

 

2.3 A Survey of the Indian Labor Sector and Pension System 

India, like many less developed countries, currently faces a dual problem in the context 

of funding the retirement of the population. On the one hand, the government budget 

is already struggling financially to meet the goals of coverage for formal labor em-

ployees. On the other hand, there is the question of how to provide social assistance to 

those in the unorganized or informal labor sector. 

 

2.3.1 The Unorganized Labor Sector 

One of the most crucial motivations for pension reform in India is to reduce the skewed  



 

      

 

31 

Table 2.7: Retirement Benefits and Asset Ownership of India's Elderly 

Retirement Benefits Asset Ownership 

 Pension Only Pension 
with 

Benefits 

Benefits with 
No Pension 

No 
Receipts 

Financial Assets Property 

  Rural 

Male 9.9 15.7 6.9 67.5 69.5 80.4 

Female 2.6 1.8 2.8 92.8 39.1 45.6 

All 6.7 9.3 5.0 79.0 54.2 62.9 

Urban 

Male 17.1 37.2 18.9 26.8 70.2 74.2 

Female 0.5 15.3 9 .8 67.4 37.6 42.0 

All 15.1 32.8 17.1 35.0 53.5 57.8 
*
Elderly defined as persons aged 60+ years. Source: NSS 52nd round (1995-96) - Report No. 446. 1Calculated as percent of elderly who were ever 

engaged in the labor force, but were not employed at the time of the survey. 
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nature of the coverage of existing programs across the organized and unorganized 

labor sectors.18 The vast majority of the pension schemes instituted in post-

independence India exclusively covers the employees in the organized or formal sector, 

which constitutes only ten percent of the aggregate labor force. The remaining ninety 

percent of the labor force falls under the unorganized sector. 

 

Internationally, a precise and universal definition of the so-called ``informal’’ or ``unor-

ganized’’ labor sector has been rather elusive. In general, the terms informal or 

unorganized have been used to indicate the non-availability of certain key benefits or 

rights to a worker, during working life and for retirement, that are normally associated 

with or taken for granted in the so-called organized or formal labor market. 

 

An official categorization of any Indian industry or employment sector as either orga-

nized or unorganized depends on regulation and legal recognition. The Indian National 

Accounts define the unorganized sector as all those units whose production activity is 

not accounted for in the national accounts and is not regulated by the 1948 Factories 

Act. (The reasons why a unit would not be registered under the Act are manifold. For 

instance, ``small enterprises’’, such as a factory with electric power that employs 10 or 

                                                 
18

 The terms ``organized’’ and ``unorganized’’ are explained below. 
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less employees, are not required to be registered, and thus would be part of the 

unorganized sector.)19 

 

The above national accounts definition, although a convenient benchmark, does not 

fully reflect the scope and diversity of the trades and economic activities that do not fall 

under the organized labor sector in India. In its report in 1969, the first National Labor 

Commission of India acknowledged the fact that the vocations, employments, and 

conditions of work encompassed by the sector of workers whose productive contribu-

tion was not formally accounted for, were simply too diverse to be amenable to 

compact definition. Accordingly, the report put forth a more comprehensive descrip-

tion.20 Under the unorganized sector are included all those workers ``who have not 

been able to organize in pursuit of a common objective'' due to the presence of con-

straints such as (i) Casual nature of unemployment, (ii) Ignorance and illiteracy, (iii) 

Small size of employment establishment, with low capital investment and small number 

of persons employed, (iv) Scattered nature of workplace, and (v) Superior strength of 

employer. The industries or economic activities in India that are typically expected to 

                                                 
19 The terms informal and unorganized are used interchangeably here (as are the terms formal and 

unorganized), but there is a fine distinction. See Kelles-Viitanen (1998) and Goswami (2002) for an 
elaboration of this issue. Accordingly, casual laborers in what is essentially an organized industry sector 
(that is, an industry whose value added is included in the national accounts) would have to be considered 
as unorganized. 
20

 This description was later reiterated and expanded (Report of the Second National Commission on 
Labour, 1999). 
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have the above attributes, and hence to account for the bulk of informal sector labor-

ers, are: (i) Agriculture, (ii) Contract labor, such as in the construction business, (iii) 

Casual labor, (iv) Sweeping and scavenging, (v) Domestic service, (vi) Beedi (local hand-

rolled cigarettes) and cigar manufacturing, (vii) Tanneries, (viii) Tribal labor, (ix) Small-

scale industries, such as handloom and power loom. 

 

It is to be noted that merely the classification of a worker into the unorganized sector 

need not necessarily carry an implication of non-availability of either a pension plan, or 

some other method of obtaining old age security and averting poverty. Firstly, there are 

means-tested government schemes (briefly described below) that are meant to offer 

pension and old age insurance to those not in the organized sector. Secondly, individu-

als such as those who own farmland, or who run small independent businesses are, by 

definition, part of the unorganized sector, but they may have access to, and may be 

able to avail of, pension plan options or other opportunities to insure or provide for old 

age. The emphasis for future pension reforms would have to be to cover that portion of 

the unorganized labor sector that, due to some or all of the afore-mentioned con-

straints, cannot avail of any such opportunities.21 A related critical issue for pension 

reforms vis-à-vis the unorganized sector is the striking paucity of comprehensive and 

                                                 
21

 It is likely that this group comprises the majority of the unorganized sector. Therefore, inclusion of the 
sector under government social security programs is crucial policy. 
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extensive information on the work and retirement conditions of unorganized sector 

workers and work environments. Whether or not the specific individuals have feasible 

opportunities to secure their retirement, there is virtually no official record of the 

purchase of or demand for old age security by labor in this sector. This lack of data 

makes it difficult to obtain estimates of welfare of unorganized sector workers in old 

age. 

2.3.2 Existing Pension Schemes and Reforms 

The existing Social Security legislation in India includes the following: the Workmen 

Compensation Act of 1923, the Employees State Insurance Act of 1948, the Employees 

Provident Fund and Miscellaneous Provisions Act, 1952, the Maternity Benefit Act of 

1971, and the Payment of Gratuity Act of 1971. Although this body of legislation that 

formalizes the mandatory benefits program for labor does not explicitly exclude it, the 

informal labor sector gets excluded automatically due to the restrictions based on the 

National Income Accounts. The primary pension system in India is fragmented and 

complicated. While excluding the unorganized sector, the structure of pension plans 

also distorts the organized labor market, making available several diverse options for 
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generous retirement planning to public sector employees, while private sector em-

ployees have hitherto had comparatively unattractive benefit schemes.22 

 

Although a systematically administered nationwide program for the provision of social 

security to workers in the unorganized sector is lacking, there are several governmental 

and non-governmental means-tested and targeted pension programs and poverty 

funds at the central and states level. Examples are old age welfare programs by the 

governments of the states of Kerala, Gujarat, and West Bengal, the Maharashtra 

government's Mathadi workers' welfare fund, the Beedi workers' welfare fund, and the 

coastal Andhra Hamali Association Provident Fund. Under most of these schemes, 

monthly pensions ranging from Rs. 30 to Rs. 100 are provided to the most poverty-

stricken elderly. However, the two perennial issues with this assortment of programs 

have been the very sparse coverage rates and the extremely meager monthly provi-

sions to individuals. The central government of India instituted the National Old Age 

Pension Program in 1995 with the aim of increasing coverage to at least thirty percent 

of destitute elderly. No real empirical studies have inspected the effectiveness of this 

program, but indications are that it is plagued by the same issues as the state-level 

programs. 

                                                 
22

 See Goswami (2002) for a detailed description of the existing retirement schemes in India. It would be 
informative for a discussion on pension coverage to see how this disparity between the public and 
private sectors has altered in the post-economic liberalization era, since the early 1990s. 
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For the past few decades, the belief at the International Labor Office (ILO) and the 

ministries of labor in LDCs had been that most workers would eventually be absorbed 

by anticipated expansions in the formal labor sector, which would automatically ensure 

their participation in some sort of formal pension plan for financing retirement. How-

ever, the expectation has largely not been borne out. On the contrary, the proportion 

of workers in the informal sector has actually gone up in LDCs over the years. As long as 

the labor market is structured in a way that the informal sector is widespread, the 

important policy question is whether merely extending and increasing financial support 

to existing formal pension programs, which do not cover informal labor, will be effec-

tive in the goal of providing social insurance for retirement to a large section of the 

working population. 

 

2.3.3 Aging and Policy 

The formally documented views of the Indian government on institutional support for 

the elderly revolve explicitly and implicitly on the idea of the family as the primary 

caregiver in old age. The government first published the National Policy on Older 

Persons in 1999, under the aegis of the Ministry of Social Justice and Empowerment. 

The policy expresses the need for formal economic support of India's elderly. It initiated 

the National Council on Older Persons, whose express task has been to devise detailed 
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elderly policy. However, the purport of the entire document and the council’s program 

emphasizes the premier role of the family as the source of support. With very little 

empirical evidence in support, the policy proposes institutional mechanisms more as a 

palliative or a supplement wherever the familial system falls short. See de Jong, et al. 

(2005). 

 

India is experiencing several economic and developmental changes which are causing 

changes in social norms and familial organization. In the urban areas of India, there is a 

movement towards nuclear families.23 Nevertheless, a large number of the elderly in 

India, particularly in the rural areas, continue to live in extended families with their 

children. It is not completely clear what factors have influenced the relevant decisions 

regarding household living arrangements in India, and how these factors have altered 

with economic changes. Indeed, the definition of a household itself, as indicated by 

field studies in LDCs, is fluid. Definitions vary across Asian and African societies. The 

nature of household formation and individual economic outcomes within the house-

holds remain, to a great extent, unexplored in both the theoretical and empirical 

research on LDCs. 

 

                                                 
23

 The term ``nuclear family'' is typically used to describe a household which contains a young adult 
couple, who live either by themselves or with their young children. 



 

      

 

39 

Aging poses important policy questions in India because a majority of individuals work 

in the informal labor sector, and often do not have any employer-related old-age 

economic security. Policies are needed that will ensure the security of the economically 

vulnerable elderly. For them to be effective, policy makers must understand how the 

elderly in the informal sector obtain economic welfare, and the role played by the 

extended household. This requires insights into the rights and resource allocations 

within extended households, as well as the motivation behind individual labor supply 

and coresidence decisions. Such understanding will enable policy makers to correctly 

anticipate how individuals will respond to policy changes. 

 

2.4 Chapter Summary 

With the proportion of the elderly population in LDCs expected to grow in the coming 

decades, pension provision is fast becoming one of the most important policy issues for 

the countries. An overview of aging and the elderly in India was presented in this 

chapter. Data from the NSS inform on the status of India’s elderly on living arrange-

ments, labor supply, and asset accumulation. Also included was a discussion on the 

unorganized labor sector in India, which employs the majority of the working popula-

tion. The discussion on unorganized labor is important for this study, since many 

individuals in the LSMS data belong to that sector, and are not eligible for formal 
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pension programs. According to the 1995-96 NSS data, nearly 93 percent of elderly 

women, and over 67 percent of elderly men, in rural India reported no pension re-

ceipts. The statistical overview of India’s elderly presented in this chapter lays out the 

basic policy motivation for empirical research on elderly economic behavior and 

outcomes in India and other LDCs, in order to provide better information for effective 

policymaking.  
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3. Survey of Literature 

 

There is a considerably extensive literature on the economics of aging in developed 

nations. Of particular note are empirical studies that pertain to retirement decisions, 

health and morbidity, long-term care choices, and intergenerational financial transfers. 

Recent studies have also examined the determinants of elderly labor force participation 

in developed countries. With long life expectancies a recent phenomenon in LDCs, 

theoretical and empirical research on the economics of aging in LDCs is relatively 

young. Few existing studies deal specifically with the empirics of LDC elderly labor 

supply. For elderly in LDCs, the principal aspects relevant to economic well being are 

overall household income levels, the intrahousehold issues of coresidence and living 

arrangements, and labor supply behavior. This chapter provides an overview of the 

economics of aging literature, especially with the intent to frame a context for the 

present empirical study. 

 

3.1 Children and Elderly Economic Security 

The role of the family (essentially grown-up children) in caring for the elderly has been 

a subject of interest in the economics literature. Families, the groupings of individuals 

sharing close kinship, have been the traditional institution for providing old age securi-
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ty. Historically, elderly parents resided with their adult children and other family 

members in shared dwellings. Economic and other necessary forms of support were 

presumably obtained by the elderly via their adult children. In developed countries, the 

pattern of households has largely shifted away from the multi-generational household, 

and few elderly inhabit extended households with adult children. This pattern is also 

becoming evident in some urban regions of LDCs. With the change in household struc-

ture, support from children can occur through a transfer of goods and services. 

 

3.1.1 Elderly, Children, and Living Arrangement in Developed Countries 

Studies in the economic history of the U.S. reveal the transition among families from 

having children as the primary source of security to self-reliance on accumulated assets 

and, during the last fifty years or so, additionally on pensions and social security. The 

basic idea behind children as providers of old age economic security is the hypothesis 

that ensuring support in old age is a compelling reason for having children. In other 

words, fertility decisions are made with old age insurance in mind. Before widespread 

industrialization, many rural elderly in the western world lived out their last days in the 

company of adult children. It has been observed that in societies with efficient capital 

markets, pensions, and government support systems for the aged, couples typically 

have fewer children and space childbearing farther apart. With the onset of industriali-
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zation and urbanization, more opportunities for work off the farm became available, 

and adult children started migrating to urban areas.  As children started defaulting on 

the implicit promise to care for elderly parents, people started having fewer children, 

and saving more during their working years. 

 

Sundstrom and David (1988) look for empirical evidence of an implicit or explicit 

agreement between parents and children - the provision of old age support in exchange 

for an inheritance.  According to the authors, the changes observed in this agreement 

provide support for the ``babies-to-bank accounts'' theory.  They find that many wills, 

particularly in colonial New England and some ethnic communities in the Midwest 

included detailed clauses specifying the care of the surviving parent. When an elderly 

parent transferred property directly to a child, the contracts were particularly specific, 

often specifying the amount of food and firewood with which the parent was to be 

supplied.  There is additional evidence that people viewed children and savings as each 

other’s substitute strategies for retirement planning.  Haines (1985) uses budget 

studies from northern industrial workers in 1890 and finds a negative relationship 

between the number of children and the savings rate.  Short (2001) conducts similar 

studies for southern men that indicate that the two strategies were not substitutes 

until at least 1920.  This suggests that the transition from babies to bank accounts 

occurred later in the South, only as income began to approach northern levels. 
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Englehardt, et al. (2002) examine the correlation between elderly income and living 

arrangements, and find that living independently (either alone or with spouse) is the 

preferred living arrangement of the elderly in the U.S. They deduce that improvements 

in financial status in old age (for example, due to availability of social security) have 

enabled the elderly to exercise their preference in living arrangement. 

 

3.1.2 Elderly, Children, and Coresidence in Less Developed Economies 

The prevalence of extended households has been one of the prime characteristics of 

LDCs. The extended household setup commonly finds family members such as elderly 

couples, their adult children (most likely sons), and the children's spouses and young 

children coresiding under one roof. 

 

Employing data from the international Demographic Health Surveys, Bongaarts and 

Zimmer (2001) examine the living arrangements of contemporary elderly in forty-three 

LDCs. They find elderly coresidence with children most prevalent (an average of over 65 

percent) in the less developed countries of Asia, and least prevalent in Africa. Within-

country reduced form regressions indicate that much of the variation in living arrange-

ment is explained by regional levels of educational attainments. The authors propose 

that improvements in education levels induce changes in preferences towards more 
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privacy and independence. Urbanization and gross national product per capita do not 

seem to explain the variation in living arrangements across regions. 

 

The extended household continues to be the most prevalent living arrangement in Asia. 

This is especially true in the case of rural households in less developed economies. Also, 

in most rural LDC regions, people continue to have a larger number of children than is 

observed in contemporary developed economies.24 Thirdly, most rural LDC elderly lack 

access to publicly administered social security or employer-sponsored pensions. In light 

of this scenario, two aspects are centrally important to the economics of aging in most 

LDC contexts. The first is the fact that the role of children remains a very important 

factor in how, and how well, elderly determine their economic welfare in their old age. 

 

The second key aspect can be stated as follows: the idea of economic transfers and 

support from children to the elderly is, to a large extent, connected with the idea of 

economic welfare outcomes of the elderly within the extended household network. 

This is a crucial aspect for empirical economics of aging as well as from a policy pers-

pective. How well elderly fare economically across different living arrangements 

becomes a question of importance. 

                                                 
24

 The primary exception to this observation is rural China, which has had a different pattern as a 
consequence of the one-child policy. 
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Additionally, for the elderly who coreside with their children, intrahousehold econom-

ics acquires importance. The mechanisms of bargaining, distribution of resources and 

inequality within a household have been a matter of considerable interest in microeco-

nomics. Implicit in the idea of coresidence with adult children is the importance of 

intrahousehold economics for understanding elderly welfare. 

 

3.2 Intrahousehold Economics 

In trying to understand elderly economic choices and welfare outcomes in rural econ-

omies, it is useful to first specify the theoretical underpinnings for such an analysis. Two 

aspects of the traditional (that is, neoclassical) framework for analyzing individual 

economic behavior are central to the discussion. The first is that the household, or the 

family living together in a dwelling, is implicitly considered the smallest unit of analysis. 

This is the concept of the unitary household. This household is assumed to have one 

unified utility function that encapsulates within itself the work-leisure choices and 

consumption outcomes of all individual members of the household. 

 

A crucial implication of the unitary household revolves around the allocation of eco-

nomic goods (which may include rights as well as tangible goods) to its members. 

Neoclassical theory assumes that the family or household pools all resources and 
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allocates them to its members. In other words, resources are assumed to be divided 

according to need, and hence there is a presumption of intrahousehold efficiency and 

``fairness’’. When the household maximizes its utility function, it has implicitly max-

imized the utility of individual members. 

 

The second implication of neoclassical theory is that the household formation decision, 

or the decision of an adult member to live in the household, is exogenous to the 

member’s labor supply choice. The household is assumed to be a priori composed of its 

members, who then make labor supply decisions that maximize the unified utility 

function. So choosing the living arrangement is not part of the overall economic deci-

sionmaking. 

 

Alternate theories have been proposed in recent decades with a view to challenging 

the implications of neoclassical theory. Nash bargaining theory has been one of the 

most interesting and empirically applicable to include household formation and intra-

household parameters into the utility maximization framework. The theory of Nash-

bargained households applies the mechanism of threat points to include living ar-

rangement or household formation into economic decisionmaking. An individual 

member’s threat point is the highest utility attainable by her outside the household. 

The threat point basically works as the member’s leverage or bargaining power to 
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obtain economic outcomes favorable to her, by effectively exerting the threat of 

departure from the household. The Nash-bargaining framework allows the theory to 

incorporate intrahousehold conflict or competition for resources, and also the resolu-

tion of the same. 

 

3.2.1 Framework for Tracing Intrahousehold Allocations 

As McElroy and Horney (1981) discuss, under Nash bargaining, which individuals 

control income resources matters to how those resources are distributed across the 

household’s members. The relative influence an individual can exert over the house-

hold’s consumption decisions depends on how viable his or her threat point is, relative 

to other members’ threat points. In turn, the individual’s threat point is determined by 

the relative a priori ownership of resources (including non-earned income) by individual 

members, and wages and prices. 

 

The discussion on intrahousehold economics has especially raised questions on the 

definitions and empirical estimates of economic inequality. Under the traditional 

methodology for estimating inequality at the macroeconomic level, the economic 

outcome for an individual, usually defined in terms of consumption commodities, has 

been equated to the average outcome of the household (Haddad & Kanbur, 1990). 
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However, more recent empirical studies in development economics suggest that were 

intrahousehold inequality taken into account, the standard estimates of economic 

inequality might have been thrown off by as much as 30 percent. Some empirical 

studies have revealed outcomes that are in accordance with a Nash framework. That is, 

the intrahousehold distribution of resources seems to favor those members who have 

better potential opportunities outside the household (a stronger threat point). This 

aspect has particular effects on labor market outcomes. For example, in their survey of 

married Jewish couples in Israel, Grossbard-Shechtman and Neuman (1988) find that 

married women’s labor market participation is determined by the traits that are valued 

most in the marriage market. In general, women whose traits are valued highly are less 

likely, after marriage, to participate in the outside labor market. 

 

Applying the Nash-bargaining framework to individual and household data reveals that 

in many cases, the household formation decision is endogenous to individual labor 

supply decisions. McElroy (1985) studies young men in the National Longitudinal 

Surveys, and finds that the decision of out-of-school American men aged 19-24 years to 

live with their parents is causally linked with their labor market opportunities. 
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3.2.2 Policy Implications of Intrahousehold Economics 

So far, empirical estimates of intrahousehold inequality, and hence of the importance 

of tracing intrahousehold allocations, have varied greatly. Whether intrahousehold 

economic issues are significant in their magnitude has crucial implications for policy 

design. If the neoclassical theory correctly models households, it would mean that 

policies designed for reducing poverty, for example, can be simply redistributive in 

nature. Resources can be transferred to the household, and they will have the distribu-

tion within the household that accords with the policy goal; that is, according to need. 

However, if there is significant intrahousehold inequality, then policies may have to be 

more complex in design, and pay specific attention to the impact of the policy on 

outcomes for relatively disadvantaged groups (such as widows, the elderly, and child-

ren in LDCs). An example of such policy implications can be obtained from a rural 

agricultural scenario for a less developed economy. Suppose men tend to focus on cash 

crops and women on food crops. Consider a policy aimed at poverty alleviation that 

was exerted in the form of a relative price increase in cash crops, (Kanbur & Haddad, 

1994). If the inequality within the household was significantly high and the distribution 

of rights and resources favored men, then the overall outcomes for women relative to 

those for men will be difficult to predict. The poverty alleviation mechanism could 

possibly exacerbate poverty among women. 
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3.3 Intrahousehold Economics and Elderly Economic Welfare in LDCs 

Recent literature has begun applying the insights and empirical questions from intra-

household economics, and the discussion on economic inequality and welfare, 

specifically to elderly economics in the LDC context. The relevant empirical question 

that needs to be addressed is how well coresidence works as a form of old age security 

provided by children to elderly parents. In general, there has been no clear empirical 

explanation as to why the extended household should persist as the predominant 

pattern of living arrangement in many LDC communities. 

 

It is to be noted that much of the existing policy literature assumes that coresidence 

with children assures old age economic security in LDCs.25 This assumption is congruent 

to previous studies on inequality, discussed earlier in this chapter, that assumed the 

well-being of the individual to be synonymous with that of the household. But there is 

little conclusive empirical evidence on how effective coresidence is as a source of 

elderly economic security. For instance, much of the insight regarding the economic 

and social status of India's elderly has been anecdotal and traditional, based on the 

commonly held belief that the perpetuation of the intergenerational institutions of 

coresidence ensures that the economic requirements of the elderly are met. Little 

                                                 
25

 See the World Bank Policy Report on Aging (1994). 
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quantitative evidence is available on how effective the extended household is in 

ensuring the economic security of its elderly members. 

 

Pal (2004) highlights the lack of quantitative empirical evidence in the case of the 

elderly in India. Using the 1995-96 rounds of NSS data from India, she examines living 

arrangements among the elderly in India in order to draw implications for children as 

providers of old age security. She compares the average per capita monthly consumer 

expenditure (adjusted for adult-equivalence scales), APCE, across different living 

arrangements for the elderly.26 She finds that the APCE is significantly higher for the 

elderly coresiding with adult children. APCE is, however, arguably an inadequate 

indicator of the overall welfare of an individual within a household. Moreover, since the 

adjusted scale does not give different weights to elderly and non-elderly adults, it could 

be that the higher APCE values merely reflect the higher consumption levels of the non-

elderly or prime-age adults. The comparison, nevertheless, suggests an association 

between living arrangements and living standards of the elderly. 

 

A more complex picture emerges from probit estimates. Pal addresses the inherent 

simultaneity between (a) choice of living arrangement, and (b) the current wealth, 

                                                 
26

 The scale is adjusted so as to give different weights to children (at or below 15 years), adult males, and 
adult females. 
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current health status, and the number of economically active sons by treating all as 

correlated processes and obtaining conditional joint likelihood estimates. The following 

chapters describe the analytical and empirical frameworks, which reflect this associa-

tion between living arrangements and living standards of the elderly. Specifically, the 

relationship between living arrangements in the form of extended households and 

living standards as represented by time allocation decisions is explored. 

 

The link between living arrangement and income support has been explored in the 

context of other less developed regions. For instance, empirical studies have recently 

been conducted on the correlation between living arrangement and public pensions for 

South African elderly. With the end of apartheid, the pre-existing government pension 

program has been extended to include all races. A large proportion of black and Indian 

elderly have been eligible for the pension, which is administered as a means-tested 

program. Coverage is very high among the eligible groups. An aspect of the pension 

program that makes it particularly amenable for empirical study is the fact that the 

means test is not a function of the income of family members. Therefore, families do 

not have any incentive to alter living arrangements prior to, or in order for, the elderly 

member to be eligible, and there is no a priori causal effect of living arrangement on 

pension eligibility. Especially for black elderly, age is virtually the only determinant of 

pension eligibility. Edmonds, et al. (2004) use the data from South Africa to specifically 
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compare the living arrangements of pension-eligible elderly just before and after the 

age of pension eligibility is reached.27 In striking contrast to the empirical evidence from 

developed countries, the authors find no evidence of increased independence among 

the elderly in response to pension eligibility. 

 

One of the research questions of interest is related to the motivations of children in 

making monetary transfers to parents. The two alternatives are an altruistic motivation, 

and a motivation that is encouraged by the hope of inheritance. In a study of a recent 

household survey in urban China, Cai, et al. (2006) examine the extent of the traditional 

transfer mechanisms from adult children to elderly parents, and the effectiveness of 

the transfers in countering elderly poverty rates. They study the transfers in the context 

of a remarkably high nationwide old age dependency ratio resulting from increases in 

life expectancy and the erstwhile one-child policy. 

 

3.3.1 Elderly Labor Supply and Intrahousehold Allocations 

The Nash-bargaining model offers an effective context to study intrahousehold alloca-

tions, and the patterns of distributions among members of a household. However, the 

data requirements for the analysis are stringent. The analysis requires the identification 

                                                 
27

 One limitation of the study is that the point of identification used to examine changes in living 
arrangements is the start of pension-eligible age rather than the start of actual pension receipt. 



 

      

 

55 

of at least one determinant of a threat point, or of the individual-level allocation of a 

shared resource. For example, data on individual non-labor income could be employed, 

(McElroy & Horney, 1981). Using a data set from rural Philippines, Haddad and Kanbur 

(1990) employ mother’s 24-hour recalls on each member’s dietary intake, which the 

authors convert into caloric units of food consumption. This type of identification is not 

always possible with household surveys. For instance, the LSMS surveys do not include 

data that will allow the identification of the bargaining power adult individuals. There-

fore, in order to derive insights on elderly economic welfare within the extended 

household, analyzing the ex post labor supply behavior is the next best methodology. 

Observing how elderly labor supply varies with household wealth, non-labor income, 

and other characteristics offers a way of understanding the role of the elderly in the 

household’s economy. Additionally, one key aspect that can be studied is the elderly 

labor supply responsiveness to wages or marginal productivity. Estimating the elasticity 

can enable the connections between coresidence and economic welfare to be ex-

plored. The theoretical basis for this idea is laid out in Section 3.6, and estimation 

results discussed in Chapter 6. The extant literature on elderly wage elasticity is re-

viewed in Sections 3.4 and 3.5. 
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3.4 Elderly Labor Supply Behavior in Developed Economies 

The question of an individual's valuation of time spent in different activities (in other 

words, the individual's decision of how much to work in return for compensation, and 

how much time to spend in leisure activities) is fundamental to economics. Specific 

decisions such as how much to work in a year, how much to save during working years, 

and how long to work before moving or phasing out of the labor force in old age are 

especially important, since for most individuals in the world, wage income accounts for 

most of the lifetime income. 

 

Empirical evidence is available for the twentieth century on the labor supply choices of 

the urban elderly population in developed countries. Research has specifically focused 

on the decisionmaking around retirement. Retirement, in its most straightforward 

form, is a permanent withdrawal of an individual from the labor force, after a lifetime 

of work in return for income. As such, retirement first appeared as a nationwide 

phenomenon in developed countries only in the late nineteenth century. The U.S. 

provides a case in point. There was not much ``retirement’’ in 1880, in that 78 percent 

of men aged 65 and over were engaged in ``gainful employment’’, or were in the labor 

force. During the period between 1880 and 1940, the labor force participation rate of 

older men declined nearly 34 percentage points, to below 44 percent. In 2000, the 
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number stood at 17.5 percent. Especially dramatic are the declines between 1950 and 

1985 - more than 20 percentage point declines among those aged 68, 70, and 72.28 

 

An important determinant of whether to retire from the labor force at an older age is 

the income replacement rate. That is, the ratio of income during retirement to the 

income in the last year of work. Several theories have been proposed to explain the 

phenomenon of decreasing labor force participation of older men in the U.S., such as 

disability in old age, the decline of agriculture, the availability of social security. Costa 

(1998) identifies rising income as the main factor in explaining trends towards early 

retirement in the U.S. during the early years of the last century. She finds that labor 

force participation rates have further declined since 1940, with the widespread availa-

bility of social security. Since the last few decades of the twentieth century, income has 

become less important in explaining the variation in retirement decisions in developed 

countries. Costa finds that, for Americans who did not save in working years, social 

security offsets the absence of returns from accumulated assets. Another reason is that 

the marginal valuation of leisure has increased due to improved health and more 

accessible and less expensive recreational opportunities (for example, being able to 

watch opera very cheaply on the television). 

 

                                                 
28

 Source: U.S. Bureau of Labor Statistics. Also, see Clark et al. (2004). 
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New research based on the 2007 Census data in the US examines the labor force 

participation rates among individuals aged 55-64 years. Munnell, Soto, and Zhivan 

(2008) observe that although nationally about 70 percent of those aged 55-64 are in 

the labor force, there is a sizable variation across the states in the labor force participa-

tion rate of this age group. The authors report from the Census data that this pattern 

has persisted for over three decades. They examine various factors that may influence 

individual labor supply decisions in this age group, and also account for the interstate 

variation. Some of the factors that may explain regional variations are the replacement 

rate, labor market opportunities, employee (for example, percentage of college gra-

duates) and employer profile (such as whether there is a manufacturing industry, or do 

employers offer flexible hours). They observe quite high labor participation rates 

among those aged 55-64 in regions where a sizable portion of the work force is self-

employed, educational attainment levels are very high, and the labor market is very 

strong. 

 

Very recently in developed countries, there has been some evidence of changing 

patterns in elderly labor supply, particularly in the case of males. In the U.S., the elderly 

are now beginning to occupy increasing shares of the total workforce. Explanations 

include the general aging of the population, and a reversal, or a leveling off, of the early 

retirement phenomenon among males. These two trends are projected to result in the 
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elderly accounting for over five percent of the total U.S. workforce in a quarter century. 

There is consensus in the economics literature that the decline in labor force participa-

tion of the elderly in the U.S. is attributable to a combination of increases in real wealth 

and family income, and the availability of social security and Medicare. On the other 

hand, the reasons for the possible reversal of the decline are still very much debatable. 

 

Parnes and Sommers (1994) use the National Longitudinal Survey of Older Men, and 

conclude that work by American males aged 68 and older is strongly positively corre-

lated with educational attainment, and health, and also depends on a general attitude 

towards retirement. According to Hurd and McGarry (1993), flexibility in working hours 

increases the incentive to work after retirement. Haider and Loughran (2001) look at 

three data sets from the U.S. to obtain detailed information on retirement, employ-

ment, educational attainment, job characteristics, and wealth. They find that the most 

educated, the wealthiest, and the healthiest individuals are the most likely to be 

working in old age. They also find that many of the elderly work at jobs with lower 

wages as compared to wages pre-retirement. The authors suggest that elderly individu-

als select themselves into jobs, implying that working is enjoyable rather than a 

necessary source of livelihood. They leave open the question of whether or not the 

elderly individuals in the data sets who left the workforce did so because they valued 

leisure or were constrained from finding employment with the desired characteristics. 
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Another hypothesis is that the movement of jobs from the manufacturing sector to the 

service sector might facilitate the continuation of work into old age. According to 

Steuerle, et al. (1999), the percentage of American workers engaged in physically 

intense labor fell from 20 percent in 1950 to 7.5 percent in the mid-1990s. 

 

3.4.1 Wage Elasticity of Elderly Labor Supply in Developed Economies 

Few empirical studies on elderly economic behavior have estimated the wage elasticity 

of elderly labor supply. Using time-series data for 1960-1990, Kaneko (1998) examines 

labor supply behavior of older workers in Japan. He estimates that their labor supply is 

quite inelastic to wage rate, 0.204 for men in the sample, and 0.102 for women. 

Relatively more estimates are available for wage elasticity of labor supply of workers in 

general. Most developed country studies estimate that men’s wage elasticity of labor 

supply is fairly low, which is interpreted as evidence that men typically are the primary 

income generators in the household, and distribute time principally between wage 

work and leisure. Married women, on the other hand are observed to have relatively 

higher wage elasticity, since they divide time between home and wage work, as well as 
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leisure. Median elasticity for men in the US is estimated to range from 0.0 to 0.09, and 

for married women from 0.77 to 0.80.29 

 

3.5 Elderly Labor Supply in LDCs 

In contrast with what was observed since the early twentieth century in developed 

countries, elderly labor supply in LDCs has, for the most part, not seen any discernible 

shift into retirement or a pattern of long-term decline in participation. For government 

and some private industry employees in the urban areas of LDCs, the availability of 

pension plans  does result in a definite cessation of labor force participation at the 

``retirement age’’ (around 58 to 62). However, the absence of any broad-based formal 

public support system in LDCs has meant that the majority of the elderly have to resort 

to private support (as in their own resources, or support from family, or an informal 

community) for welfare in old age, and that many continue work through the greater 

proportion of their old age. 

 

3.5.1 Determinants of LDC Elderly Labor Supply 

In thinking about elderly labor supply behavior in LDCs, the main fact of interest is the 

fact that LDC elderly tend to work longer in their lives, and into very old age, as com-

                                                 
29

 See references to Blundell and MaCurdy (1999), Jacobsen (1998), and Filer, Hamermesh and Rees 
(1996) in Blau and Kahn (2006). 
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pared to developed countries. This is illustrated by the statistical overview of India’s 

elderly, and statistics (discussed subsequently) from the LSMS surveys from India. 

Therefore, the important economic question in this context is about the motivation 

behind the observed elderly labor supply, especially in the rural areas of less developed 

economies. 

 

Little has been said in the empirical economics literature about the determinants of 

work-related decisions of the elderly in LDCs, and of the potential links between labor 

supply and other income support factors. Adlakha and Rudolph (1994) provide descrip-

tive statistics of average work hours of elderly Indonesians, and find that two-thirds of 

men and one-third of women continue working in their old age. Benjamin, Brandt, and 

Rozelle (2000) examine living arrangements of older people in China, and find that for 

people over the age of seventy, those living with extended families worked less than 

those living on their own. But the authors warn that this need not illustrate a causal 

relationship between labor supply and living arrangement, since the very elderly might 

have moved in with their children after their health failed, or they were unable to work 

for themselves. In such a case, one cannot estimate the extent to which the implicit 

transfers from the extended family directly facilitates ``retirement’’, or eliminates the 

need to fend for oneself. Benjamin, Brandt, and Fan (2003) discuss the impacts of 

health deterioration on the labor supply outcomes of the elderly in China. They find 
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that health indicators do not explain retirement decisions by the elderly Chinese. They 

conclude that work-related decisions depend on wealth and living arrangement, 

although they do not claim causality. They especially note that wealth is a major factor 

that can explain the decision of a majority of the elderly in rural China to engage in 

``ceaseless'' labor supply over their lifetime. 

 

Kochar (2000) studies the impact, over time, of coresident sons’ incomes on fathers’ 

days of wage work in rural Pakistan. Kochar uses cross-sectional and time-series data. 

She finds, through initial OLS regressions, a negative and statistically significant impact 

over time of sons’ wage incomes on fathers’ days of work. This direct influence disap-

pears after increases in household ceremonial expenditures, which the household 

undertakes following the increases in sons’ incomes, are taken into account. 

 

Economic theory suggests that labor supply decisions by the elderly are not made in 

isolation. The decision to work will likely be correlated with the availability of other 

means of income support. Cameron and Cobb-Clark (2001) look at the labor supply by 

the elderly in Indonesia, in conjunction with transfers and coresidence. They use data 

from RAND's Indonesian Family Life Survey to estimate their reduced-form model, in 

which labor supply, coresidence with children and financial transfers from non-

coresiding children are dependent variables, and endogenous to one another. (Pre-
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viously in the literature on aging in LDCs, labor supply was treated as exogenous to 

coresidence or transfers.) The authors find that, in general, elderly labor supply deci-

sions are not sensitive to other forms of income support (that is, coresidence and 

transfers); only in the case of elderly women, transfers from children are slightly 

negatively correlated with labor supply. The authors find that transfers from non-

coresiding children are not strongly correlated with their ability to give or with parental 

material need. 

 

3.5.2 Own-Wage Elasticity in LDCs 

The existing literature does not include any empirical studies that derive estimates for 

elderly labor supply elasticity. Elasticity estimates are available for the overall labor 

force in LDC rural areas. 

 

Previous studies on rural India differ in their estimates of the responsiveness of rural 

labor supply to changes in the wage rate. In a study on the seasonal disequilibria in the 

rural Indian labor market, Kanwar (2004) examines longitudinal data on casual labor for 

the period 1975-84 from South-Central India. He observes that casual labor is the 

mainstay of cultivator households and landless households, the supply varying by 

seasonality. He runs separate labor supply regressions for two major agricultural 
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seasons of the year, kharif (rainy season) and rabi (post-rains and slack labor demand), 

and separately for cultivator households and landless households. For both seasons, 

Kanwar finds that the labor supply of both cultivators and the landless is highly respon-

sive to changes in wages. For the kharif season, he finds the own wage elasticity of 

labor supply to be 1.07 for cultivators and 0.76 for the landless. Similarly, the wage 

elasticity of the two groups for the rabi season is estimated at 1.48 and 0.85. 

 

Two other studies find considerably lower estimates of labor supply’s responsiveness to 

wage. An earlier study by Bardhan (1984), which examines rural data from the eastern 

Indian state of West Bengal for 1972-73, finds the own wage elasticity of casual labor to 

be around 0.2-0.3. Murgai and Ravallion (2005) examine the impact of a living wage 

provision through a government employment guarantee scheme in western India. They 

estimate the wage elasticity of the supply of casual labor, in the presence of an em-

ployment guarantee scheme, to be roughly the same as that estimated by Bardhan. 

 

3.6 Elderly Labor Supply and a ``Poverty Hypothesis’’ 

In light of the prevailing poverty levels and household economics of less developed 

regions, the sparse coverage by pensions and social security, and observed elderly labor 

supply behavior, a question can be asked as follows: do the elderly in rural LDCs supply 
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labor in order to ensure their own, and their household’s, economic sustenance? Does 

household poverty compel the rural LDC elderly to work? An analogous question has 

been posed in the development literature on child labor supply in LDCs, as a ``poverty 

hypothesis’’. 

 

3.6.1 The Poverty Hypothesis and the Wage Elasticity of Labor Supply 

The question posed in the child labor literature is whether children in poor households 

supply labor because it is necessary for the household’s achievement of a sustenance 

level of income (Bhalotra, 2000). In other words, does poverty ``compel’’ poor house-

holds to supply child labor, either at home or in the market? This question has been 

described as the ``poverty hypothesis’’. The poverty hypothesis for children states that 

``the household’s poverty compels child labor’’, or ``children’s labor income is neces-

sary for the sustenance of the household’’. The nomenclature is based in the 

fundamental ideas of development economics and policy that are motivated towards 

understanding what causes child labor, and what type of policy measures can counte-

ract it. In the context of child labor, the hypothesis implies that children will not supply 

labor if the household is able to attain its economic sustenance through alternate 

means. And the children would utilize their time for other activities such as schooling. 
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Early studies testing for the hypothesis centered on estimating the income elasticity of 

children’s labor supply. That is, testing if the short run elasticity of child labor supply to 

total household income is negative. However, this methodology can only have limited 

predicting powers, since changes in total household income (which includes wage 

incomes of other members) are endogenous to labor supply choice. As Bhalotra (2000) 

and Dumas (2007), point out, this is an especially weak form of the poverty hypothesis, 

since it only establishes that child leisure is a normal good. 

 

Bhalotra proposes and executes a strong test of the poverty hypothesis. The empirical 

test is whether the structural estimates of short run wage elasticity of child labor are 

found to be close to negative one and are statistically significant. If the test is positive, 

then it implies that in response to a 1 percent reduction in wages per hour, children 

increase their labor hours supplied by 1 percent, thereby keeping their wage income 

constant. This suggests that child labor is used by the household to reach a target 

sustenance income. When wages increase by 1 percent, household members together 

are presumably able to earn greater labor income for the household, implying that the 

child can work 1 percent fewer hours.  

 

Note however, that although the poverty hypothesis (that is, the idea that child labor is 

necessary to the household’s sustenance) implies that the child’s wage elasticity will be 
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negative, the converse is not true. If child wage elasticity is observed to be negative, 

the poverty hypothesis cannot logically be concluded. This is because, as Bhalotra 

notes, negative child wage elasticity could also mean that the target income was 

determined by selfish parents who desire above-sustenance consumption from the 

child’s earnings. On the other hand, however, the latter explanation is rather untenable 

if the child’s own-wage elasticity is consistently observed to be -1. On the whole, 

though, empirical labor supply analysis cannot, strictly speaking, prove the poverty 

hypothesis. Rather, it can only either reject it, or claim that it is suggested (strongly, in 

the case where own-wage elasticity is negative unity) by the empirical evidence in light 

of the economy of the region in question. In other words, if the households in the data 

set belong to poor villages with low prevailing levels of education and wealth accumula-

tion, and imperfect labor and capital markets, then the poverty hypothesis may be 

deduced from a child wage elasticity of -1. 

 

What inferences can be made if the estimate of the child own-wage elasticity of hours 

of labor is consistently negative, although not negative unity? In this case, the empirical 

result cannot be interpreted to strongly support the poverty hypothesis. However, the 

economic intuition applied in the preceding discussion on negative unity elasticity can 

plausibly be extended to the discussion of negative own-wage elasticity of rural LDC 

children in general. In the aforementioned prevailing economic conditions of rural 
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LDCs, and in the absence of an economically intuitive alternate reasoning, the negative 

elasticity can be suggestive of the poverty hypothesis.30 Bhalotra estimates wage 

elasticity from structural child labor functions for data from rural Pakistan. She ex-

ecutes separate structural regressions for boys and girls. She finds the wage elasticity 

estimates of boys to be consistently insignificantly different from -1. For girls, the 

absolute value of the wage elasticity estimate is smaller than one, but is consistently 

negative. She concludes that the overall empirical evidence strongly suggests a poverty 

hypothesis for child labor in rural Pakistan.  

 

The child elasticity that is negative, but not unity, is not directly indicative of the child’s 

labor being used to reach a predetermined target household sustenance income. 

However, it may be still be posited that poverty compels the child’ labor. The child’s 

hours in the wage labor market is likely among several factors that may be adjusted by 

the household in response to changes in wages. For example, in response to changes in 

wages in the market, the labor supply behavior of girls may have multi-tiered res-

ponses. Simultaneously with their adjustment of hours in the wage labor market, they 

may adjust their hours in domestic labor or other types of non-market labor. Therefore, 

it would be informative to examine rural LDC labor supply for different occupations, 

                                                 
30

 See page 3 of Bhalotra (2000). 
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and also to ascertain if there are any cross-occupation changes in hours of labor in 

response to short run wage shifts. 

 

An important question to be addressed is whether alternate theories can be proposed 

to explain the phenomenon of negative wage elasticity of child labor in poor house-

holds. The most widely proposed alternate hypothesis, especially in the LDC context, is 

related to returns to schooling. According to the theory, children will supply labor if the 

marginal productivity of labor exceeds the marginal returns to schooling. This theory 

has been rejected by Bhalotra in light of the evidence of negative wage elasticity, 

because if low returns to schooling motivated child labor supply, then child labor is 

intuitively expected to go up with wages. In her study on household farm work in 

Burkina Faso, Dumas (2007) argues that the principal reason for the observed negative 

wage elasticity of child labor is due to the absence of or imperfections in the labor 

market. By this argument, households tend to use child help on the farm because 

outside labor is difficult to hire, and the cost of not tending the land is too high. 

 

3.6.2 Framing a Poverty Hypothesis for Elderly Labor Supply 

Social security and asset accumulation have made retirement possible in developed 

economies and among urban populations in LDCs. Recent evidence also suggests that a 
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return to or a continuation in the labor force by the elderly in the U.S. might be for 

reasons other than generating sustenance income. Statistical surveys document that a 

majority of the elderly in rural LDCs continue labor supply into very old age. In light of 

these observations, it is relevant to pose the empirical question of whether elderly 

labor in LDCs is motivated by sustenance income for the extended household. This 

question can, in turn, be posed as a poverty hypothesis for elderly labor supply in rural 

LDCs. And importantly, the advantage is that the empirically verifiable implications of 

the hypothesis for the wage elasticity of labor supply can be applied to elderly data. 

Additionally, the poverty hypothesis for rural LDC elderly labor supply is theoretically 

aligned with the preceding discussion on intrahousehold economics, the role of wealth, 

and alternative sources of income support in determining elderly labor supply. 

 

As Dumas and other authors on child labor have noted, a limitation of the empirical 

tests of the poverty hypothesis has been that, due to data scarcity, mostly only wage 

labor has been taken into account, while children in LDCs more often supply labor on 

the farm, other household enterprises, or in the household (domestic labor). This issue 

is also relevant in an analysis of rural elderly labor supply. In examining elderly labor 

supply using the LSMS data, domestic labor remains a source of data limitation for 

structural analysis. However, the empirical study that follows includes labor supply 

estimations for three different categories of labor - wage labor, own-farm work, and 
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household enterprise work. Authors such as Bhalotra point out the paucity of structural 

empirical studies that examine LDC labor supply separately for different occupations. It 

is crucial to study labor supply in household efforts, such as own farm or business 

enterprises, separate from wage labor. Since incentives likely differ across the occupa-

tions, the corresponding labor-leisure preference structures also differ. For example, 

younger individuals in the extended household may have greater incentives to work on 

the family farm or in the enterprise with the hope of inheritance. Rosenbloom and 

Sundstrom (1994) examine the labor hours worked by U.S. workers in various occupa-

tions from 1890 to 1903. They find that estimates of wage elasticity of labor supply vary 

significantly across occupations. 

 

3.7 Chapter Summary 

The survey of the extant literature shows that elderly labor supply in developed coun-

tries exhibit the retirement phenomenon, which is mostly absent in LDCs. The chapter 

reviewed the literature that has examined the role of children and living arrangement 

in determining elderly economic welfare. A theoretical background of intrahousehold 

economic analysis was presented, which also has links with the idea of posing a poverty 

hypothesis for elderly labor supply. Policy implications of both the intrahousehold 

distribution and the poverty hypothesis are also important for motivating an empirical 
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analysis of elderly labor supply in rural LDCs. The chapter has established a background 

for the analytical and empirical work that follows. 
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4. Data Description 

 

Household data for the empirical analysis of elderly labor supply are obtained from the 

Living Standards Measurement Study surveys of the two Indian states of Bihar and 

Uttar Pradesh. 

 

4.1 The Living Standards Measurement Study 

The Living Standards Measurement Study (LSMS) surveys have been instituted by the 

World Bank to help improve the type and quality of household data collected by 

statistical agencies in individual countries, with the goal of informing policymaking, 

especially as relevant to poverty alleviation. The emphasis in the LSMS surveys is on 

recording comprehensive data both at the individual level and the household level, in 

order to enable the study of interactions of economic activities and socio-economic 

indicators across members of a household, as well as at the community level. 

 

The LSMS surveys are organized around a specific definition of a ``household’’. A group 

of people, who inhabit a common dwelling area, prepare and eat meals together, share 

household expenses, and sleep in the same dwelling is said to constitute a household.  

There are a few exceptions to this definition. Family members sleep separately for 
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reasons such as nighttime protection of livestock, farm, or shop are included as mem-

bers of the LSMS household. Another exception is if the primary income earner of the 

household lives outside the household or has emigrated for work-related reasons. 

Members of a household are typically expected to be kin; however, live-in servants or 

other individuals who are not relatives but live under the same roof are considered 

household members for the purpose of the survey. The LSMS definition of a household 

is consistent with that employed by most cross-sectional surveys for LDCs. 

 

4.1.1 Overview of the LSMS in India 

The LSMS quantitative surveys for India were conducted in the states of Uttar Pradesh 

and Bihar in 1997-98, as part of a broader study on rural poverty. The surveys include 

data at the individual, household, and village levels. Data are available on the demo-

graphic characteristics, education, and employment for every individual in the study. 

The survey also provides data on non-earned income of the household, food and non-

food expenditures made by the household, land ownership, home production of crops 

and other food items. It includes overview questions on health status, sick days, and 

health-related expenditure for all household members. Additionally, detailed informa-

tion on the prenatal and postnatal care of women and infants, and children’s health in 

included. The village questionnaire elicits responses regarding community amenities 
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and infrastructure, such as access to schools and health services, level of electrification, 

farming equipment, and irrigation. It also records information on caste composition, 

political structure and prevailing wages at the time of survey, and emigration. 

 

4.2 Bihar and Uttar Pradesh - An Economic Overview 

Bihar and Uttar Pradesh are located in the north and the north-east of India, respec-

tively. Both states are located in very fertile plains, and agriculture has been one of the 

primary sources of livelihood. The state of Uttar Pradesh accounts for the second-

largest share of gross domestic product. It is area-wise the largest state in India. It is 

also the most populous state in the country, accounting for 13.5 percent of the total 

population in the country. The state is mostly rural, with 80.2 percent of the state’s 

population living in rural areas. Bihar, one of the poorest states in the country, is the 

third-most populous state in the country. It houses slightly over eight percent of India’s 

population. With close to 87 percent of the state’s population residing in rural areas, 

Bihar is even more overwhelmingly rural.31 

 

Despite the divergence in their overall economies, both the states rank relatively low 

on literacy. Literacy rates in 2001 in both states were significantly lower than the 

                                                 
31

 All data for this subsection, unless otherwise specified, obtained from reports of the Census of India, 
1991 and 2001. 
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national literacy rate of over 65 percent. In Uttar Pradesh, 57.5 percent of the popula-

tion was literate in 2001.  Bihar’s 2001 literacy rate of 47.5 percent was the lowest 

among all the states. Its literacy rate among women was an even lower 33.6 percent. 

 

Life expectancy at birth in 2001 was 57.6 years in Uttar Pradesh, and 59.6 years in 

Bihar. The religion-wise distribution in both states tilts heavily towards Hindus, fol-

lowed by Muslims as the largest minority. This reflects the national distribution. Hindus 

account for over 80 percent of India’s population, while Muslims account for around 13 

percent. In Uttar Pradesh, 81.7 percent of the population is Hindu and 17.3 percent is 

Muslim. The corresponding statistics for Bihar are 82.4 and 14.8 percent. The Hindu 

group is further divided into castes, the lowest being the Scheduled Castes and Sche-

duled Tribes (SC/STs).32 In Bihar, caste identity, combined with religious affiliation, is an 

important indicator of class, as measured by literacy, land ownership, quality of lives-

tock, wages, and general poverty levels. The SC/STs and Muslims are the most 

economically vulnerable, and account for a major portion of the lowest income quintile 

of the per capita income in the state. 

 

                                                 
32

 See Jensen (2003) for an overview of India’s caste system. The caste-class correlation seems to persist 

nationwide despite several national-level and state-level corrective measures.  
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Overall, 6.9 percent of the population in Uttar Pradesh was 60 years or older in 1991, 

with 7.7 percent of the rural and 5.6 percent of the urban population falling into this 

age category. In Bihar, 6.3 percent of the state’s total, and 6.5 percent of the rural and 

4.9 percent of the urban, population were aged 60 or above. Further details are pre-

sented by using Bihar as a case in point. 

 

4.2.1 The Labor Market in Bihar 

Little occupational diversification is observed in Bihar. More than 80 percent of the 

rural population in Bihar works in the agricultural sector. A large proportion of that is 

engaged in agricultural employment, and not in the cultivation of owned land. The 

remaining 20 percent engaged in nonfarm work are distributed between casual labor 

and self-employment.33 Developmental studies have emphasized that such a shift 

towards nonfarm work does not necessarily imply improvements in economic status 

and poverty vulnerability of households.34 

 

Emigration, or outmigration, is an important economic survival strategy for households 

in Bihar, as in other poor regions of the country. Migration from poor rural areas to 

                                                 
33

 See the National Sample Survey Report (1998). 
34

 See the World Bank Policy Report (1994). The nonfarm options may raise wages and income to LDC 

households, but also often increase income instability and uncertainty, making the household more 
vulnerable, all told, to adverse economic shocks. 
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metropolitan centers for economic opportunities is commonplace in India. Almost all 

the outmigration from the rural areas is by young males. The largest numbers come 

from the poorest and richest rural quintiles. For the average household in the LSMS 

villages of Bihar receiving outmigration remittances, about 4 percent of consumption 

expenditure was accounted for by remittances. A 2005 United Nations publication on 

migration and development in Asia (2005) quotes a study by Karan (2003), which 

documents the role of remittances in the economic life of the poorer households in the 

state of Bihar. For landless households on average, remittances from migrated family 

members account for one third of the household income. For scheduled castes and 

scheduled tribes and Muslims in Bihar that sent out migrants from their households, 

remittances accounted for 29 percent of average annual income. 

 

Given the minimal infrastructure to support nonfarm work opportunities in the rural 

areas, farming-related variables, such as land ownership, (enforceable) land tenancy 

clauses, and accessibility to irrigation act as important covariates for poverty levels of 

households. The poverty-land ownership correlation is evident to some extent from the 

fact that 75 percent of Bihar’s rural poor were classified as landless or near-landless in 

2000. Also, among land owners, poverty levels were significantly lower among those 

with access to irrigation facilities. In addition to land ownership, land leasing is a 

common practice among the landless and marginal farmers. Over the past four dec-
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ades, Bihar has seen several ceiling acts and tenancy reform acts. These are intended to 

break the traditional feudal system in tenure security and terms of lease to reduce 

poverty among those who lease agricultural land. However, tenants continue to be 

economically vulnerable because of lax enforcement. 

 

4.3 LSMS Summary Statistics 

The LSMS data set from Uttar Pradesh and Bihar contains information for 120 villages 

from 25 districts in the two states. In addition to village-level information, it contains 

household-level and individual-level data for about 2,252 households from the villages. 

This comprises a total of 14,493 individuals. As indicated in Table 4.1, close to 47 

percent of all individuals in the sample are female. Over 49 percent of the sample is 

composed of children (individuals under the age of 19), and more than 29 percent are 

small children (under the age of 10). 

 

Less than 17 percent of the villages in the Living Standards Measurement survey have 

public transport infrastructure in the form of bus service. Just under 53 percent of the 

villages are electrified. The statistics are consistent with the overall economic develop-

ment level of the states of Bihar and Uttar Pradesh. 
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Table 4.1: Summary Statistics for LSMS India Data 

Variable 
Means (and Standard Deviations), 

or Percentages 

Total Villages 120 

Total Households 2252 

Total Individuals 

Male 7,705 

Female 6,788 

All 14,493 

Female (%) 46.8 

Age 23.8 (19.1) 

Married (%) 45.8 

Children under 19 years (%) 49.6 

Children under 10 years (%) 29.3 

Statistics at the Village Level
1a

 

Bus Service (%) 16.7 

Electricity (%) 52.9 

Statistics at the Household Level
1b

 

Household Size 6.4 (3.3) 

Minimum Household Size 1 

Maximum Household Size 29 

Single-Member Households (%) 1.8 

Households with Three Generations (%) 31.7 

Hindu – Upper or Middle (%) 15.9 

Hindu Backward (%) 46.1 

Hindu SC/ST (%) 28.1 

Muslim Upper (%) 3.7 

Muslim Lower (%) 6.3 

  

Total Labor Income (median)
2
 4545.6 

1aFigures in this section were calculated with every village as an observation.  
1bFigures in this section were calculated with every household as an observation.  
2 All monetary values are adjusted by the state-level rural consumer price index, as real rupee 
values, and by using each household as an observation.  
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Table 4.1 (continued): Summary Statistics for LSMS India Data 

Variable 
Means (and Standard Deviations), or 

Percentages 

Household Income by Occupation
2
 

Wage Labor Income (median) 843.0 
Own Farm Crop Sales (median) 1667.1 

Business Revenues (median) 5011.9 

Household Assets and Non-Labor Receipts
2
 

Total Assets (median) 22,222.1 

Public Transfers
3
 357.4  (2335.9) 

Private Remittances
3
 236.4 (1254.2) 

Statistics at the Individual Level
1c

 

 

Education Level (25 years and Above) 

Illiterate (%) 
Male 41.7 

Female 79.8 

All 59.7 

Literate (%) 9.8 

Intermediate Level (%) 26.1 

College and Above (%) 4.5 

 

Elderly Statistics (55 years and above) 

Total Elderly 

Male 796 

Female 677 

All 1,473 

Households with Elderly (%) 46.4 

Elderly (%) 

Male 10.3 

Female 10.0 

All 10.2 

Female among Elderly (%) 45.9 

Elderly Coresiding with Children (%) 

 
Of those: Coresiding with At Least One 

Adult Daughter (%) 

84.6 
 

6.4 

 

1bFigures in this section were calculated with every household as an observation. 

1cFigures in this section were calculated with every individual as an observation.  
2 All monetary values are adjusted by the state-level rural consumer price index, as real rupee values, and by 
using each household as an observation.  
3Medians for public transfers and private remittances are zero. 
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Household size in the data set ranges from 1 to 29, with an average of six members. 

There are only 40 single-member households, accounting for less than two percent of 

all households. Over 31 percent of the households include at least three generations of 

family members coresiding. The survey contains religion and caste related information. 

Reflecting the overall religion distribution present in Uttar Pradesh and Bihar, a majori-

ty of the LSMS households are Hindu, with roughly 90 percent belonging to this 

religion. The remaining 10 percent are Muslim. Among the Hindu households, just over 

46 percent fall under the Backward Castes, 28 percent under the Scheduled 

Caste/Scheduled Tribe, which is the lowest caste rung, and 16 percent report belonging 

to the Upper and Middle Castes. Over 6 percent report their community as the Lower 

Muslim caste, and 3.7 percent of the households belong to the Lower Muslim Caste.  

 

Table 4.1 also presents household statistics on labor income, non-labor income, and 

assets.35 The individuals in the LSMS data set engage in a wide variety of labor activi-

ties. Many of the activities can be grouped under the categories of wage-earning labor, 

work on the household-owned farm, and labor in household-owned business enter-

prises.36 The median income from business enterprises is the highest among the three 

categories of labor income, followed by crop sale revenues from household farm and 

                                                 
35

 Medians are presented in place of means because of skewed distributions. 
36

 Further details on labor activities are presented in Sections 4.5 and in Chapter 6. 
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wage income, respectively. Household assets are presented in Table 4.1 as the total 

rupee value of livestock, land, and farm equipment owned by the household. Public 

transfers are the annual real values of government pensions (such as widow, disability, 

old age pension) received by the household, and private remittances are the annual 

inflows received by the household from non-coresident family members. 

 

Summary statistics for the educational attainment for individuals aged 25 and above 

are presented in Table 4.1. Close to 80 percent of women are reported to be illiterate. 

Among men in the same age group, the illiteracy rate stands over 41 percent. The 

overall illiteracy rate among those aged 25 years and above is over 59 percent. Close to 

10 percent of those aged 25 years and above are `Literate'. That is, they have either 

acquired some elementary level schooling, or had no formal schooling but have infor-

mally acquired the basic ability to read and write. Just over 26 percent have reached an 

`Intermediate’ level of education, which is equivalent to high school. Lastly, 4.5 percent 

report having a college degree or a higher degree. 

 

For the purposes of the descriptive statistics and the empirical analysis, 55 years is used 

as the cutoff age for defining an ``elderly'' individual.37 This is five or ten years lower 

than in most empirical studies on the elderly in developed countries. The lower demar-

                                                 
37

 See Deaton and Paxson (1992). 
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cation accounts for the fact that the population is younger than that observed in 

developed countries. More importantly, it is consistent with the idea of functional age 

versus chronological age. Functional age is a measure that represents the overall 

quality of life experienced by a person over fifty years of age. This measure may include 

aspects such as healthiness, morbidity, cognitive ability. In general, it covers the ability 

and resources of a person to perform various mental and physical activities, and to 

enjoy life. The distinction between functional and chronological ages highlights the 

substantially lower quality of life, as determined by socioeconomic and psychological 

parameters, experienced by the elderly of the poor regions of LDCs as compared to 

their developed country counterparts. This difference arises primarily because of cross-

country developmental variations.38 An average LDC worker is much more likely to be 

engaged in physically demanding labor such as farming, with fewer mechanical aids to 

ease work, and a much lower access to health care and a lower overall health level. 

Thus, an average 50-year old woman in a village in Bihar is likely to consider herself to 

be old, whereas an average American or Japanese woman of the same age might 

perceive herself as relatively young.39 

 

                                                 
38

 Another factor, albeit a smaller one, that may explain the difference in quality of life is cultural norms. 
Also, the cultural factors may be intertwined with developmental ones, in the sense that economic 
development might result in changes in cultural norms. 
39

 See the World Bank Policy Report (1994). 



 

      

 

86 

A total of 1,473 individuals, or 10.2 percent of all individuals, are classified as elderly; 

both elderly men and elderly women account for roughly 10 percent of their respective 

sex groups in the sample. Nearly 45 percent of the total elderly are female. In total, 

more than 46 percent of the households in the sample report having at least one 

elderly person as a member. Sixty percent of the elderly individuals coreside with at 

least one adult child. Of those coresiding, 6.4 percent have at least one daughter 

among the coresident children. The rest of the elderly coreside with one or more sons. 

 

4.4 Demographic Details of the Elderly 

Table 4.2 gives the detailed age distribution for the elderly in the sample. Just over 77 

percent of the elderly women were aged between 55 and 69, and 74 percent of the 

elderly men fell into that age range.  

 

The marital status and living arrangements of the elderly are summarized in Table 4.3 

and Table 4.5. Among men and women, respectively, 64.3 percent and 77.5 percent 

reported being married at the time of the survey. For women, the modal marital status 

is `married' for those in the 55 to 69 age range, and shifts to `not currently married' in 

the above-70 range. The latter category mostly accounts for individuals who were 

widowed at the time of the survey. The percentage of never married individuals is so  
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Table 4.2: Age Distribution of Elderly by Sex – LSMS India 

Age Group Females (%) Males (%) 

55-59 31.5 25.1 

60-64 27.0 28.4 

65-69 18.6 20.5 

70-74 11.4 16.1 

75-79 4.7 4.1 

80-84 4.6 3.8 

85+ 1.8 2.0 

Total
*
 100 (677) 100 (796) 

Elderly defined as persons aged 55 years and above. 
*Figures in parentheses indicate total number of elderly. 

 

 

Table 4.3: Marital Status of Elderly by Sex – LSMS India 

 

 

 

 

 

 

 

 

  

Age Married (%) 
Not Currently Married 

(%) 

Females 
55-59 84.3 15.7 
60-64 68.3 30.6 
65-69 63.5 36.5 
70-74 35.1 64.9 
75-79 37.5 62.5 
80-84 19.4 80.6 
85+ 25.0 75.0 
Total 64.3 34.9 

Males 
55-59 88.0 12.0 
60-64 79.2 20.8 
65-69 76.7 23.3 
70-74 70.3 29.7 
75-79 60.6 39.4 
80-84 56.7 43.3 
85+ 62.5 37.5 
Total 77.5 22.5 

Elderly defined as persons aged 55 years and above. 
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small as to be virtually negligible. This is not unexpected in light of the social norms 

prevalent in the rural areas in northern India. The modal marital status for elderly men  

is `married' in all age ranges. This, again, is not unexpected given that women have 

longer life spans on the whole, and that the typical age difference between husbands 

and wives is wide (six years on average).40 Also, most women do not remarry after their 

husband’s death, and many men remarry upon widowhood. 

 

In the LSMS surveys of Uttar Pradesh and Bihar, intrahousehold relations are recorded 

in the form of each individual’s relationship to the designated head of the household. 

Table 4.4 reports the relationship of both elderly and non-elderly individuals to the 

household head. Here non-elderly individuals are those aged 54 years and below. The 

information in Table 4.4 is utilized later in the regression analysis in Chapter 6. 

 

Table 4.4: Relation of Elderly and Non-Elderly Members to Household Head* 

Relationship to Head Elderly (%) Non-Elderly (%) 

Head 50.8 17.1 

Spouse 25.6 17.9 

Parent/Parent-in-Law 18.5 0.6 

Child/Child’s Spouse - 41.4 

Sibling/Sibling’s Spouse 1.5 3.0 

Grandchild - 4.9 

Non-Kin 1.6 2.6 
*Elderly defined as persons aged 55 years and above. Non-Elderly defined as below 55 years. 

                                                 
40

 See Irudaya Rajan et al (1999). 
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The survey records the identity of the household head as well as that of the primary 

breadwinner of the household. Although, conventionally in South Asia, the oldest male 

is usually accorded headship status in extended households, the significance of house-

hold headship may not completely one-dimensional. In several cases, the primary 

breadwinner may be the head. If adult males are present in the household, then it is 

highly likely that a woman will not be considered the head, even if she happens to be 

the primary income earner in the household. In the LSMS data set, not unexpectedly, 

few women are reported as household heads, with 96 percent of households reporting 

a male head. Headship also coincides, in many cases (for 82 percent of the households), 

with primary income earner status. Just over 33 percent of all households report having 

an elderly person as the head of the households. Of the elderly who are household 

heads, almost 95 percent are male.41 

 

As shown in Table 4.4, close to 51 percent of the elderly, and 17 percent of the non-

elderly are designated the head of their household. Over 25 percent of the elderly 

report being the head’s spouse. Slightly over 18 percent of the elderly report being 

either parents or parents-in-law of the head. A small proportion of each group, 1.6 

percent of the elderly and 2.6 percent of the non-elderly, are unrelated to the house-

hold head. They are reported as being the live-in domestic help. 

                                                 
41

 The statistics presented in this paragraph are not reported in tables. 
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Table 4.5 reports the living arrangements of the elderly in the LSMS. The information 

from Table 4.4 is used for this purpose. However, describing elderly living arrangements 

also requires identifying other relationships of the elderly. For example, it needs to 

identify the spouse, daughter-in-law, and grandchild of the elderly. To achieve this, a 

Stata program was executed that uses the relationship of the elderly individual to the 

household head in conjunction with the relationship of other individuals to the head. 

The program identifies living arrangements of the elderly by various combinations of 

the coresiding members of the extended household. In Table 4.5, the term `Others’ 

refers to individuals who are neither the spouse nor the children of the elderly. That is, 

they are other kin such as daughters-in-law or grandchildren, or non-kin individuals. A 

very small proportion, 2.3 for men and 1.2 percent for women, of the elderly live alone. 

Less than 7 percent of all elderly live in two-member households with their spouses. 

The last row in Table 4.5 reports all combinations of living arrangements of the elderly 

that include their children as coresident members. Overall, more than 76 percent of the 

elderly coreside with their children in extended households. 

 

Educational attainment for the elderly is summarized in Table 4.6. Over 90 percent of 

the elderly females in the sample are classified as illiterate (much higher than the 

nationally prevalent illiteracy rate among women). On the other hand, 58 percent of  
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Table 4.5: Elderly Living Arrangement by Sex – LSMS India* 

 

elderly men are illiterate. Less than 5 percent of elderly women report having attained 

literacy. Over 28 percent of men had attained an intermediate level of education. 

Comparing the educational attainment among the elderly to adults between the ages 

of 25 and 55, it is observed that, not unexpectedly for an LDC, educational attainment 

levels are systematically lower for the elderly. 

 

Table 4.6: Elderly Educational Attainment by Sex – LSMS India 

 Illiterate Literate 
Intermediate 

Education 
College 

Education 

Females 91.6 4.4 3.1 0.9 
Males 58.0 16.6 27.6 1.9 

All 75.0 11.2 14.4 1.5 
Elderly defined as persons aged 55 years and above. 

 

 

4.5 Time Allocation and Labor Force Participation 

Labor supply information is available in the LSMS for all those who are aged 10 and 

older. In most developed country labor supply studies, those aged 19 and older are 

Elderly Living Male (%) Female (%) All (%) 

Alone 2.1 1.0 1.6 
With Spouse Only 6.7 6.8 6.8 

With Spouse + Others / Others Only 8.0 2.5 5.5 
With Kids Only / Spouse + Kids / Kids + 

Others / Spouse + Kids + Others  
74.2 78.6 76.2 

*Elderly defined as persons aged 55 years and above. 
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typically considered adults. In a less developed rural economy, however, children make 

significant contributions to the household labor. The questionnaire asks the individual 

respondents the following work-related questions for each of the twelve months prior 

to the date of the interview: type of work, number of days worked in each month and 

typical number of hours worked in each day, location of workplace as within or outside 

the village, type and amount of payment per day, details of employer, job security, 

pension availability. 

 

The LSMS survey design allows for comprehensive data gathering on the individual's 

non-leisure time allocation. In the rural areas of many LDCs, it is not uncommon for 

adults to engage in more than one work activity. The LSMS questionnaire records a 

maximum of 14 non-leisure activities by an individual, with a 12-month recall for each 

activity. Included for each activity are type of payment, location, and in-kind reward. 

Activities are listed in decreasing order of importance as source of income. 

 

Non-leisure time by individuals is occupied in a very wide variety of tasks, ranging from 

domestic duties (such as preparing meals, care of house) and farm activities (such as 

tractor driving and paddy transplanting), to bidi (local cigarettes) making, providing 

barber services, collection of forestry products, running a grocery shop, and salaried 

employment in the civil services. All the varied activities are grouped under umbrella 
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categories: own farm activities, casual labor, long term agricultural employment, 

salaried employment, own business, personal services, collection and foraging, domes-

tic duties. In accordance with the variety of tasks defined as non-leisure activity and the 

low prevalence of formal labor markets in the region, the definition of work is not 

restricted to that which yields money income. Some activities, such as salaried em-

ployment and business enterprise result in cash income or revenue, by default. So does 

work on the household farm if the crop produce is sold on the market. Some other 

activities, such as casual labor, may yield a combination payment of money income and 

in-kind income. In-kind payment may be in the form of clothing, grain such as rice and 

wheat, or meals provided at work. Such in-kind payment can be converted into mone-

tary units using prevailing price information. Other work activities are those that enable 

an individual to receive only non-monetized in-kind payment: for example, collection 

and foraging in the forest, which results in ``free collection’’ of natural goods for 

household consumption, and personal services such as by midwives and sweepers, who 

typically receive payment in the form of food and clothing. Domestic duties performed 

in and around the house, on the other hand, do not result in any explicit ``payment'' at 

all. 

 

For making important distinctions, consider first the activities that either yield direct 

cash value (in the form of wage, revenue, or crop sales proceeds), or in-kind payment 



 

      

 

94 

that can be converted easily to monetary units. Such activities are called ``market’’ 

activities. All other types of work are called ``non-market’’ activities. A more detailed 

exposition of the distinction, and its econometric implications, is presented in the 

following chapter. 

 

Many individuals in the data set are engaged in non-market activities, either exclusive-

ly, or in combination with market activities. In light of the complex array of activities 

and payment modes, two separate measures are constructed in Table 4.7 to summarize 

labor supply and non-leisure time use by individuals. One measure is called `Market 

Activity’, to include all those activities that result in cash income, directly or indirectly. 

This obviously includes categories such as salaried employment, and own business, 

which generates cash revenues. It also includes casual labor and long-term agricultural 

labor when money wages are earned. (As noted earlier, the latter two types of labor 

are eligible for, but need not necessarily result in, money wages.) A broader measure is 

simply `Working’, which includes all the work categories that fall under market work, 

plus all non-remunerative activities. This is crucial for the empirical analysis, since an 

important goal of the proposed research is to observe labor supply behavior for all 

types of activities by individuals in poor rural areas of LDCs. The necessary underlying 

assumption is that many domestic duties performed in the rural context are perceived 
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Table 4.7: Primary Labor Activity of Individuals – LSMS India* 

  Primary Labor Activity 

Working
1
 

At Least One Market 
Work Activity 

Own Farm
2
 

Casual Labor and Long Term 
Agriculture 

Salaried Own Business Domestic 

Females aged 10 and over 

80.8 23.7 17.8 14.2 0.5 3.7 62.7 
       

Elderly Female
3
 

70.0 21.1 19.4 11.0 0.4 3.4 44.8 
       

Males aged 10 and over 

68.3 67.3 48.8 23.6 10.0 13.4 2.7 
       

   Elderly Male
3
    

74.3 38.7 60.1 10.4 4.1 6.8 - 
*Individuals may perform additional labor activities. All figures are in percent terms. 
1All subsequent columns report figures as percent of those who report to be `Working’. 
2Figures account for all engaged in farm work, including those who do not sell produce in the market. 
3Elderly defined as persons aged 55 and above. 
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by the individual as work and not leisure. Of the individuals who do not appear in the 

table for labor supply information, a small portion report non-market work other than 

domestic duties, such as collection of forest products or foraging. Others report that 

they are unemployed for various reasons (such as being a student or having a disabili-

ty). The remaining are in the category of ``retired or not working’’. The survey does not 

distinguish between being formally retired, and not working for unstated reasons. 

 

4.5.1 LSMS Labor Supply Statistics 

Table 4.7 discusses the work behavior by sex of all individuals aged 10 and over, and 

also among the elderly. Using the definitions described above, the first column shows 

the percentage of the relevant age group who are `Working’. The second column shows 

the percentage of those working who are involved in at least one market work activity. 

Subsequent columns of the table indicate the type of primary work activity as listed by 

each working individual as the percentage of those who are working. As mentioned 

before, the primary or first activity is the highest income generator, or otherwise (time 

wise) the most important among all the activities performed by an individual.  

 

Close to 81 percent of females aged 10 and above are engaged in work. The corres-

ponding number for males is more than 10 percentage points lower, at slightly over 68 
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percent. Much of the difference may be accounted for by the fact that among poor 

household in rural South Asia, boys are given preference over girls for schooling. 

Among children aged between 10 and 19 years of age, more than 56 percent of the 

girls, as compared to 28 percent of the boys, report to be working.42  

 

Of the women aged 10 and above who work, less than 24 percent engage in at least 

one market activity.  Among working men, on the other hand, over 67 percent engage 

in market work. Work on family farm land is the highest income generating activity for 

close to 50 percent of all working males. Over 23 percent of working men in the LSMS 

are engaged in casual labor and long term agriculture. More than 63 percent (the 

majority) of working women report domestic work as their primary non-leisure en-

gagement. Less than 3 percent of working men fall in this category. Over 17 percent of 

working women contributed time on family farms, and 14 percent in casual labor. Less 

than 4 percent of working women, and 13.4 percent of working men, spent their major 

work time running small or large family enterprises. 

 

                                                 
42

 This statistic not reported in the table. 
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4.5.2 Labor Force Participation of the Elderly 

In Table 4.7, we see the statistics for work behavior among elderly people. Seventy 

percent of all elderly women reported to be working, which is only ten percentage 

points lower than for women of all ages. Close to 45 percent of the elderly women 

reported domestic duties as their primary occupation. Among elderly men, over 74 

percent reported themselves to be working. Work on the household farm is the prima-

ry activity of a majority (over 60 percent) of working elderly males. Market work is at 

least one of the labor activities for 21 percent of the working elderly women. This 

proportion is roughly equal to the corresponding number among working women of all 

ages. In contrast, the number of working elderly men who engage in market work is 

nearly 30 percentage points lower than for working men of all ages. 

 

Coresidence and Elderly Labor Supply 

The LSMS data can be used to see how labor supply among the rural North Indian 

elderly varies across their living arrangements with adult children. A summary of elderly 

labor supply and their coresidence with adult children is presented in Table 4.8. Not 

unexpectedly (on the basis of a large body of qualitative evidence), a higher percentage 

of the elderly who do not coreside with children report that they work than of those 

who coreside. Coresidence is an especially strong predictor of labor supply choice in the 

case of the female elderly aged 65 and above. However, the percentage of coresiding 
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elderly males who work is not significantly lower than among the non-coresiding 

elderly. For elderly men between the ages of 70 and 79, the difference is reversed, with 

a larger proportion of coresiding elderly men choosing to work. 

 

Table 4.8: Labor Participation of Elderly by Sex, Age, and Coresidence – LSMS India 

 55-59 60-64 65-69 70-74 75-79 80-84 85+ 

Females 
Coresiding

1
 88.0 80.4 59.6 30.2 34.8 27.3 0.0 

Non-coresiding
2
 95.0 100.0 85.7 77.8 66.7 0.0 0.0 

Males 
Coresiding

1
 93.0 88.6 81.1 68.0 30.8 40.0 14.3 

 
Non-coresiding

2 

 
100.0 95.6 84.0 66.7 25.0 57.1 0.0 

1Figures are percent of coresiding elderly who work. Example, 88 percent of women aged 55-59 who coreside with adult children 
are supplying labor. 2Percent of non-coresiding elderly who work. Elderly defined as persons aged 55 years and above. 

 

 

4.6 Chapter Summary 

An economic background of the states of Uttar Pradesh and Bihar was discussed in this 

chapter, following which the LSMS data from the two states were summarized. The 

idea of functional age allows the definition of an elderly person in a rural LDC context. 

All persons in the LSMS aged 55 and above are defined as elderly for the purposes of 

statistical summaries and empirical analysis.  
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The statistical overview presented in the chapter highlights some of the important and 

commonly observed characteristics of rural households in LDCs. For example, the LSMS 

data illustrate the primacy of coresidence with children as living arrangement choice for 

the elderly of rural South Asia. More than 76 percent of the LSMS elderly reside in 

extended households with their children. Additionally, several aspects of the labor 

supply behavior of individuals in rural LDCs are discussed here. Many individuals tend 

to engage in multiple work activities. Several individuals work in non-market activities. 

With their low levels of literacy, non-market work is of specific importance for the 

elderly in the LSMS.  The subsequent analytical model is organized to incorporate the 

key characteristics of the rural LDC extended household. The empirical analysis, based 

on the theoretical model, attempts to uncover the effects of coresidence and the 

presence of adult children on elderly labor supply behavior.  Since the LSMS surveys are 

conducted specifically to assist in the analysis of poverty and development in LDCs, the 

data are particularly amenable for observing elderly work behavior in conjunction with 

the poverty hypothesis for labor supply.43 The relevant empirical discussion is pre-

sented subsequently. 

  

                                                 
43

 An exposition of the hypothesis and a review of the background literature were presented in Section 
3.6. 



 

      

 

101 

5. Analytical Framework for the Household 

 

The analytical framework for a household needs to incorporate the specific parameters 

of the household that are likely to determine the outcomes from members’ decision-

making. For several individuals in rural LDCs, the principal characteristic is that they 

inhabit extended households. More than 70 percent of the elderly in the LSMS data set 

live in extended households that include adult children and their families. Therefore, an 

analytical framework for extended households is required. Several aspects of these 

households, such as the variation in the size of the extended household, labor market 

behavior of adult members, and the economics of household production in subsistence 

and semi-subsistence agriculture, give rise to complexities in the empirical analysis of 

decisionmaking about labor supply and consumption. 

 

5.1 Labor Supply in Rural LDCs 

Extended households in rural LDCs often differ greatly in size from one another, result-

ing in considerable variation in the number of workers across households. Additionally, 

most of the households face uncertainty of income, and overall low wages in agricul-

tural jobs and casual labor. Hence, individuals typically tend to engage in multiple 

income-generating activities. Often, compensation for labor supply may be in forms 
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other than cash. For example, in the LSMS survey, over 75 percent of the adult men and 

over 85 percent of the adult women engaged in casual labor received in-kind wages. 

Also, many individuals may spend several hours per day in productive activity within 

the household. Overall, more than 50 percent of adult women in the data set are 

engaged in domestic productive activities.44 

 

Given the fact that many rural LDC elderly continue to work through old age, the goal is 

to understand how extended household factors affect elderly work productivity, and to 

what extent their work decisions ensure their own economic welfare in the absence of 

formal pensions. Empirical analysis of labor supply decisions requires estimating the 

valuation of an individual's time in non-leisure activities, or the marginal productivity of 

labor. 

 

There are market activities for which the marginal valuation of time of the worker can 

be estimated directly. Such an activity may be market work that yields money wages to 

the worker, so that the marginal valuation of time in the activity is simply measured 

using the wage information. On the other hand, it may be an activity for which money 

wages may not be assigned, but for which the production output can be quantified in 

                                                 
44

 Other LDCs also reveal similar household characteristics. See Newman and Gertler (1994) for statistics 
on individual labor supply in Peru's rural households, and Deaton and Paxson (1992) for household 
structure variation in Thailand and Cote D'Ivoire. 
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monetary units. An example is small businesses run by the households. Another is the 

sale of crop produce from the household farm. Net revenues may be known for the 

household’s business or crop sales. The marginal productivity of a member's time in the 

activity can be measured by estimating a production function for the activity. This 

involves assuming a functional form for the production function.45 By contrast, labor’s 

marginal product cannot be observed or measured directly for the following three 

types of non-market activities: subsistence agriculture, market labor that yields in-kind 

payment, and domestic duties.46 Estimation of the marginal product of these non-

market activities is not straightforward. 

 

5.1.1 Non-Market Activity - An Overview 

The production output from a non-market activity cannot directly be measured in 

monetary units. Additionally, it is an activity for which the worker does not earn a 

money wage. Thus, neither the labor factor nor the product is transacted in the market. 

For these reasons, the marginal productivity in a non-market activity can only be 

estimated indirectly. One way of doing this is to impute a marginal valuation of time for 

the individual, based on what they would have earned had they worked in the market. 

                                                 
45

 Note that, although in principle, household farm and business are examples of market labor, the 
marginal productivity cannot be estimated in the LSMS for these two categories of market work. This is 
discussed in detail in Section 6.5. 
46

 For some in-kind wages, such as foodgrain, it is relatively straightforward to assign a monetary value. 
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This is referred to as the `opportunity costs’ method. Alternately, the `market prices’ 

approach can be adopted, in which an individual's marginal product of labor can be 

estimated by first imputing money values to the household product or service based on 

its cost if purchased in the market. 

 

The empirical study of household production has included the measurement of three 

quantities: labor inputs going into domestic production, marginal productivity of those 

involved in household tasks, and the total value added of domestic production (Gronau, 

1980). Estimates from the United States from the 1970s indicate that the aggregate 

value of household production accounts for as much as a third of the total output of 

the nation's economy (Hawrylyshyn, 1976). Using the 1973 wave of the Michigan Study 

of Income Dynamics, Gronau (1980) estimates the value added for the U.S. household 

sector by women supplying labor in the market, and finds that it exceeded 70 percent 

of the family's disposable money income. Given the considerable importance of the 

home sector (and more generally the non-market sector) in a developed country, it is to 

be fully expected that this sector would be of greater importance in a less developed, 

and predominantly rural, economy. Gronau also finds that the marginal valuation of 

home production tends to peak earlier (at ages 35 to 39 of women) than does money 

income, and, thereafter, drops more sharply than the latter. If such a variation across 
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different age groups exists in the case of rural LDC extended households, it is bound to 

have implications for the economics of the female elderly members. 

 

5.1.2 Non-Market Economic Activity in LDC Rural Areas 

The production of goods and services inside the home is a primary example of non-

market activity in LDCs. It is of special importance in the rural areas, where most 

households are large, the level of household mechanization is considerably low, and 

the infrastructure of market-available services is very limited. A significant proportion 

of total adult work time in the rural areas of LDCs is engaged in home production 

activities. This includes sewing clothes, washing, cooking, and caring for children and 

sick family members. It also includes activities that may physically take place outside 

the home, such as transporting drinking water from the village source, and collecting 

firewood, berries, and other forest products. Field studies and data from surveys show 

that the elderly living in extended households in the rural areas (and also, incidentally, 

in urban areas) of LDCs make significant contributions to the domestic production of 

goods and services. Therefore, understanding and quantifying domestic production is 

critical for economics of aging research in less developed countries. 
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Another type of non-market activity performed by rural households in LDCs is subsis-

tence agriculture. Cross-sectional data sets from rural LDCs often include the quantity 

of crops produced by households engaged in subsistence agriculture. But since the 

crops are consumed by the household that produces them, it is not possible to assign 

direct monetary values to the output. Sometimes, the survey will ask respondents to 

impute a money value to the subsistence production. Specifically, the survey asks how 

much the household would have spent in cash, had it purchased the same amount in 

the market.47 

 

A third type of non-market activity is market labor where worker compensation is made 

in kind rather than in cash. In the LSMS data set used here, both long-term agricultural 

employees and casual laborers may receive in-kind wages; however, for the former, the 

rupee value of in-kind payment is recorded, whereas it is not recorded for the latter. 

Households are asked questions about the joint consumption of subsistence production 

of grains and in-kind receipts of grains. More discussion of in-kind wages follows in the 

data description section. As discussed, actual market wage information is not available 

for any of the above activity types. The indirect empirical procedures that may be 

                                                 
47

 This is an example of the market prices approach. There are inherent limitations associated with such 
imputation. See Gronau (1980). 
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employed to determine marginal products will yield estimates of shadow wages that 

can be used to examine labor supply. 

 

5.1.3 Marginal Valuation of Non-Market Work 

The basic analytical framework for incorporating non-market production in a labor 

supply model is discussed in Gronau (1980) where the author is concerned with esti-

mating the value added of household production by women who also supply labor in 

the market. In order to do that, the author estimates the marginal returns to household 

production by assuming a functional form for marginal productivity. The basic model 

reflects the fact that people (especially women and the elderly) often spend significant 

amounts of time in domestic or household production.  

 

A framework for analyzing the labor supply decisions by households engaged in subsis-

tence farming is illustrated in Skoufias (1994). The author assumes that the formation 

of the household is exogenous to the labor supply decisions of individual members. A 

functional form assumption is made for the household's subsistence agriculture pro-

duction function, and shadow wage estimates for individual members are obtained. 

Empirical analysis based on such a method is possible as long as the data set used 
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includes detailed information on time allocation by household members, crop yield, 

and farm inputs. 

 

5.2 Analytical Layout and Discussion 

The analytical model incorporates the fact that adult members may perform multiple 

distinct work activities. Additionally, work time may be spent in either market or non-

market activities. The basic specification is general enough to account for any combina-

tion of market and non-market activities for a given individual. The model draws on 

insights from various strands of the extant literature, and on a general intuition about 

the coresidence of intergenerational family members in a rural LDC economy. It will 

serve as a basis for the empirical task of estimating the marginal products for different 

types of work activities that individuals in rural LDCs engage in. This is a precursor to 

examining the labor supply decisions of the elderly. 

 

5.2.1 The Basic Model 

The representative household in a rural LDC, consisting of n individuals, maximizes a 

continuous, joint utility function over its lifetime from period 0 to the final period T. 

Utility is determined by individual leisure choices, Li, and the household's consumption 
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of a composite good, which consists of a vector of market-bought goods, C, and a 

vector of home-produced goods, X. The household's lifetime utility function is 

 

𝑈 =  𝑈𝑡 𝑪, 𝑿, 𝐿1, … , 𝐿𝑛  𝑑𝑡
𝑇

0

. 

An alternate and perhaps more precise utility function (that would account for intra-

household issues) for the extended household would be an aggregation of the utilities 

attained by each member, which in turn would be determined by labor supply choices 

and consumption outcomes of the individuals. Furthermore, the analytical framework 

would ideally account for the fact that the household formation decision (that is, the 

decision by every adult member to reside in the extended household) is endogenous to 

the labor and consumption outcomes. For reasons described subsequently, the analyti-

cal layout here assumes that the household maximizes a joint utility function, and that 

household formation is predetermined and exogenous to utility maximization. 

 

At any given time t, the household optimizes the joint utility function, 𝑈𝑡 , 

𝑈𝑡 = 𝑈𝑡 𝑪𝒕, 𝑿𝒕, 𝐿1𝑡 , … , 𝐿𝑛𝑡   

 

In choosing the optimal utility, an individual decides whether or not and how much to 

work. Accordingly, the individual may or may not allocate time for market activities and 
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non-market activities. The model will account for the non-participation corners that 

may arise. And as specified earlier, an individual may allocate time for more than one 

work (market and/or non-market) activity. 

 

Simplifications: Keeping the LSMS data restrictions in mind, the household's optimiza-

tion problem is simplified, and presented without the time subscript. The LSMS data set 

contains information on individual and household behavior over the period of 12 

months. The empirical work is subsequently carried out with the assumption that the 

household faces an optimization problem at a single point in time. That is, during the 

twelve-month period. The savings by the household carried over to the current period 

are considered exogenous and given for the current period’s optimization. The model 

describes a household consisting of four adults - an elderly male, an elderly female, and 

a young (non-elderly) adult male and female.48 The four demographic groups are 

indicated by the subscripts em, ef, ym, and yf, respectively. The household is shown to 

consume one market-bought good, 𝑪, and one home-produced good, 𝑿. Consequently, 

the production of this home-produced good represents the only non-market activity for 

the household. It is also assumed that an individual potentially engages in at most one 

market activity. Thus, any given member engages at most in one non-market and one 

                                                 
48

 In most rural LDCs, children under the age of 19 typically make significant contributions in the house-
hold. Accordingly, the empirical analysis on labor supply includes everyone aged 10 and above (and less 
than age 54) as non-elderly individuals. 
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market activity. The calculus is extensible to a generalized household, whose 𝒏 mem-

bers allocate time across several market and non-market activities and consume a 

vector of market-bought and home-produced goods and services. 

 

The household's simplified utility function is as shown below. 

 

 𝑈 = 𝑈 𝐶, 𝑋, 𝐿𝑒𝑓 , 𝐿𝑒𝑚 , 𝐿𝑦𝑓 , 𝐿𝑦𝑚 ;  𝛩 . (1)  

 

The vector 𝛩 represents the parameters that affect the household’s preferences. The 

home-produced good, 𝑋, is assumed to use two types of inputs, market-bought inputs 

𝑍1 and 𝑍2, and the labor contributed by family members. The production function for 𝑋 

is given by 

 

𝑋 = 𝑓 𝑍1, 𝑍2 , 𝐸𝑒𝑓 , 𝐸𝑒𝑚 , 𝐸𝑦𝑓 , 𝐸𝑦𝑚 ;  𝛷 , 

 

where 𝐸𝑖  is the fraction of the total available time spent by the 𝑖𝑡ℎ  individual for pro-

ducing the good 𝑋. In other words, 𝐸𝑖  is the fraction of the individual’s time allocated 

for non-market activities. The vector 𝛷 contains parameters that exogenously affect 

the production of X. For instance, the good 𝑋 could represent potable water for use by 
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the household. Then 𝛷 would include the distance from the nearest well or other 

village source. If 𝑋 is collecting firewood or plants and herbs, 𝛷 may include the nature 

and quality of vegetation and distance from the forest area. Alternately, 𝑋 may be food 

grains, such as rice or wheat, produced for consumption by the household (subsistence 

farming). In this case, the function 𝑓(. ) will be an agricultural production function. The 

𝑍𝑗 's will include the value of seeds and fertilizer purchased in the market, and 𝛷 will 

include factors such as rainfall. 

 

Optimization is subject to each individual's time constraint, which is divided across 

leisure and labor. The individual’s labor comprises of market activities or non-market 

activities, or both. The 𝑖𝑡ℎ  individual's time is constrained as follows: 

 

 1 −  𝐿𝑖 + 𝑁𝑖 + 𝐸𝑖 = 0, (2)  

 

where 𝑁𝑖  is the fraction of time an individual spends in a market activity. Within this 

global time constraint, the individual may choose among various possibilities. For 

example, the 𝑖𝑡ℎ  adult member of the household may choose not to work at all, in 

which case both 𝑁𝑖  and 𝐸𝑖  will equal zero. Alternately, the individual may decide to 

allocate time for either the non-market activity or a market activity, or both. For 

instance, if the 𝑖𝑡ℎ  individual's work time is spent only in a market activity, then her 



 

      

 

113 

time constraint will be 1 −  𝐿𝑖 + 𝑁𝑖 = 0. To generalize the above possibilities, we 

have the following inequality constraints, 

 

 𝑁𝑖  ≥ 0, and (3)  

 

 𝐸𝑖  ≥ 0. (4)  

 

The household faces a budget constraint, 

 

 𝑉 + П 𝑁𝑒𝑓 , 𝑁𝑒𝑚 , 𝑁𝑦𝑓 , 𝑁𝑦𝑚   = 𝑃𝐶𝐶 + 𝑃𝑍1
𝑍1  +  𝑃𝑍2

𝑍2, (5)  

 

where П is the total money value of the net returns from the market activities engaged 

in by the individual members. For example, if all individuals are engaged in jobs yielding 

monetary wages, then П is the total wage income for the household, given by 

 

П =  𝑤𝑒𝑓𝑁𝑒𝑓 + 𝑤𝑒𝑚𝑁𝑒𝑚 +  𝑤𝑦𝑓𝑁𝑦𝑓 +  𝑤𝑦𝑚 𝑁𝑦𝑚 , 

  

where 𝑤𝑖  is the wage rate to the 𝑖𝑡ℎ  individual. Alternately, the market activity may be 

a form of self-employment by the household's members, such as a small business, or 
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own-farm production with the sale of produce in the market. In this case, Π represents 

the net revenues from sale of farm produce in the market. In principle, the household 

also saves for the subsequent periods. For simplicity, this is not included in the budget 

constraint. 

 

The household’s financial resources are denoted by 𝑉. It includes the net returns from 

wealth or assets jointly owned by the household, transfers and benefits (such as 

pensions for disability or old age, pregnancy benefits), and private remittances. For the 

lifetime utility function of the household, such a wealth term would be endogenous. 

Wealth available for spending in the current period is determined by labor and con-

sumption decisions previously made. Wealth accumulated at the end of the current 

period is, in turn, determined by current labor and consumption decisions. In light of 

the fact that the LSMS is a cross-sectional data set, the model presented here is a static 

model. The budget constraint reflects the decisionmaking for the household's current 

period. In other words, in any given period, the household treats the starting wealth, 𝑉, 

as an exogenous variable. 

 

The household's decisionmaking problem is to choose optimal values of household 

consumption and members’ leisure so as to maximize total utility. Setting up the 

Lagrangian equation for optimization with the budget constraint, the time constraints, 
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and the non-negativity constraints, we obtain the first order conditions that yield 

optimal consumption and optimal leisure, 

 

 
𝜕𝑈

𝜕𝐶
 =  𝜆𝑃𝐶 , and (6)  

 

 
𝜕𝑈

𝜕𝐿𝑖
 =  

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
+  𝜆

𝜕Π

𝜕𝐿𝑖
, (7)  

 

where λ is the Lagrangian multiplier. Accounting for the non-negativity constraints (3) 

and  (4) implies that the first order conditions with respect to 𝐸𝑖  and 𝑁𝑖  will be stated as 

complementary slackness conditions or Kuhn-Tucker conditions. Combining with the 

optimal leisure condition (7) gives the complementary slackness conditions (8) in terms 

of λ and the observables (the prices).49 

 

 𝑁𝑖  ≥ 0; 𝐸𝑖  ≥  0;  
𝜕𝑈

𝜕𝐿𝑖
+ 𝜆  

𝜕Π

𝜕𝑁𝑖
 +  

 𝑃𝑍1 + 𝑃𝑍2 

 
𝜕𝑓

𝜕𝑍1
+ 

𝜕𝑓

𝜕𝑍2
 

𝜕𝑓

𝜕𝐸𝑖
  ≤ 0 . (8)  

 

The marginal rate of substitution between the household's consumption of the market-

bought good and the 𝑖𝑡ℎ  individual's leisure is 

 
                                                 
49

 See 0 for a detailed exposition of the calculus. 
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 𝑀𝑅𝑆𝑖  =  
𝜕𝑈

𝜕𝐿𝑖

𝜕𝑈

𝜕𝐶
,   ∀ 𝑖.  (9)  

 

Low values of 𝑀𝑅𝑆𝑖  imply high values of 𝐶 and low values of 𝐿𝑖  and vice-versa. 

 

Substituting for λ in (8) gives the optimality condition, 

 

 𝑁𝑖  ≥ 0; 𝐸𝑖  ≥  0;  
𝑀𝑅𝑆 𝑖

𝑃𝐶
+

𝜕Π

𝜕𝑁𝑖
 +  

 𝑃𝑍1 + 𝑃𝑍2 

 
𝜕𝑓

𝜕𝑍1
+ 

𝜕𝑓

𝜕𝑍2
 

𝜕𝑓

𝜕𝐸𝑖
 ≤ 0 . (10)  

 

Equation (10) provides the basic economic intuition for the labor supply estimation to 

follow. The framework presented here builds on and expands the specifications pro-

vided by Newman and Gertler (1994) and Skoufias (1994). Specifically, it accounts for 

the household's production and consumption of all non-market goods and services, 

agricultural and non-agricultural. The non-market aspect of the household's economics 

is incorporated into the household's preference function as well as in its production 

functions and the individual time constraints. 
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5.2.2 Equilibrium Conditions and Marginal Returns 

The following is a discussion of some aspects of the optimal solution to the household's 

maximization problem. 

 

Multiple Work Activities in the LSMS data set for India 

The LSMS data set for India has a 12-month recall period for information on individual 

labor supply. For each work activity the individual participates in, the survey includes 

detailed information on the number of days worked in each month of the preceding 

year. Many individuals report various combinations of multiple work activities per-

formed during the same months. A good example is women who engage in farm work 

and domestic work. Also, since many agricultural activities are seasonal, and given that 

the villages in the data set cover mostly low-income households, individuals tend to 

take up additional labor, like nonagricultural casual labor, in the slack months. Detailed 

work statistics are discussed in the data description section. 

 

Optimality Conditions and Individual-Level Labor Supply Regimes in Equilibrium 

The first-order conditions presented above can be interpreted to understand how the 

framework allows for non-participation in labor, and possibilities for engaging in more 

than one labor activity. At least one of the inequalities in (10) is binding in the case of 

an individual who does not engage in at least one of the work activities. In other words, 
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at least one of them has to hold as equality for the optimal solution for (10) to yield a 

non-participation corner. Consider the 𝑖𝑡ℎ  individual who does not participate in the 

production of the home-produced good, but who does engage in a market activity. 

Then, 𝐸𝑖 = 0 and 𝑁𝑖  ≥ 0. Necessarily, economic intuition implies that 𝑖's marginal 

returns from the market activity are greater than from the non-market activity, and will 

be equal to the 𝑀𝑅𝑆𝑖 . In this manner, utility maximization for the household will 

potentially yield labor supply choices that fall in different regimes for different individ-

uals, depending upon the choice combinations of the individual. For example, one 

member of the household could work at one salaried position, while another might 

choose a combination of wage work, and work on the family farm. Other members may 

choose working for wages, working on own farm, and doing domestic duties, while yet 

others may only be working in domestic production. The regimes are strictly mutually 

exclusive at the individual level for the framework to be consistent. This imposes 

certain restrictions on the estimation phase.50 Table 5.1 shows the different individual-

level labor supply regimes and the associated restrictions for the 𝑖𝑡ℎ  individual's optimi-

zation. 

 

                                                 
50

 See Newman and Gertler (1994) for a sample summary of the logical consistency requirements for the 
estimation of such multiple regime models. A detailed generalized discussion is available in Maddala 
(1983). 
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Market wages and prices are exogenous to the household's optimization problem. 

Marginal return functions for non-market work will yield estimates of shadow wages. 

Shadow wages are endogenous to the household's system of decisionmaking. Unlike 

market wages, shadow wages depend on actual hours of work. If there are any exogen- 

 

Table 5.1: Regimes for the Individual's Labor Supply Choices 

 
Performs Non-Market Work Does Not Perform Non-Market Work 

Performs Market 
Work 

𝜕Π

𝜕𝑁𝑖

 = 𝑀𝑅𝑆𝑖(𝐸𝑖 , 𝑁𝑖) 

𝜕f

𝜕𝐸𝑖

 = 𝑀𝑅𝑆𝑖(𝐸𝑖 , 𝑁𝑖) 

𝜕Π

𝜕𝑁𝑖

 = 𝑀𝑅𝑆𝑖(𝐸𝑖 = 0, 𝑁𝑖) 

𝜕П

𝜕𝑓
 ≤ 𝑀𝑅𝑆𝑖(𝐸𝑖 = 0, 𝑁𝑖) 

Does Not Perform 
Market Work 

𝜕Π

𝜕𝑁𝑖

 ≤ 𝑀𝑅𝑆𝑖(𝐸𝑖 , 𝑁𝑖 = 0) 

𝜕f

𝜕𝐸𝑖

 = 𝑀𝑅𝑆𝑖(𝐸𝑖 , 𝑁𝑖 = 0) 

𝜕Π

𝜕𝑁𝑖

 ≤ 𝑀𝑅𝑆𝑖(𝐸𝑖 = 0, 𝑁𝑖 = 0) 

𝜕f

𝜕𝐸𝑖

 ≤ 𝑀𝑅𝑆𝑖(𝐸𝑖 = 0, 𝑁𝑖 = 0) 

 

 

ous economic shocks, the household will respond by re-optimizing, and assigning new 

values to the utility function arguments, and to the marginal utility of income, λ. 
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Endogeneity and Household-Level Labor Supply Regimes 

Additionally, the empirical analysis will have to account for the endogeneity across the 

labor choices made by the household's members. Ransom (1987) provides a good 

background on this aspect by describing the endogeneity between husband's and wife's 

labor choices in two-member households. The husband's labor supply equation switch-

es between two empirical specifications (two regimes) depending on whether or not 

the wife works. A similar endogeneity issue exists between sexes and across genera-

tions in extended households. 

 

Possibilities for Welfare Analysis 

An advantage of the above framework is the possibility of conducting welfare analysis. 

The optimality conditions can be applied to examine the household's economic beha-

vioral response to exogenous policy changes. Examples of such external shocks are 

wage updates for any of the demographic groups, improvements in available farming 

technology (which would change the household's farming production function), and 

changes in the household's non-earned income through public transfers such as old-age 

pension schemes and other poverty reduction policies. 
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5.3 A Note on Extended Household Formation 

Understanding the formation of households is of considerable importance for policy 

purposes. Decisions by adult individuals on living arrangements are endogenous to 

other decisions made by them as part of the household. Their economic choices, such 

as labor supply decisions, may be confounded with adult coresidence decisions. In the 

case of a couple, the coresidence decision is essentially the decision to be married. A 

simple illustration of the endogeneity issue can be seen by considering the decision of a 

married woman to not work when her husband earns a satisfactory income for the 

household. Observing her ex post labor supply decision does not tell us whether the 

decision not to work was made post-marriage, after the adequacy of household income 

was observed, or if the decision to marry itself was an outcome of a predisposition not 

to work. (Lundberg, 1988). The intergenerational coresidence decisions in extended 

households are even more complex. But empirical analyses without taking into account 

such endogeneity between household formation and labor supply decisions can possi-

bly bias the predicted effects of poverty alleviation policies such as government 

transfer programs or tax policies on labor supply decisions and other welfare-related 

indicators. 

 

However, the data requirements for treating the extended household formation 

decision as endogenous are stringent. Information is required on exclusive non-earned 
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income of each individual, and/or some consumption expenditure that can be exclu-

sively assigned to each member. For example, in many of the developed country 

analyses of husband-wife bargaining, this is done using husband's clothing expenditure 

versus wife's clothing expenditure. Obtaining this type of data on members of larger, 

extended households is relatively difficult, if not impossible, and the difficulty is greater 

for studying the bargaining relationships across generations within a household. 

 

Anecdotal evidence and socioeconomic field studies suggest that the presence of 

extended households can be explained by economies of scale, risk pooling, and pooling 

of income and work opportunities.51 However, the proposed theories have either not 

been empirically tested in the household economics literature, or have not resulted in 

satisfactory explanations for the existence of extended households in LDCs, especially 

the perpetual households in South Asia. 

 

Rosenzweig and Wolpin (1985) try to explain the prevalence of such extended house-

holds in rural LDCs. They pose a multipart question by observing that in land-scarce 

rural regions of south Asia, most societies display a prevalence of extended households 

and a preference for family labor over hired labor. They also note the well-known fact 

that very few formal transactions in land sales occur in the regions. The authors discuss 

                                                 
51

 See page 49 of the World Bank Policy Review (1994). 
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the inadequacy of the previously proposed empirical hypotheses of income pooling and 

risk minimization in explaining the presence of extended households. The authors then 

advance the hypothesis that the above three characteristics of rural LDC communities 

are rooted in the presence of an optimal intergenerational contract that maximizes 

farm profitability from family-specific farming knowledge. This knowledge is in the form 

of key seasonal information about the family land, and is experientially accumulated by 

the older generation. Thus, the younger generation has incentives for preserving an 

informal contractual arrangement with the parents' generation. However, as admitted 

by the authors, the hypothesis does not justify the coresidence of multiple adult 

generations in a single household, and one has to revert to a very basic economies-of-

scale argument to explain the formation of extended households.52 In light of the afore-

mentioned theoretical and empirical challenges, and limitations inherent in the data, 

the current research treats the household formation decision as exogenous or prede-

termined. 

 

                                                 
52

 The seasonal knowledge hypothesis put forth in Rosenzweig and Wolpin (1985) might explain the 
preference for family labor over hired labor, although there are several limitations in the explanation.  



 

      

 

124 

5.4 Chapter Summary 

The analytical framework presented in this chapter provides a theoretical basis for the 

empirical analysis of elderly labor supply behavior. The model incorporates the crucial 

characteristics of the extended household in a rural LDC.  

 

The model accounts for the fact that some of the non-leisure time of household mem-

bers is occupied in non-market work, where the production good cannot be measured 

trivially, and values for marginal productivity may be unknown. The first-order condi-

tions reflect the fact that individuals may engage in more than one non-leisure activity. 
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6. Empirical Specifications 

 

This chapter discusses some of the factors that influence elderly labor supply behavior 

in the LSMS households. The results contribute to the understanding of elderly eco-

nomic behavior in LDCs, which in turn can inform policymaking on pension and social 

security, and poverty alleviation. Since several elderly reside in joint living arrange-

ments with adult children, the factors influencing the labor supply behavior of the 

coresident children are also of interest. Observing the behavior of younger adults in 

households with elderly members may provide insights on employment policies, and on 

the possible indirect or intrahousehold consequences of pension policies targeted at 

the elderly. 

 

A principal goal of the empirical project is to identify the channels through which living 

arrangements, and specifically coresidence with adult children, have a potential influ-

ence on labor supply behavior of the elderly. The structural labor supply function is 

estimated for annual labor hours in market work, conditional on participation. Another 

objective is to test for the poverty hypothesis for rural LDC elderly.53 Observing individ-

ual short-run labor supply responsiveness to own-wage changes is an empirical test for 

the hypothesis. Therefore, structurally robust estimates of labor supply responsiveness 

                                                 
53

 See Section 3.6 for an exposition on the poverty hypothesis. 
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to marginal productivity are derived. Finally, reduced form estimates are presented for 

the work participation decision of the elderly, separately for those who coreside with 

adult children and those who do not. The reduced form regressions allow the inclusion 

of labor supply in non-market activities, and identify some of the effects of the ex-

tended household on the elderly decision to work. 

 

6.1 Overview for Empirical Analysis of Market Work 

Using the analytical discussion on the rural LDC household, individual labor supply 

decisions are empirically examined for the LSMS data from the villages of Uttar Pradesh 

and Bihar in India, over a 12-month period in 1997-98. Information is available on the 

marginal productivity of labor for individuals engaged in three categories of market 

work. Wages in cash and kind are reported for wage-based labor supply. As elucidated 

subsequently in Section 6.5, it is not possible to measure marginal productivity for the 

other two categories of market work in the LSMS, namely, household farm work and 

business enterprise work. For these two occupations, measures of average productivity 

are employed. Structural labor supply regression results are first presented separately 

for these three categories of market labor. The regressions measure the effects of 

various factors on labor supply behavior in terms of hours of work. The structural 

specifications do not include labor supply in domestic work. 
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As mentioned in the analytical discussion, the household formation decision is assumed 

to be exogenous and predetermined. 

 

6.1.1 Household and Village Effects on Wage and Labor Supply 

An objective of the analysis is to estimate the role played by various factors at the 

household and village levels in determining wages and labor supply. In light of recent 

policy changes and proposed innovations, the role of caste, education, and gender in 

wage determination is of importance to deduce elderly behavior. Of particular interest 

are cross-generational effects within extended households. Structural regressions allow 

us to observe variations in labor supply behavior of the elderly in response to the 

presence of their children and vice-versa. Elasticity of elderly labor supply to household 

non-earned income is also of interest. Particularly, cross-sectional variations in the 

influence of public transfers on elderly labor supply can provide a guideline for policy 

analysis on pensions and social security.  Additionally, the role of village infrastructure 

in shaping the economic behavior of the elderly and the non-elderly has policy implica-

tions. Estimates in this category can potentially assist policymakers to efficiently 

allocate public funds to those services that help increase productivity. 
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Comparing the above effects across the various occupations is also of value from a 

policy perspective. In a survey of retired urban civil servants, Chattopadhyay (2004) 

finds a demand for heterogeneous policy design on elderly support systems. Studies 

such as the present one may provide support for similar policies in a rural context.54 

 

6.1.2 Wage Elasticity of Labor Supply 

Of particular interest in the labor supply responses is the short-run elasticity of labor 

supply to the marginal productivity of labor, more commonly referred to as the own-

wage elasticity of labor supply. In this chapter, the responsiveness of annual labor 

hours to changes in wages is measured separately for elderly and non-elderly individu-

als. Also, the elasticity of individual hours in farm work and business enterprise with 

respect to the relevant marginal productivity are also measured. 

 

Another variable often of interest in empirical labor studies is the cross-wage elasticity 

among married couples, that is, elasticity of an individual’s labor supply with respect to 

the spouse’s wages. The empirical models here do not examine cross-wage elasticity. A 

reason stems from the fact that a majority of the individuals reside in extended house-

holds. The ex post observation of the extended household, without observing the 

                                                 
54

 Both Bhalotra (2000) and Dumas (2007) discuss, and cite other authors, on the dearth of and impor-
tance of occupation-specific structural estimates of labor supply in LDCs. 
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process of household formation or having detailed information on income sharing, 

limits any deductions based on estimates of cross-wage effects. The living arrangement 

introduces the prospect of multifold cross-wage elasticity measures, and essentially 

requires looking at the individual’s labor supply response with respect to the wages of 

all the other earning members. Furthermore, for the labor supply models as set up 

subsequently, a problem of simultaneity bias precludes the inclusion of inter-spouse 

cross-wage elasticity as a regressor. Since all earning members of a household are 

included in the regression, multiple members of the same household can potentially 

figure into the regressions. 

 

6.2 Econometric and Economic Issues for Structural Analysis 

Four important econometric and economic issues, detailed below, need to be ac-

counted for in the LSMS data, so as to conduct a structural analysis of labor supply 

behavior, and generate consistent and robust parameter estimates. One econometric 

issue to be considered arises from the fact that several individuals engage in more than 

one labor occupation. A second econometric issue is related to the fact that the indi-

vidual’s marginal productivity is likely not exogenous to their labor supply choice. One 

of the reasons for the endogeneity of marginal productivity to the labor supply function 

simply stems from the cross-sectional nature of the survey data. A much more impor-
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tant structural reason for the endogeneity is the nonseparability between the produc-

tion and consumption decisions of the LSMS households. 

 

Another issue is related to the economics of marginal productivity, specifically to the 

observation and measurement of marginal productivity using the LSMS data. From the 

available data, it appears that marginal productivity can be directly measured only for 

wage labor supply. It effectively cannot be measured for household farm work. Lastly, it 

is not possible to estimate it for household business enterprise work. The subsequent 

discussion lays out the methodology used to surmount this deficiency, and the econom-

ic assumptions made in the process. 

 

A final issue is once again an econometric issue. Although the LSMS data employed in 

the study of marginal productivity and labor supply are organized at the individual 

level, a given household may account for more than one observation in the labor supply 

regressions. This clustering of observations implies the presence of ``intraclass correla-

tions’’. These correlations need to be accounted for in the regressions in order to 

ensure robust standard errors for the parameter estimates. 

 

The econometric issues are addressed in the structural labor supply specifications. The 

instrumental variables method (IV method, also called the two-stage least squares or 2-
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SLS method) is employed, with annual hours of labor supply as the dependent variable, 

and the marginal productivity instrumented by a covariate. Ordinary least squares (OLS) 

results, with the underlying assumption of separability, are also reported for compari-

son. Individuals are divided broadly into two age-based demographic groups: the 

elderly and the non-elderly. 

 

6.3 Multiple Labor Occupations 

Economic intuition and theory predict that if individuals are engaged in more than one 

work activity, then the marginal productivity is equal for all the activities, else the 

individual would have worked all the hours in the activity that resulted in the highest 

marginal yield. Individuals may, in actuality, work in activities with unequal marginal 

yields. This is a likely response to exogenously imposed restrictions in the work hours 

an individual can supply. In other words, in the absence of exogenous limits, labor 

supply patterns would accord precisely with the theory presented in Table 5.1. Restric-

tions or rigidities may originate from either the employer or the trade. For example, at 

least 5.4 percent of individuals in the U.S. work multiple jobs with different wage 

rates.55 Individuals in the LSMS study also likely respond to similar restrictions. Addi-

tionally, since working on household farms is widely prevalent, the seasonal factors 

                                                 
55

 See the Bureau of Labor Statistics website, http://www.bls.gov/new.release/empsit.t13.htm. 

http://www.bls.gov/new.release/empsit.t13.htm
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inherent in agricultural work induce individuals to undertake multiple occupations that 

are temporally separated. 

 

Given the varying marginal productivities, the labor supply behavior of individuals in 

the different market work categories need to be separately estimated. Additionally, 

due to the variety of the occupations, it is intuitively expected that exogenous regres-

sors have different influences on the marginal productivity and labor supply across the 

occupations.  Hence, separate specifications are presented for work in jobs yielding 

cash and kind wages, work on own household farm, and work in a family business 

enterprise.56 

 

The following discussion elucidates the issues that arise in the measurement of, and the 

consequent assumptions made regarding, the marginal productivity for the different 

market work categories under analysis. Marginal productivity cannot be derived for 

non-market work, so structural labor specifications are not carried out for non-market 

work. 

 

                                                 
56

 Subsequent sections present a compelling econometric reason for the separate specifications. 
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6.4 Endogeneity of Marginal Productivity 

Empirical labor studies often make the assumption that the wage rate (or more gener-

ally, the marginal productivity) is exogenous to the labor supply specification. However, 

it is unlikely that this assumption will be satisfied under certain conditions, namely in 

the case of cross-sectional data and with nonseparability between production and 

consumption. 

 

6.4.1 Cross-Sectional Data and Wage Endogeneity 

Many longitudinal labor studies examine work hour data over long periods of time for 

the same individuals. Such data account for the economic process (in which both the 

employer and the employed play a role) whereby the wage rate was arrived at. Thus, as 

far as the labor supply estimation equation is concerned, it is plausible to assume the 

wage rate to be exogenous, that is, uncorrelated with the unobserved individual factors 

(choices, tastes, skills, etc.) that affect labor supply. However, the assumption of 

exogeneity is not entirely justified in the case of cross-sectional data. Affording only a 

``snapshot’’ of marginal productivity, cross-sectional data are limited in what they 

reveal about individual behavior. Individuals may, in the long run, expand or enhance 

their human capital, which in turn will affect their marginal productivity in the long run. 

Marginal productivity in cross-sectional data, therefore, is not independent of the 
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unobserved error term in the labor supply function.57 OLS regressions on labor supply 

consequently have a simultaneity bias that needs to be addressed by a 2-SLS proce-

dure. 

 

6.4.2 Nonseparability in Farm Household Decisionmaking 

Most empirical studies on labor supply behavior are conducted on the assumption that 

the labor and product markets are complete or perfectly competitive. For a rural 

farming household, for example, a perfectly competitive labor market implies that 

there are no constraints on the hiring-in of labor (labor demand by the household) or 

on supplying-out of labor (labor supply in the market by the household’s members). In 

other words, the household is a price taker in the product and factor markets. Addi-

tionally, most labor models implicitly assume perfect substitutability between family 

labor on the household-owned farm and hired labor.58 They also assume that individual 

preferences in the rural economy are indifferent between working on the household 

farm and supplying labor for wages in the market. 

 

                                                 
57

 See Lundberg (1985). 
58

 Note that perfect substitutability with hired labor is a separate condition from having a perfectly 
competitive labor market. For example, perfect substitutability may not be satisfied even if the market is 
perfectly competitive, if there is significant gender specificity of labor or there is heterogeneity between 
family and hired labor due to differing monitoring costs or asymmetry in knowledge about the farm. 
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For the farming household, the above assumptions imply that its members’ labor 

supply choices are independent of the household’s labor demand decisions. More 

broadly, they imply that the household’s consumption and members’ labor supply 

decisions are independent of the household’s production decisions except for an 

income effect. The household first computes the optimal production value that gene-

rates maximum profits. This optimization informs the household on the total labor 

required. The household then chooses the optimal values of consumption and member 

labor supply (whether and how much labor is preferred on the household farm or in the 

market is also chosen) subject to the maximum profits from farm production and 

exogenous income constraints. Given the optimal labor supply choices, it then deter-

mines how much outside labor to hire for farm production. Thus, other than the 

income effect arising from farm profits, the household’s preferences in consumption 

and labor supply are independent of its production decisions. This independence is 

often referred to as separability in the farm household’s decisionmaking on production 

and consumption.59 Separability has a crucial implication for the econometric analysis 

of household decisionmaking. Under separability, an individual’s wage rate or marginal 

product of labor is exogenous to a system examining labor supply behavior, and can 

directly be employed as a regressor in the labor supply model. 

 

                                                 
59

 A perfectly competitive labor market is a necessary but not sufficient condition for separability. 
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While the separability assumption may be satisfactory for most developed country 

labor markets, it is quite likely not so for markets in LDCs, especially in rural areas. 

Recent theoretical and empirical studies on agricultural communities in LDCs have 

questioned the validity of the separability assumption on various grounds.60 First, both 

the supplying and the hiring of labor in rural regions in LDCs often appear to be con-

strained and not fully adjusted. An incomplete labor market is a sufficient condition for 

not having separability. Also, family and hired labor might not be perfectly substituta-

ble. Lastly, given prevailing social norms regarding caste and gender, it is plausible that 

a household is not indifferent between its members working on a household enterprise 

and supplying labor in the market. Nontrivial transactions costs, such as transportation 

costs, can also often be a reason for disutility from working away from the household. 

Thus, household decisionmaking is subject to nonseparability. 

 

For the farming household, nonseparability is characterized by the fact that farm 

production has a substitution as well as an income effect on the optimal choices of 

household consumption and member labor supply. Since the individual is no longer 

indifferent between working on the household enterprise and supplying labor outside, 

how she chooses to divide her nonleisure time between the household enterprise and 

                                                 
60

 See Singh, Squire, Strauss (1986) for a discussion on separable and nonseparable models of farming 
households. See Jacoby (1992) and Skoufias (1994) for empirical analysis with nonseparability. 
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the labor market influences her marginal product of labor. Thus, the labor supply 

choice influences the marginal product of labor or the shadow wage rate. In econome-

tric terms, nonseparability means that the marginal product of labor is no longer 

exogenous or predetermined, but is endogenous to the labor supply equation. There-

fore, the OLS estimates of labor supply, with marginal productivity as a regressor, will 

not be consistent. Under nonseparability, estimates of labor supply and the marginal 

product of labor are jointly obtained from a simultaneous equations system. An ex-

treme example of nonseparability is the fully subsistence household, or the autarkic 

household, which uses only family labor on its land, and consumes only the farm 

product, and whose individuals labor exclusively on the family land. 

 

In the LSMS dataset, there is no information on hired farm labor. Over 71 percent of 

the LSMS households own and cultivate farmland.  Half of these landowning house-

holds also supply labor in the market. And, nearly half of the farming households are 

engaged in subsistence farming, fully using their crop output for consumption. It is 

likely that a majority of the remaining farming households are semi-subsistence.61 For 

subsistence or semi-subsistence agriculture, the production and consumption decisions 

of the household are simultaneous and nonseparable. Therefore, the empirical analysis 

                                                 
61

 The LSMS dataset includes information on the amount of crops sold in the market. But it does not 
provide specific information on what proportion of the annual crop yield was sold. Households with no 
information on crop sales are assumed to be engaged in subsistence farming. 
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first proceeds with the assumption of nonseparability. The marginal product is assumed 

to be endogenous to labor supply behavior. Thus, the marginal product (or the shadow 

wage) and the labor supply regression equations form a system of two simultaneous 

equations. 

 

The two-stage least squares (2-SLS) method, also known as the instrumental variables 

(IV) method is employed for the simultaneous equations regression. The method, 

described subsequently, entails choosing instrumental variables. For a labor supply 

function, an instrument implies a variable that is correlated with marginal productivity 

and not correlated with labor supply preferences. The most basic test of whether a 

variable is appropriate as an instrument is to run an OLS regression of the marginal 

productivity, with the variable as a regressor. If the null hypothesis that the variable’s 

coefficient estimate is zero cannot be rejected, then the variable is not a satisfactory 

instrument. This is a necessary, but not sufficient condition for the instrument to be 

adequate. See Baum (2006). The robustness of the empirical results centers on the 

quality of the instrumental variables chosen for the experiment. 
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6.4.3 Choosing an Instrument for Marginal Productivity 

Skoufias (1994) presents structural estimation of labor supply in rural Western India. In 

his study, Skoufias takes nonseparability into account. He exclusively examines agricul-

tural labor on the household-owned farm. In other words, the marginal product 

estimates for all the individuals are derived from the agricultural production on the 

household farm. Thus, only the household’s farm production function needs to be 

satisfied in determining what variables to pick as identifying instruments for marginal 

productivity.  

 

This empirical research project takes account of three broad, distinct categories of 

market work. Therefore, whether or not a variable can be an identifying instrument will 

depend on the category of work under consideration. Consider, for example, a variable 

such as farmland acreage, which directly affects own-farm productivity, can act as the 

identifying instrument for marginal productivity in own-farm work. But it is likely not a 

good predictor (or perhaps just a weak one) of the marginal product in the case of 

wage labor. And on the contrary, it may actually be a predictor of labor supply in wage 

work, since members of households that own larger tracts of farmland may be less 

inclined to supply wage-based labor. 
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One principal justification for carrying out separate regressions for the different catego-

ries is that we make the a priori assumption that markets are not working in perfect 

competition. An implication of this is that wages in wage labor market will not neces-

sarily equal marginal productivity in other activities. Skoufias first estimates on-farm 

marginal productivity by estimating a Cobb-Douglas production function. He then uses 

these estimates for the 2-SLS. However, for the dependent variable in the second stage, 

he uses total labor hours, which includes non-farm labor. He later conducts OLS regres-

sions, and rejects the hypothesis that the individual’s marginal productivity is equal 

across occupations. 

 

6.5 Measuring Marginal Productivity in Market Work for the LSMS 

The following discussion lays out the issues related to the estimation of marginal 

productivity. For the labor supply in the wage market, the marginal productivity is 

directly obtained as the hourly wage rate of the individual. Economic intuition states 

that firms or employers will hire workers up to the point at which the marginal produc-

tivity equals the wage rate. 

 

The other two categories of work analyzed are own farm production, where crop 

output is sold in the market, and household-owned business enterprises. By the defini-
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tions laid out in Section 4.5, both are market activities. That is, they are activities that 

generate monetary or otherwise quantifiable outputs. In principle, it is possible to 

derive or measure individual marginal productivity for each of the two activities. This 

can be achieved by first assuming a functional form for the production,  

 

𝑌 = 𝐹 𝐶𝑎𝑝𝑖𝑡𝑎𝑙, 𝐿𝑎𝑏𝑜𝑟 , 

 

where 𝑌 is the total amount produced.  The production function can then be used to 

yield estimates of factor marginal productivities by executing a regression with the 

production factors as right-hand side variables, and the output as the dependent 

variable. 

 

Several studies that estimate labor’s marginal productivity assume the Cobb-Douglas 

framework for the production function. Consider the simple form of the Cobb-Douglas 

production function, 𝐹, with capital and labor as factors. 

 𝑌 = 𝐹 𝐾, 𝐿 = 𝐾𝑎1𝐿𝑎2 , 0 < 𝑎1, 𝑎2 < 1. (11)  
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𝐿 is the labor factor input, and 𝐾 is the capital used in the production. The parameter 

𝑎2 is called labor’s share in production.62 Likewise, 𝑎1 is capital’s share. 

 

Macroeconomic empirical studies have indicated that the Cobb-Douglas function has 

modeled the U.S. economy reasonably well over several decades. Labor’s share has 

remained approximately constant, although recent decades have witnessed fluctua-

tions. Labor’s share has accounted for 70 percent of the gross U.S. national income, and 

capital’s share at 30 percent. Although there is a debate in the literature, many econo-

mists believe that the Cobb-Douglas is a good approximation of the macroeconomy. 

 

The Cobb-Douglas form proves amenable to empirical analysis. When it is transformed 

into its logarithmic form, it is linear and additive in the factors. 

 

ln 𝑌 = 𝑎1 ln 𝐾 + 𝑎2 ln 𝐿, 

 

This makes the production function’s estimation by ordinary least squares regression 

straightforward. Based on various empirical studies, the Cobb-Douglas function is also 

shown to be a very good approximation to most observed firm-level or household-level 

                                                 
62

 The share of labor refers to the percent of total income accounted for by the total wages assigned to 
labor. An alternate definition is the percent of total output accounted for by raw labor units. The idea of 
labor’s share in production is of importance in the subsequent discussion. 
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production functions. For example, Skoufias (1994) first employs more flexible and less 

restrictive functional forms, such as a translog or a generalized quadratic form, in order 

to model household farm production in Southwestern India. But he rejects them in 

favor of the Cobb-Douglas form, which he finds is the only functional form that yields 

intuitively interpretable estimates of marginal productivity.63 He obtains separate 

estimates of marginal productivity of labor for males and females in a household, and 

for hired males and females.  

 

In order to derive estimates of the marginal productivity of labor in the LSMS farm, the 

Cobb-Douglas functional form is assumed. For household farm production in the LSMS 

villages, information is available on the total amount spent on fertilizer usage, the total 

acreage of land, and the total hours of labor by the household’s members. The house-

hold’s farm production function can be stated as, 

 

𝑌 = 𝐹 𝐴, 𝑀, 𝐿𝑦𝑚 , 𝐿𝑦𝑓 , 𝐿𝑒𝑚 , 𝐿𝑒𝑓  , 

 

where 𝑌 is the total amount of crop produced, 𝐴 is the total acreage of land, and 𝑀 is 

the real monetary value of fertilizer purchased. Separate labor inputs are included in 

                                                 
63

 Skoufias (1994) finds that the more flexible functional forms yield negative estimates for the marginal 
productivity of labor for both household men and women, and for hired men and women. 
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the production function to account for the relevant demographic groups of non-elderly 

(young) male and female, and elderly male and female, represented by the subscripts 

𝑦𝑚, 𝑦𝑓, 𝑒𝑚, and 𝑒𝑓, repectively. For example, 𝐿𝑦𝑓  represents the additive sum of 

annual labor hours spent in farm production by all the non-elderly women of the 

household. The Cobb-Douglas regression equation can be written as 

 

ln 𝑌 = 𝛽𝐴
 𝐴 + 𝛽𝑀

 𝑀 + 𝛽𝑦𝑚
 𝐿𝑦𝑚 + 𝛽𝑦𝑓

 𝐿𝑦𝑓 + 𝛽𝑒𝑚
 𝐿𝑒𝑚 + 𝛽𝑒𝑓

 𝐿𝑒𝑓 + 𝜈. 

 

The 𝛽𝑖
 ’s are the estimates of the marginal productivity in farm production of each of 

the production factors, and 𝜈 is the regression error term. 

 

The above regression model was run for the LSMS data. However, none of the coeffi-

cient estimates (that is, estimates of labor’s marginal productivity) were found to be 

statistically significant. The regression was run with additional explanatory variables 

such as rainfall, but did not lead to very different results. Therefore, it is not possible to 

apply these estimates into the structural labor supply regression.64 

 

                                                 
64

 Regression results are not reported here. 
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In the case of household business enterprise, no information is available in the LSMS on 

non-labor inputs employed in the enterprise. Therefore, a production function cannot 

be defined, and the marginal productivity of labor inputs cannot be estimated. 

Since estimates of labor’s marginal productivity cannot be derived for household farm 

production and businesses, it is necessary to adopt an alternate approach to enable 

structural labor supply analysis. In order to develop an alternate methodology for 

estimating labor’s productivity on the household farm and in household business, 

consider the Cobb-Douglas production function in equation (11) again. The average 

productivity of labor is 𝑌 𝐿 . The marginal productivity of labor, 𝑀𝑃𝐿, is the first-order 

differential of the output 𝑌 with respect to 𝐿. That is, 

 

𝑀𝑃𝐿 =
𝑑𝑌

𝑑𝐿
= 𝑎𝐾𝑎1𝐿𝑎2 = 𝑎2𝐾

𝑎1𝐿𝑎2−1 𝐿

𝐿
= 𝑎2

𝐾𝑎1𝐿𝑎2

𝐿
. 

∴ 𝑀𝑃𝐿 = 𝑎2
𝑌

𝐿
. 

 

In other words, if the production function is Cobb-Douglas, the marginal productivity of 

labor is proportional to the average productivity of labor. Thus, mathematically, all the 

intuition for average productivity can be carried over to marginal productivity. Note 

that since 𝑎2 is a parameter of the function, the implication of Cobb-Douglas is that the 

share of labor (and that of capital) in the production remains constant across different 
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values of labor and capital, and across time. This implication is a necessary and suffi-

cient condition for marginal productivity to be proportional to average productivity. 

 

Since the LSMS data cover a period of only 12 months, the assumption that labor’s 

share remains constant over this time period seems reasonable. By implication, the 

study proceeds with the average productivity as proxy for marginal productivity on the 

household farm and in the household’s business enterprises. In the subsequent discus-

sion, all references (unless otherwise specified) are made using the term marginal 

productivity, even though for farm and business, average productivity of labor is the 

quantity employed in the empirical analysis. 

 

One example of the use of an average measure of productivity is by Ruffing (1976), who 

studies the labor supply behavior of Navajo Indians living in Arizona reservations. Her 

objective is to test whether the existing socioeconomic structure of the Navajos per-

mits allocative efficiency across labor and resources. Here, allocative efficiency of labor 

implies that the marginal productivity of the individual is equal across all the different 

productive activities they engage in. In theory, then, testing for allocative efficiency 

involves comparing the marginal productivities. Similar to the labor supply behavior 

observed in rural LDCs, the Navajo Indians in Ruffing’s data set allocate non-leisure 

time across wage labor (railroad construction) and household activities such as subsis-
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tence farming and cattle grazing. The author notes that under the assumption of 

perfect competition or perfectly competitive factor markets, it is expected that the 

factors of production receive their marginal products. It is also expected that individu-

als will allocate labor time across different work activities such that labor’s marginal 

productivity is equalized across the activities. Thus, the standard methodology to test 

for allocative efficiency by individuals in developed country studies has been to com-

pare the individual’s wages across different activities. However, Ruffing rejects the 

assumption of perfectly competitive markets for the Navajo community since the 

communities exist only partially within the outside competitive market.         Instead, 

she uses the average product of labor as a proxy for marginal product, and compares 

the average product of labor across different activities. 

 

6.6 Clustering 

The LSMS dataset, like many socioeconomic surveys, records individual economic 

behavior for all the working members of each household. Any given observation in the 

dataset thus accounts for one individual in a household. Nevertheless, it could be 

misleading to think of an individual as the independent unit insofar as empirical analy-

sis of labor supply is concerned. In a regression with individual labor supply as the 

dependent variable, a given LSMS household may account for more than one observa-
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tion. It is very likely that certain characteristics will be shared among the members of a 

household. An ordinary OLS regression, which assumes that each observation is ran-

domly selected and is independent of other observations, will underestimate the 

standard errors (or the variance of the model). 

 

In practice, the magnitude of this problem of ``intraclass correlation’’ or ``clustering’’, 

and the consequent need for correction, depend on the purpose of the econometric 

study and the variables that are of primary interest. For example, if we are interested in 

observing the distribution of caste across the LSMS individuals, it is extremely likely a 

given household’s members (barring members like live-in help, for example) will share 

the same caste. In the cases where this correlation is anticipated to be relatively high, it 

is necessary to perceive the household, and not the individual, as the smallest unit of 

observation. In other words, the household is the cluster. For most of the variables in 

the LSMS dataset, the household is the lowest-level cluster. It is possible to identify a 

cluster at a lower level for some variables – example, characteristics that might be 

expected to be similar between members of a married couple.  Some other variables 

may be correlated around clusters at a higher level. For instance, if one were interested 

in understanding what determines electricity availability in schools, one would need to 

worry about clustering at the village or the district levels - the electricity availability in a 

school will be correlated with that of other schools in the surrounding areas. 
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The dependent variables in the regressions in this study pertain to individual labor 

supply behavior. Economic intuition, and previous empirical studies, informs us that it is 

likely that the labor supply behavior among members within a household is correlated. 

For example, a married woman’s decision of whether or not to work in the labor 

market is correlated to her husband’s labor supply decision. Another likely correlation 

is in the nature of occupation chosen by an individual. For example, if one male mem-

ber’s primary occupation is tending household-owned land, it is likely that other male 

members of the household are also engaged in the same occupation. Occupational 

correlation within a household is also likely to exist in the LSMS dataset due to the fact 

that occupations are caste-restricted or caste-determined to a significant extent. The 

regressions are adjusted for clustering at the household level. 

 

6.7 Structural Specification for Labor Supply in Market Work 

Individual labor supply behavior in terms of annual hours of work is examined for three 

categories of market work: (i) wage-based work, (ii) household farm work, and (iii) 

household business enterprise work. The system of simultaneous regression equations 

(12) incorporates the assumption of nonseparability between production and consump-

tion for a given individual. The 𝑖𝑡ℎ  individual’s marginal productivity, 𝑀𝑃𝐿𝑖
, and labor 

supply, 𝑙𝑖 , for a work category are the two dependent variables in the simultaneous 
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equations regression. They are influenced by each other, and by other exogenous 

variables. 

 

𝑀𝑃𝐿𝑖
= 𝛾0 + 𝛾𝑙𝑖(𝑙𝑖) + 𝛾𝐺(𝐺) + 𝜖𝑀𝑃𝐿𝑖

, 

𝑙𝑖 = 𝜃0 + 𝜃𝑀𝑃𝐿𝑖 (𝑀𝑃𝐿𝑖
) + 𝜃𝐺(𝐺) + 𝜖𝑙𝑖

. 

(12)  

 

The 𝐺 vector contains all the exogenous characteristics that, in accordance with the 

underlying economic theory, are determinants of the individual’s marginal productivity, 

and that influence her work behavior. It includes characteristics at the individual, 

household, and village levels. The random error terms, 𝜖𝑀𝑃𝐿𝑖
 and 𝜖𝑙𝑖

, represent the 

unobservable covariates that influence the individual’s marginal productivity and labor 

choices, respectively. The 𝛾’s and the 𝜃’s represent the unknown parameters of the 

ordinary least squares system of equations. 

 

The 2-SLS method is then applied to the above ordinary least squares system to obtain 

structural estimates of labor supply by accounting for the endogeneity of marginal 

productivity. The two-stage method is conceptually illustrated by equations (13) and 

(14). The first stage, shown in equation (13), is an ordinary least squares regression 

with 𝑀𝑃𝐿𝑖
 as the dependent variable. This regression is also known as the earnings 
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equation. This stage includes the vector, 𝐼, which contains the variables that are appro-

priate instruments for marginal productivity. The regression yields a predicted value, 

𝑀𝑃𝐿𝑖
 , of marginal productivity. This predicted value is then used as the optimal instru-

ment in place of the endogenous regressor, 𝑀𝑃𝐿𝑖
, in the second stage. The second 

stage, shown in equation (14), yields the structural coefficient estimates for labor 

supply, the 𝛽 ’s. 

 

𝑀𝑃𝐿𝑖
= 𝛼0 + 𝛼𝐼(𝐼) + 𝛼𝐺 𝐺 + 𝜉𝑀𝑃𝐿𝑖

. (13)  

 

𝑙𝑖 = 𝛽0 + 𝛽𝑀𝑃𝐿𝑖 (𝑀𝑃𝐿𝑖
 ) + 𝛽𝐺 𝐺 + 𝜉𝑙𝑖

. (14)  

 

For each category of work, the appropriate variables are included in the instrument, 𝐼, 

for the marginal productivity. Since the work categories are different in nature, the 

variables that appropriately instrument marginal productivity also differ across them. 
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The estimations are carried out using the Stata software’s ``ivreg2’’ command for the 2-

SLS method. This carries out the two stages of estimation with one computation, 

although the coefficient estimates for both the first and second stages are reported.65 

 

6.8 The Regression Variables for Market Work 

Table 6.1 presents a statistical overview of the variables employed in the structural 

labor supply regressions. It incorporates summary statistics for the dependent variable, 

the exogenous variables, computed marginal productivity for each of the three market 

work categories, and the instrumental variables used for the marginal productivity. 

Table 6.2 through Table 6.6 report the corresponding regression results. 

 

The dependent variable, 𝑙𝑖 , of the 2-SLS strategy in equation (14) is defined as the 

annual hours of work spent by an individual in the relevant category of market work. 

Consistent with the labor economics literature and the normality requirement for 

regression, the structural regressions are carried out using the natural logarithm of 𝑙𝑖 . 

The set of exogenous regressors, 𝐺, employed for studying labor supply behavior 

includes variables at the individual, household, and village levels. In accordance with 

                                                 
65

 Note that the separate equations (13) and (14) are only a conceptual depiction of the two-stage least 
squares method. See Baum (2006) for a description of the problem resulting from actual separate 
computations of the two stages of the estimation. 
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the subsequent regressions, the statistics in Table 6.1 are computed by treating every 

individual in the sample as a separate observation. Thus, more than one individual from 

a given household may be included.  The household-level characteristics, including the 

monetary variables such as wealth and remittances, are first computed for each house-

hold, and assigned to each individual in the household. These individual-level values are 

then employed to calculate the summary statistics for the sample. 

 

6.8.1 Individual-Level Regressors 

Consider the columns headed `All’ in Table 6.1. They account for all those who are 

engaged in the particular category of work, and range from 10 through 81 years of age. 

For those engaged in wage work, labor supply is further estimated separately for the 

elderly and the non-elderly.  The `Elderly’ set of observations consists of individuals 

aged 55 and over. Elderly individuals account for 11 percent of those engaged in wage 

work. The `Non-Elderly’ group of wage workers consists of individuals aged between 10 

and 54 years. Adults (21 ≤ age ≤ 54) account for over 60 percent of the non-elderly 

sample, and account for over 82 percent of the total sample of wage work.  

 

The individual’s sex is incorporated as the `Female’ dummy variable. The individual’s 

age is included as an explanatory variable. Within the non-elderly group engaged in 
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wage work, over 82 percent of the individuals are adults, that is, aged 21 and above. 

The `Elderly Person’ indicator is set to one if the individual is aged 55 or above. The 

`Married’ variable is a dummy that accounts for the individual’s marital status. It is 

equal to one for those who currently have a spouse, and zero otherwise. The `Fe-

male*Married’ is a composite indicator for currently married women. Educational 

attainments of individuals are captured in various dichotomous variables and, addition-

ally, in an index. The `Illiterate’ indicator identifies illiterate individuals versus those 

who have acquired some type of literacy or education. The `Literate' variable is as-

signed a value of one for individuals who have had some elementary schooling, and 

also for those who have had no formal schooling but have the basic ability to read and 

write. A level of education equivalent to high school assigns a value of one to `Interme-

diate Education'. The `College Education' group includes those who have a college 

degree or a higher degree. Alternately, educational attainment is represented by the 

`Education Index’. The index is assigned an integer value from 1 to 10, which represent 

the various levels of educational attainments, ranging from illiteracy through graduate 

levels. 
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Table 6.1: Summary Statistics for Structural Labor Supply Regressions! 

Variable 

Means (and Standard Deviations), or Percentages
1
 

Wage Labor Supply 
Labor on Household 

Farm 
Labor in Household Enterprise 

All Elderly Non-Elderly All All 

Observations 1,500 164 1,336 316 117 

Individual Characteristics 
Annual Hours Worked 

(median) 
904 664 960 860 1,431 

Female (%) 28.0 29.1 28.9 30.0 45.5 
Age 34.3 (13.3) 60.3  (5.3) 31.3 (10.3) 37.5 (15.5) 23.1  (18.7) 

21 ≤ Age ≤54 (%) 82.3 - - - - 
Elderly Person (%) - - - 19.8 9.3 

Married (%) 82.0 81.7 82.0 79.3 46.5 
Female*Married (%) 24.3 21.3 24.6 24.9 23.6 

Illiterate (%) - 76.3 - 46.6 - 
Literate (%) 10.5 - 11.0 - - 

Intermediate Education (%) 26.0 - 27.5 - - 
College Education (%) 3.6 - 3.5 - - 

Education Index - - - - Instrument 2.5  (2.0) 

Household Characteristics 
Upper Caste (%) 11.3 14.2 11.0 18.7 15.0 

Female*Upper Caste (%) 2.1 2.5 1.9 2.8 5.0 
Household Size 6.9 (3.4) 6.1 (3.4) 7.0 (3.4) 7.9 (3.7) - 

!Percentages are with respect to number of individuals (observations) in the regressions, not number of households. 
1`All’: age ≥ 10; `Non-Elderly’: 10 ≤ age ≤ 54; Elderly: age ≥ 55. 
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Table 6-1 (continued): Summary Statistics for Structural Labor Supply Regressions!
 

Variable Means (and Standard Deviations), or Percentages
1
 

 Wage Labor Supply 
Labor on Household 

Farm 
Labor in Household Enter-

prise 
 All Elderly Non-Elderly All All 

Household Characteristics (continued) 
Elderly in House (%) - - 37.7 - - 

Female*Elderly in House 
(%) 

- - 9.5 - - 

Adult Children in House (%) - 53.0 - - - 
Female*Adult Children (%) - 12.9 - - - 

Irrigation Pump (%) - - - 37.9 - 
Own Livestock (%) 75.6 78.3 75.3 90.5 - 

Livestock Wealth (median)
3
 833.3 793.7 873.0 2,580.6 - 

Own Farm Assets (%) 37.2 31.7 37.9 74.1 - 

Farm Assets
3
 

779.0 
(4572.9) 

1,629.4 
(8513.9) 

679.1 
(3845.8) 

5,502.1 
(5502.1) 

- 

Farm Assets (median)
 3

 0 0 0 454.5 - 
Own Land (%) 90.6 89.7 90.7 98.0 - 

Land Acreage 
2.5 

(4.5) 
2.4 

(3.5) 
2.5 

(4.7) 
5.3 

(7.9) 
- 

Land Acreage (median) 1.3 1.3 1.3 3.0 - 

      
!Percentages are with respect to number of individuals (observations) in the regressions, not number of households. 
1`All’: age ≥ 10; `Non-Elderly’: 10 ≤ age ≤ 54; Elderly: age ≥ 55.  
3Monetary variables are rupee values adjusted by the state-level rural consumer price index. 
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Table 6-1 (continued): Summary Statistics for Structural Labor Supply Regressions! 

Variable 

Means (and Standard Deviations), or Percentages
1
 

Wage Labor Supply 
Labor on Household 

Farm 
Labor in Household Enterprise 

All Elderly Non-Elderly All All 

Household Characteristics (continued) 
Own Assets (%) - - - - 77.5 

Total Assets (median)
3
 - - - - 2497.3 

Receive Public Transfers 
(%) 

15.0 17.9 14.7 18.3 - 

Public Transfers
3
 

198.9 
(1107.7) 

269.1 
(1537.0) 

190.6 
(1045.9) 

343.2  
(1509.9) 

- 

Receive Private Remit-
tances (%) 

11.3 12.9 11.2 16.5 - 

Private Remittances 
142.4 

(821.9) 
175.4 

(1002.3) 
138.6 

(798.2) 
287.8 

(1247.7) 
- 

Hired Labor (%) - - - - 15.9 

Village Characteristics 
Electricity (%) 48.1 51.5 47.7 46.4 59.6 

Road Access (%) 55.6 55.6 55.6 - 68.5 
Bus Service (%) - - - - 27.6 

Employment Scheme (%) 
Instrument - - 

56.8 55.4 57.0 - - 
Percent Households With 

No Land 
23.0  

(20.1) 
25.0 

(21.2) 
22.8  

(20.0) 
- - 

!Percentages are with respect to number of individuals (observations) in the regressions, not number of households. 
1`All’: age ≥ 10; `Non-Elderly’: 10 ≤ age ≤ 54; Elderly: age ≥ 55. 
3Monetary variables are rupee values adjusted by the state-level rural consumer price index. 
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Table 6-1 (continued): Summary Statistics for Structural Labor Supply Regressions! 

Variable 

Means (and Standard Deviations), or Percentages
1
 

Wage Labor Supply 
Labor on Household 

Farm 
Labor in Household Enterprise 

All Elderly Non-Elderly All All 

Village Characteristics (continued) 

Percent Land Irrigated 3.7 (1.2) 3.8 (1.2) 3.7 (1.2) Instrument 3.6 (1.1) - 

Private Tubewells (%) 48.4 50.0 48.2 - - 

Public Tubewells (%) 4.0 3.3 4.1 - - 

Canals (%) 21.9 17.9 22.4 - - 

    - - 

Marginal Productivity (MPL)
3
 

Market Wage 2.5 (5.0) 2.9 (4.4) 2.4 (5.1) - - 

Own-Farm MPL 
(median)

2
 

- - - 2.8 - 

Enterprise MPL (me-
dian)

2
 

- - - - 7.1 

!Percentages are with respect to number of individuals (observations) in the regressions, not number of households. 
1`All’: age ≥ 10; `Non-Elderly’: 10 ≤ age ≤ 54; Elderly: age ≥ 55. 
2Marginal productivity is proxied by average productivity. 
3Monetary variables are rupee values adjusted by the state-level rural consumer price index. 
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6.8.2 Household-Level Regressors 

The `Upper Caste' indicator encompasses information on both religion and caste. It is a 

dummy indicator that has a value equal to one if the household is identified as belong-

ing to either a middle-level or an upper caste, and zero in the case of a lower, 

backward, or scheduled caste. Although caste as a social stratification by birth is not 

formally defined for Muslims as it is for Hindus, rural household surveys in India record 

an informal division of the Muslim community into lower and upper castes. This infor-

mal stratification can be as important an indicator of Muslim economic status as are 

the Hindu caste divisions. Therefore, the caste regressor is defined for both Hindus and 

Muslims.  The number of members resident in the individual’s household is contained 

in the variable of `Household Size’. 

 

The `Elderly in House’ dummy variable is relevant for the sample of non-elderly individ-

uals engaged in wage work. It acquires a value of one if at least one elderly individual is 

present in the non-elderly individual’s household. The composite variable `Fe-

male*Elderly in House’ is used to identify gender-specific effects of the presence of an 

elderly person in the house. It is assigned a value of one if the non-elderly person is 

female, and if she coresides with an elderly (male or female) family member. Note that 

the two dummy variables are assigned a one value to account for the presence of any 
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elderly individual, irrespective of the elderly person’s relationship with the non-elderly 

individual. In the LSMS surveys of Uttar Pradesh and Bihar, intrahousehold relations are 

recorded in the form of each individual’s relationship to the designated head of the 

household. Table 4.4, on page 88, discussed the relationship of all elderly and non-

elderly individuals in the data set to their household head. Table 4.5 shows the living 

arrangements of the elderly. Except for a small percentage of the individuals, all the 

elderly and the non-elderly in the regression samples are related to each other as 

parents and children, or as grandparents and grandchildren. 

 

The analogous indicator variables employed in the elderly-specific regression model are 

`Adult Children in House’, and `Female*Adult Children’. The indicators are assigned 1 if 

the elderly coreside with at least one non-elderly child aged 21 years or over. 

 

Various household-level variables represent covariates on the household’s wealth, its 

agriculture-related assets, and non-labor income. The household’s ownership of an 

`Irrigation Pump’ is an indicator variable, and is identified as a factor in own-farm 

production. 

 

The regressions include monetary (rupee-denominated) variables that represent the 

non-labor income obtained by the household, and the assets owned by the household. 
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The variables were briefly discussed in Table 4.1. Private remittances and public trans-

fers account for non-labor income. Livestock wealth, farm assets, and land represent 

the household’s money assets. The variables are expressed in real values, using adjust-

ment with the rural state-level consumer price indices for the year 1997-98, and are 

transformed into natural logarithms. Additionally, the total acreage of the agricultural 

land owned by the household, transformed into its natural logarithm, is also included 

as an explanatory variable. 

 

As shown in Table 6.2 through Table 6.6, each of the assets and non-labor incomes is 

incorporated in the regressions as a pair of explanatory variables. Consider, for in-

stance, livestock wealth. Survey respondents are asked about the ownership of 

livestock such as cows, sheep, and horses. The first covariate employed in the regres-

sions is `Own Livestock’. This is a dummy variable that acquires a one value if the 

household owns livestock, zero if the household does not. The second is a combination 

variable, `Own Livestock*Log(Livestock)’. For households that currently own livestock, 

this variable is assigned the natural logarithm of the real value of the livestock. For the 

households that do not own any livestock, it is assigned a value of zero. Asset and non-

labor income are included by this method for various reasons. This approach of incor-

porating the monetary covariates enables log transformation, and allows inclusion of 

observations that have zero value for any of the covariates. It also allows the empirical 
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study to isolate the effect of a change between no assets and some (positive value of) 

assets, from that of an increase or decrease of the quantity of assets owned. A detailed 

explanation of the methodology and the reasoning, and the interpretation of the 

coefficient estimates, is provided in 0. 

 

The ownership of farming equipment such as tractors, threshers, generators, and other 

machinery is accounted for by the `Own Farm Assets’ indicator and the `Own Farm 

Assets*Log(Farm Assets)’ variable. Both livestock and farming assets are assigned 

monetary values based on the survey respondent’s current valuation of the assets. The 

`Own Land’ variable is set to one if the household owns some agricultural, cultivable 

land. The total acreage of agricultural land currently owned by a household is ac-

counted for by the `Own Land*Log(Land)’ variable. The land variables are also included 

as factors in the structural regressions for individuals engaged in labor on the house-

hold farm. This is done so as to account for the small percentage of households that 

engage in farming and crop sales by tending land that is either mortgaged, or land that 

is rented or sharecropped. The total real value of the household’s assets in livestock, 

farm assets, and land is accounted for by `Own Wealth’ and `Own 

Wealth*Log(Wealth)’. The household’s non-labor income is recorded in `Public Trans-

fers’ and `Private Remittances’, and in the corresponding indicator variables. Public 

transfers account for government transfers such as old age pension, disability pension, 



 

      

 

163 

pregnancy benefits, and widow pension. The LSMS survey does not record the individu-

al who nominally receives the benefit, and treats public transfers as income received at 

the household level. It is not uncommon for households to have to incur some expendi-

ture, in the form of bribes or transactions costs, to receive the entitled public benefits. 

The variable thus represents a net value of public transfers received. The remittances 

variable records the yearly private remittances received by the household from family 

members working outside the house, typically in a metropolitan area. 

 

Overview statistics for the asset and non-labor income variables are presented in Table 

6.1. The percent of the individuals in each sample who reside in households that own a 

particular asset or receive a non-labor benefit is recorded in the relevant indicator 

variables.  

 

For the households that own a business enterprise, the household’s hiring of outside 

labor is represented by the `Hired Labor’ variable. The LSMS data only provide informa-

tion on whether or not outside labor was hired. 
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6.8.3 Village-Level Regressors 

Several village-level factors, such as those related to infrastructure, agriculture, and 

employment could intuitively play a role in determining an individual’s work choices. 

 

Economy and Basic Infrastructure: The dichotomous variables, `Electricity’, `Road 

Access’, and `Bus Service’, reveal whether an individual inhabits a village with some 

basic infrastructure. The variables have a value of one if the village is equipped with the 

relevant service, and zero otherwise. 

 

In an effort to alleviate rural poverty, the government of India has, over the last few 

decades, introduced employment generating and infrastructure building programs. The 

programs are usually funded through the central government's budgetary allocations, 

and administered by local councils. Additionally, state governments have also instituted 

local developmental programs. Data on the programs are included for the LSMS villag-

es, and are captured in the dummy variable `Employment Scheme', which is set to one 

if the village has at least one of the programs, and zero otherwise. 

 

Agricultural Factors: Variables relevant to agricultural land are key factors in determin-

ing the labor market in LDC villages, and are intuitively expected to exert influence on 

both wages and work choices. Although several individuals in the LSMS are engaged in 
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diverse non-farm occupations and small trades, land remains a crucial variable, given 

the relatively low levels of literacy and the absence of a large-scale manufacturing 

industry that can locally generate considerable employment and equilibrate the labor 

market. The traditional, primary occupation for most land-owning households is 

farming, either for commercial sale, or for direct household consumption (subsistence 

farming), or a combination of both. Landless households, however, account for the 

majority of the rural poor in India. They have always sought primary employment in the 

local labor market, which is mostly comprised of agriculture-related casual labor at the 

land owners. Thus, one of the factors that may determine the labor supply in a village, 

and hence the market wage, is the proportion of households that do not own land.66 

On the other hand, the proportion of land-owning households in the village is one of 

the determinants of labor demand, and hence the market wage. In the LSMS data set, 

about 12 percent of the villages are such that the proportion of households that are 

`completely landless' is 30 percent or greater. `Percent Households with No Land' is a 

village-level regressor for the percentage of households in the village that are landless. 

 

Cultivable land in the villages is irrigated by different sources, such as canals, tubewells, 

and rivers. The `Percent Land Irrigated’ variable represents the percentage of land in 

                                                 
66

 Murgai and Ravallion (2005) emphasize the importance of agricultural casual labor for India’s rural 
poor. Also, see their reference to Dutt and Ravallion (1998) on casual labor wage as a crucial determinant 
of poverty alleviation.  
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the village that is irrigated. `Private Tubewells' is a dummy variable that is set to 1 if 

private tubewells account for the year-round irrigation of more than 50 percent of the 

land in the village. The regressors `Public Tubewells' and `Canals' are defined similarly, 

with the reference category being traditional or natural sources of irrigation such as 

ponds and rivers. The village-level irrigation variables are principally important for the 

cash and kind wage regression, since most wage labor is agriculture-related. 

 

6.8.4 Marginal Productivity 

Table 6.1 presents the means and standard errors, or medians, of the marginal produc-

tivity for each of the market work categories. 

 

Three types of wage-earning jobs are specified in the LSMS data set, namely, casual 

labor, long-term agriculture, and salaried employment. Note that the LSMS surveys 

report the gross wage earnings, and include no information on labor income tax. 

Income tax would be applicable only to those in salaried positions. Those engaged in 

casual labor, and a majority of those in long-term agriculture labor belong to the 

informal sector, for which taxes are not applicable. In the case of casual and long-term, 

workers may receive wages in cash and/or kind. The in-kind wages are received in the 

form of grain or cereal. For long-term agriculture, laborers are asked to specify the 
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rupee value of the grain received by them as in-kind wage. For casual labor, respon-

dents provide information on quantities of grain, which is used along with the 

prevailing village level grain sale prices to impute the total rupee value of the in-kind 

receipts. The sum of direct cash wage and indirect (imputed value from in-kind wage) 

cash wage is used as the wage rate. The fact that in-kind wages are assigned in the form 

of the grain produced from the labor suggests an additional reasoning for the endo-

geneity of the wage rate to the labor supply function. The wage rate variable used in 

the regression is calculated from the information on total wage earnings and the total 

hours’ for the individual. Applying an instrumental variable for the wage rate can 

remove any potential problems that might occur due to common measurement error. 

For example, a spurious negative correlation between labor hours supplied and wages 

earned, Bhalotra (2000). 

 

In the case of the household’s farm revenues, the LSMS survey provides incomplete 

information. There is information on whether any portion of the yield was sold by the 

household in the market, and on the rupee value of the sales of the portion sold. But 

the total crop yield for the year is not recorded, and nor is the percentage of the yield 

sold. Therefore, a fully accurate mapping is not possible between the total labor hours 

spent by the household on its farmland and the total value of crop production. Labor 

hours can be linked only to the revenues obtained from the portion of crop that was 
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sold. Those farming households that do not sell any produce on the market cannot be 

included in the structural regression. The sample size for the regression is accordingly 

restricted to a subset of the full number of individuals engaged in own-farm work. 

Additionally, and as per the discussion in Section 6.5, it is not possible to obtain esti-

mates of marginal productivity for own-farm work. Therefore, average productivity is 

used as a proxy variable for the individual’s 𝑀𝑃𝐿  for household farming. That is, the real 

value of sales revenue per labor hour. 

 

The marginal productivity in household enterprise takes into account all the businesses 

that the household may own. The data set includes information on the net revenues 

generated in the year from the enterprises, and the number of hours contributed by 

individual members. The marginal productivity is once again represented by the aver-

age productivity of the individual. That is, the total net revenue per labor hour by the 

individual. 

 

Consistent with the empirical labor economics literature, the marginal productivity 

variable is employed in the empirical analysis as the natural logarithm of the real rupee 

value of the marginal product of labor. Graphical plots of the marginal productivity for 

the various categories of market work in the LSMS data set reveal a non-normal 

(skewed) distribution. This needs to be addressed since marginal productivity is endo-
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genous, and is jointly determined (estimated) with the labor supply in the two-stage 

regression. The logarithmic transformation allows a correction of the skewness. Addi-

tionally, the logarithmic transformation allows for a proportionate interpretation of the 

β coefficients as the elasticity of labor supply with respect to marginal productivity 

(more commonly referred to as the own-wage elasticity), (Hardy, 1993). Real values are 

computed using adjustment with the rural state-level consumer price indices for the 

year 1997-98. 

 

6.8.5 Instrumental Variables 

For each empirical specification, the econometrically and intuitively most appropriate 

covariate of marginal productivity is chosen, from among the regressors, as the instru-

ment for marginal productivity. The instrument is also referred to as the “excluded 

instrument”. That is, it is excluded from the second stage of the regression, since the 

value of 𝑀𝑃𝐿  derived from the first stage is used. As per earlier discussion, the instru-

ment should not be correlated, and intuitively not be linked, with labor supply 

decisionmaking. 

 

In the case of work with compensation in the form of wages, 𝑀𝑃𝐿  represents the 

individual's real wage rate. The estimations include all wage work, agricultural and 
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nonagricultural. In the case of wage-yielding jobs, the presence of a government-

sponsored employment scheme seems to significantly influence the wages earned by 

an individual. The first-stage estimates of the 2-SLS in Table 6.2, Table 6.3, and Table 

6.4 consistently predict wages to be lower in the villages that have one or more em-

ployment schemes. The effect of employment scheme on log wage is statistically 

significant, which satisfies one of the requirements for it to instrument wage. It is not 

clear, however, whether this can be interpreted as a negative causal (and hence, 

counterintuitive) relationship. It is likely that employment generation schemes have 

been introduced in precisely the villages with low prevailing wages and higher rates of 

poverty. On the other hand, it is possible that some schemes might have a depressing 

effect on the wage rate. One indication of this is present in the LSMS village surveys, 

which query whether or not the locals were hired. Close to 10 percent of the individuals 

surveyed live in villages where locals were not hired, and where outside labor was 

brought into the area. 

 

The marginal productivity for own-farm labor is closely linked with the percentage of 

cultivable land that is irrigated. Irrigation mechanisms in India are often implemented 

to enable sharing of the mechanism across households. This is especially so for house-

holds with adjoining plots of land. In the case of household-owned business 

enterprises, educational attainment is highly correlated with marginal productivity. An 
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intuitive rationale for this correlation are the skills required for running a business 

enterprise and for arranging for the transport of supplies and commodities, and the 

ability to raise financial capital for creating and expanding the business. All of which 

may plausibly depend on literacy and having attained a higher level of education. 

 

6.8.6 Note on the Interpretation of Regression Coefficients:   

Table 6.2 through Table 6.6 report the results for the regression analysis of labor supply 

in market work. Both OLS and 2-SLS results are discussed. The dependent variable in 

the first stage of the 2-SLS process is the natural logarithm of the individual’s marginal 

productivity. For the second stage of the 2-SLS, and for the OLS regression, the depen-

dent variable is the logarithmic transformation, ln 𝑙𝑖 , of labor hours, 𝑙𝑖 . The explanatory 

variables are either continuous variables, the logarithmic transformations of conti-

nuous variables, or dichotomous (dummy) variables. 

 

The interpretation of a parameter estimate depends on how the regressor has been 

specified. When the regressor is a continuous (non-dichotomous) variable, the pre-

dicted change in  𝑙𝑖  is (100 ∗ 𝛽)  percent, in response to a unit change in the regressor. 

In the case of regressors that have been transformed into logarithmic form, the regres-

sion coefficient is an elasticity. 
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In the case of dummy regressors, the raw estimate has been transformed to enable 

easy interpretation. The transformed coefficient estimate is interpreted as a propor-

tional change in the dependent variable relative to the effect of the reference category. 

That is, the predicted value, 𝑙𝑖 , of the dependent variable is (100 ∗ 𝛽)  percent different 

from its predicted value if the reference category were applied. For example, if the 

transformed parameter estimate for the `Female’ dummy is -0.09, then this implies that 

𝑙𝑖  is 9 percent lower for females as compared to males. 0 provides more detailed 

explanation of the interpretation of coefficient estimates, and 0 reports the raw (un-

transformed) coefficient estimates for all the structural regressions. 

 

6.9 Structural Estimation of Labor Supply in Wage Work 

Table 6.2 through Table 6.4 show the effects on the labor supply choice of individuals 

wage work. Table 6.5 presents the analogous effects in household farm work, and Table 

6.6 in household enterprise work. 

 

Results for the full sample of labor supply in wage-based work are reported in Table 

6.2. Separate estimations for the elderly and the non-elderly, are presented in Table 6.3 

and Table 6.4, respectively. In each of the tables, the first two columns of figures 
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pertain to OLS regression. The last four columns report the first and second stages of 

the 2-SLS results, respectively. 

 

6.9.1 The Full Sample 

Consider first the full sample in Table 6.2. Using the first stage results, the wage re-

sponse to its covariates can be observed. First is the effect of employment schemes. 

Wages in the villages that have one or more employment schemes are predicted to be 

lower by 12.8 percent than in villages with no such schemes. As discussed previously, 

the direction of the causality of the effect is not immediately apparent. From a policy-

making perspective, it seems intuitive that a poverty-alleviating employment program 

would be instituted in the regions with higher poverty rates and lower wage rates. On 

the other hand, the LSMS questionnaire indicates that, in actuality, such a program may 

hire outside labor instead of locals. The arrival of new laborers may have a depressing 

effect on the prevailing wage in the region.  

 

Assuming all other variables are held constant, men are expected to earn a real wage 

that is more than 33 percent higher than that earned by women. Educational attain-

ment is a strong predictor of the wage obtained by an individual. The parameter 

estimates for each of the three education categories, relative to illiteracy, are positive 
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and statistically significant. Wages in cash and kind for those who have learned basic 

reading and writing are expected to be over 30 percent higher than for those who are 

illiterate. As anticipated, the difference is magnified for higher educational attainments. 

The predicted value of wage for those with a high school degree, and those with a 

college degree or higher, is 53 percent and more than 188 percent higher, respectively, 

than for non-literate individuals. Caste is a strong predictor of wage. In general, the 

average individual belonging to an upper caste is expected to be able to earn a wage 

that is over 36 percent higher than lower caste individuals.  

 

The second stage coefficients of the 2-SLS model are the structural estimates of factors 

influencing the annual hours of work in wage-based jobs. The first coefficient of inter-

est is the own wage elasticity of the hours of labor supplied by working individuals. 

Elasticity for wage workers of all ages in the villages is estimated to be quite high at 

0.79. The coefficient estimate is statistically significant, and is robust to varying specifi-

cations, although the standard error of the estimate is slightly high.67 Comparing the 

results from the 2-SLS method to the OLS estimates in Table 6.2, we see that the OLS 

model greatly under-predicts wage elasticity at 0.158. The structural estimate on the  

 

                                                 
67

 The structural regression was also executed with additional covariates (not reported here), and the 
elasticity estimate was found to be consistently statistically significant. 
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Table 6.2: Effects on Labor Supply in Wage Work* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable, 𝑥 Coefficient, 𝜷  
Robust  

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Employment Scheme 
(Instrument)

2
 

  -0.128*** 0.043   

Log Wage
1
 0.158*** 0.039 

  
0.792* 0.434 

Individual Characteristics 

Female
2
 -0.408*** 0.114 -0.337*** 0.106 -0.232 0.216 

Age
3
 0.030*** 0.010 0.028*** 0.008 0.013 0.017 

Age Squared
3
 0.000 0.000 0.000 0.000 0.000 0.000 

Married
2
 -0.045 0.075 0.039 0.064 -0.080 0.079 

Female*Married
2
 -0.148 0.119 -0.147 0.115 -0.048 0.146 

Literate
2
 0.205** 0.076 0.307*** 0.067 0.018 0.144 

Intermediate Education
2
 0.256*** 0.065 0.530*** 0.050 -0.040 0.195 

College Education
2
 0.219* 0.113 1.882*** 0.103 -0.370 0.487 

Household Characteristics 

Own Livestock
2
 0.555** 0.210 -0.075 0.167 0.635** 0.243 

Own Lives-
tock*Log(Livestock)

1
 

-0.073** 0.030 0.010 0.023 -0.079** 0.034 
Own Farm Assets

2
 -0.037 0.169 -0.214** 0.114 0.158 0.224 

*The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Table 6-2 (continued): Effects on Labor Supply in Wage Work* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient, 𝜷  
Robust 

Standard 
Error 

Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Household Characteristics (continued) 

Own Farm As-
sets*Log(Farm Assets)

1
 

-0.009 0.027 0.050*** 0.018 -0.045 0.038 
Own Land

2
 0.068 0.088 0.239*** 0.070 -0.066 0.139 

Own Land*Log(Land)
1
 -0.006 0.026 0.047** 0.019 -0.031 0.034 

Receive Public Transfers
2
 -0.401* 0.305 -0.068 0.366 -0.373 0.406 

Receive*Log(Transfers)
1
 0.090** 0.042 -0.010 0.058 0.096 0.062 

Receive Private Remit-
tances

2
 

0.106 0.360 -0.003 0.389 0.135 0.471 
Receive*Log(Remittances)

1
 -0.028 0.053 0.022 0.063 -0.048 0.076 

Upper Caste
2
 0.424*** 0.069 0.365*** 0.065 0.167 0.164 

Female*Upper Caste
2
 0.300 0.185 -0.112 0.172 0.408 0.259 

Household Size
3
 0.027*** 0.009 0.009 0.006 0.021** 0.010 

Village Characteristics 

Electricity
2
 0.083 0.057 0.066 0.045 0.054 0.067 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽 is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽) percent, in response to a unit 
change in 𝑥. 
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Table 6-2 (continued): Effects on Labor Supply in Wage Work* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Village Characteristics (continued) 

Road Access
2
 0.041 0.056 0.069 0.044 0.007 0.066 

Percent Households With 
No Land

3
 

0.002 0.001 0.003** 0.001 0.000 0.002 

Percent Land Irrigated
3
 0.034 0.026 -0.011 0.018 0.046 0.031 

Private Tubewells
2
 0.105 0.060 0.009 0.046 0.077 0.070 

Public Tubewells
2
 0.027 0.149 0.192* 0.095 -0.083 0.165 

Canals
2
 0.217 0.071 -0.032 0.058 0.207** 0.086 

Constant
3
 5.747*** 0.206 -0.476*** 0.162 6.086 0.337 

F-Statistic,      Prob > F 23.69, 0.000 29.72, 0.000 15.25, 0.000 

R
2
 0.302 0.357 0.118 

Clusters (Households) 909 

Observations 1,500 
* The dependent variable in the second stage of the 2-stage least squares, and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the individual. 
The dependent variable in the first stage is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors are robust to clustering of 
observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit change in 
𝑥. 
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Table 6.3: Effects on Wage Labor Supply of Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable, 𝑥 Coefficient, 𝜷  
Robust  

Standard Error 
Coefficient, 𝜷  

Robust  
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Employment Scheme 
(Instrument)

2
 

- - -0.235* 0.140 - - 

Log Wage
1
 0.182** 0.091 - - -0.570* 0.528 

Individual Characteristics 

Female
2
 -0.033 0.325 -0.364 0.363 -0.256 0.456 

Age
3
 -0.404** 0.177 -0.400** 0.197 -0.702** 0.316 

Age Squared
3
 0.003** 0.001 0.003* 0.002 0.005** 0.002 

Married
2
 0.056 0.227 -0.435** 0.229 -0.270 0.409 

Female*Married
2
 -0.205 0.349 0.325 0.386 -0.131 0.455 

Illiterate
2
 -0.194 0.207 -0.507*** 0.181 -0.522 0.458 

Household Characteristics 

Adult Children in House
2
 0.179 0.171 0.172 0.179 0.335 0.210 

Female*Adult Children
2
 -0.152 0.286 -0.205 0.307 -0.273 0.337 

Own Livestock
2
 0.193 0.465 -0.454 0.545 -0.197 0.687 

Own Lives-
tock*Log(Livestock)

1
 

-0.098 0.068 0.061 0.079 -0.057 0.096 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, for a unit change in 𝑥. 
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Table 6-3 (continued): Effects on Wage Labor Supply of Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient, 𝜷  
Robust 

Standard 
Error 

Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Household Characteristics (continued) 

Own Farm Assets
2
 -0.003 0.410 -0.276 0.382 -0.257 0.453 

Own Farm As-
sets*Log(Farm Assets)

1
 

0.004 0.069 0.061 0.061 0.054 0.072 

Own Land
2
 0.174 0.243 0.472 0.233 0.623 0.361 

Own Land*Log(Land)
1
 -0.011 0.072 0.017 0.073 -0.003 0.077 

Receive Public Transfers
2
 -0.335 0.676 -0.734 1.110 -0.753 0.953 

Receive*Log(Transfers)
1
 0.022 0.105 0.229 0.176 0.188 0.159 

Receive Private Remit-
tances

2
 

3.647* 0.816 2.770 1.248 11.191** 1.095 

Receive*Log(Remittances)
1
 -0.272** 0.135 -0.216 0.203 -0.423** 0.182 

Upper Caste
2
 0.549** 0.196 0.319 0.226 0.982** 0.267 

Female*Upper Caste
2
 -0.543* 0.411 -0.011 0.636 -0.553** 0.379 

Household Size
3
 0.050* 0.026 0.034 0.027 0.079** 0.037 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽 is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽) percent, in response to a unit 
change in 𝑥. 
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Table 6-3 (continued): Effects on Wage Labor Supply of Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Village Characteristics 

Electricity
2
 0.208 0.155 0.298* 0.147 0.414* 0.190 

Road Access
2
 -0.056 0.170 -0.087 0.157 -0.120 0.203 

Percent Households With 
No Land

3
 

-0.002 0.004 0.012*** 0.004 0.007 0.008 

Percent Land Irrigated
3
 -0.009 0.068 -0.052 0.063 -0.057 0.075 

Private Tubewells
2
 0.210 0.161 0.082 0.164 0.348* 0.176 

Public Tubewells
2
 0.758 0.345 0.403 0.343 1.390* 0.509 

Canals
2
 0.421* 0.202 0.120 0.207 0.704** 0.238 

Constant
3
 19.299*** 5.863 14.043** 6.349 29.495*** 10.560 

F-Statistic,      Prob > F 9.35, 0.000 6.18, 0.000 5.54, 0.000 

R
2
 0.462 0.479 0.210 

Clusters (Households) 144 

Observations 164 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors are 
robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, for a unit change in 𝑥. 
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Table 6.4: Effects on Wage Labor Supply of Non-Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable, 𝑥 Coefficient, 𝜷  
Robust  

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Employment Scheme 
(Instrument)

2
 

- - -0.120*** 0.046 - - 

Log Wage
1
 0.152 0.042 - - 0.957* 0.530 

Individual Characteristics 

Female
2
 -0.489*** 0.133 -0.395*** 0.123 -0.232 0.320 

Age
3
 0.036** 0.017 0.004 0.012 0.034 0.021 

Age Squared
3
 0.000* 0.000 0.000 0.000 -0.001 0.000 

Married
2
 -0.051 0.083 0.125* 0.068 -0.150 0.110 

Female*Married
2
 -0.091 0.130 -0.099 0.123 -0.004 0.163 

Literate
2
 0.204** 0.079 0.286*** 0.069 -0.018 0.167 

Intermediate Education
2
 0.242*** 0.068 0.486*** 0.051 -0.096 0.221 

College Education
2
 0.135 0.119 1.921*** 0.109 -0.514 0.600 

Household Characteristics 

Elderly in House
2
 0.142** 0.066 -0.055 0.051 0.190** 0.081 

Female*Elderly in House
1
 0.086 0.116 0.030 0.095 0.062 0.141 

Own Livestock
2
 0.649** 0.223 -0.009 0.175 0.670* 0.266 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Table 6-4 (continued): Effects on Wage Labor Supply of Non-Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable 
Coefficient, 

𝜷  

Robust Stan-
dard Error 

Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Household Characteristics (continued) 

Own Lives-
tock*Log(Livestock)

1
 

-0.071 0.031 0.002 0.024 -0.074* 0.038 

Own Farm Assets
2
 -0.066 0.173 -0.161 0.120 0.118 0.237 

Own Farm As-
sets*Log(Farm Assets)

1
 

-0.008 0.027 0.037 0.019 -0.043 0.039 

Own Land
2
 0.025 0.090 0.211 0.073 -0.117 0.152 

Own Land*Log(Land)
1
 -0.009 0.028 0.051 0.020 -0.045 0.039 

Receive Public Transfers
2
 -0.432* 0.333 0.003 0.391 -0.434 0.472 

Receive*Log(Transfers)
1
 0.099** 0.045 -0.020 0.062 0.116 0.074 

Receive Private Remit-
tances

2
 

-0.006 0.383 -0.051 0.412 0.072 0.539 

Receive*Log(Remittances)
1
 -0.004 0.055 0.024 0.067 -0.031 0.087 

Upper Caste
2
 0.419*** 0.073 0.357*** 0.068 0.109 0.193 

Female*Upper Caste
2
 0.531** 0.184 -0.058 0.179 0.614 0.300 

Household Size
3
 0.020** 0.009 0.008 0.006 0.014 0.011 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors 
are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽 is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽) percent, in response to a unit 
change in 𝑥. 
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Table 6-4 (continued): Effects on Wage Labor Supply of Non-Elderly* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient, 𝜷  
Robust 

Standard Error 
Coefficient, 𝜷  

Robust 
Standard Error 

Coefficient, 𝜷  
Robust 

Standard Error 

Village Characteristics 

Electricity
2
 0.052 0.059 0.033 0.047 0.041 0.071 

Road Access
2
 0.069 0.059 0.080* 0.047 0.016 0.076 

Percent Households With 
No Land

3
 

0.003* 0.002 0.001 0.001 0.001 0.002 

Percent Land Irrigated
3
 0.035 0.027 -0.007 0.019 0.046 0.033 

Private Tubewells
2
 0.080 0.062 0.006 0.049 0.051 0.076 

Public Tubewells
2
 -0.014 0.158 0.155 0.100 -0.124 0.179 

Canals
2
 0.200** 0.074 -0.060 0.060 0.220** 0.097 

Constant
3
 5.642*** 0.270 -0.093 0.199 5.758*** 0.357 

F-Statistic,      Prob > F 20.02, 0.000 23.68, 0.000 11.56, 0.000 

R
2
 0.309 0.345 0.231 

Clusters (Households) 843 

Observations 1336 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of wage work by the 
individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an individual. Standard errors are 
robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit change in 
𝑥. 
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elasticity of labor supply (for all individuals) is similar to the estimates in Kanwar (2004) 

for rural casual labor of the landless in South-Central India. The model in Table 6.2 

accounts for casual labor, long-term labor in agriculture, and salaried employment. 

However, a majority of the individuals are engaged in casual labor. Over 76 percent of 

those engaged in wage labor in the LSMS report casual labor as their primary work 

activity. This is consistent with the fact that casual labor accounts for a very large 

proportion of rural labor supply in India (Murgai & Ravallion, 2005). Only around 21 

percent of those engaged in wage work in the LSMS indicate salaried employment.68 

 

Since the specification in Table 6.2 represents only wage-based labor, it should be 

viewed as an occupational wage elasticity, which is a subset of an overall ``shadow 

wage’’ elasticity of the individual’s total labor supply. 

 

The household’s livestock ownership has statistically significant effects on the individu-

al’s labor supply behavior in the wage market. Individuals who reside in households 

owning some livestock are predicted to work 63.5 percent more wage labor hours than 

those who do not own any livestock wealth. Within the subset of individuals currently 

owning some livestock wealth, a change in livestock wealth is observed to have a 

different effect. For these individuals, the elasticity of wage hours to livestock wealth is 

                                                 
68

 Figures not reported in tables. 
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-0.079. For a one percent increase in livestock wealth, these individuals are predicted to 

reduce wage labor hours worked by close to 0.08 percent. The effects of livestock 

wealth can be intuitively interpreted. It is likely that the first effect, which is the varia-

tion in labor hours in response to a change from no livestock to a positive quantity of 

livestock, and vice-versa, primarily captures the overall economic status of the house-

hold the individual inhabits in the rural area. It is likely that households that have a 

relatively higher economic and social standing are owners of livestock wealth, and also 

are the ones whose members are better positioned in order to acquire wage-paying 

jobs in the market. Among households that already own livestock wealth, an increase in 

the quantity of livestock may motivate the household to adjust some labor hours away 

from wage labor, and towards farming and raising livestock at home. For farming, an 

increase in livestock would likely lead to an increase in the marginal productivity of 

members’ labor on the farm, as is observed later in the empirical discussion for house-

hold farm work. The effect of a decrease in the quantity of livestock in these 

households can be similarly interpreted. With the assumption of exogenous household 

formation decisions, a larger size of the coresident extended family is likely to raise the 

number of wage hours worked. An individual is predicted to increase wage work hours 

by over 2 percent for every additional family member in the household. 
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Village characteristics seem to have minimal influence on the individual’s decision on 

wage labor hours. The only significant impact is observed from the prevalent mode of 

irrigation in the village. Individuals are likely to work 20.7 percent more hours if most of 

the village is canal-irrigated. The effect can also be observed in the corresponding OLS 

estimate. 

 

6.9.2 Wage and Labor Supply Estimates for Elderly and Non-Elderly 

Referring to Table 6.3 and Table 6.4, we observe regression results for wages and the 

corresponding labor supply by the elderly and the non-elderly, respectively. As in Table 

6.2 , the tables first enumerate the effects on wages obtained by individuals. Here 

again, the 2-SLS procedure uses the presence of one or more government-sponsored 

employment programs to instrument for the marginal productivity. The influence of the 

programs on the individual wage rate is more pronounced in the case of the elderly 

wage earners. The presence of employment schemes is associated with a 23.5 percent 

lower wages for the elderly and 12 percent lower for the non-elderly. This difference in 

effect is not surprising if the schemes have a causal effect on prevailing wages, since 

the non-elderly likely have a larger pool of wage jobs that are available for them on the 

basis of their younger ages, and higher average levels of education as compared to the 

elderly.  
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The individual’s educational attainment continues to be a consistently strong predictor 

of the individual’s wage. For the elderly, educational attainment is defined only in 

terms of literacy and illiteracy, in light of the high percentage of illiteracy within the 

group. Non-literate elderly are expected to earn wages that are lower by more than 50 

percent than their literate counterparts. Among the non-elderly, various levels of 

educational attainment are correlated with higher wages relative to illiteracy. An 

individual who has acquired basic literacy is predicted to earn a wage over 28 percent 

higher than that earned by an illiterate individual. Likewise, an individual with an 

intermediate education is expected to earn more than 48 percent higher wages. 

College education is associated with a wage that is 192 percent higher than with 

illiteracy. Elderly men and women belonging to upper castes are predicted to earn 

higher wages than lower caste people. But the coefficient is not statistically significant. 

Non-elderly individuals of higher castes are expected to earn wages that are over 35 

percent higher than for lower caste individuals. 

 

Village infrastructure has some impact on prevailing wages. In the case of elderly wage 

earners, wages are expected to be nearly 30 percent higher if the village is electrified. 

The availability of and access to good roads is significant for non-elderly wage earners, 

with wages expected to be 8 percent higher than in villages lacking road access. 
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Turning to the results of the second stage of the 2-SLS in Table 6.3 and Table 6.4, we 

can observe the response of elderly and non-elderly wage labor hours worked to 

changes in covariates. The impact of age on elderly and non-elderly wage hours sup-

plied is captured by the `Age’ regressor and the quadratic `Age Squared’ term. Age 

effects are not statistically significant for non-elderly wage earners. In the case of 

elderly workers, the overall effect is a decline in the annual hours worked until age 70, 

at which point it is reversed.  

 

The influence of changes in the wage rate on elderly and non-elderly labor supply 

behavior is discussed here, although the standard errors associated with the coefficient 

estimates are quite high. The discussion motivates directions for future empirical work, 

with potentially larger sample sizes than available here, which can examine the own-

wage elasticity of labor hours of LDC elderly. In Table 6.3, wage elasticity of elderly 

labor supply over the short run is estimated to be -0.57. Thus, elderly seem to respond 

to an increase in wages by reducing hours worked, and vice-versa. Non-elderly individ-

uals, on the other hand, have an estimated wage elasticity of over 0.95. 

 

The own wage elasticity estimates for the elderly might suggest that, in general, the 

elderly value `leisure’. That is, the substitution effect of a wage increase is outweighed 

by its income effect. However, here leisure is qualified by the fact that the regression is 
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applicable only for one type of occupation, wage work. Indeed, it could be a joint 

household decision such that when wages increase, non-elderly adults increase their 

wage labor supply, and the elderly channel their time into other non-leisure activities, 

such as own-farm or domestic work. Essentially, an intuitively satisfactory explanation 

for the negative wage elasticity of elderly labor supply will be possible only by also 

examining their behavior simultaneously in the other labor tasks they engage in. 

 

The extant microeconomics literature on labor supply has sought to explain some of 

the empirically observed instances of negative wage elasticity of hours supplied. One 

hypothesis, based in economic theory, which has been proposed to explain the nega-

tive elasticity, is that the labor supply decisions are influenced less by an intertemporal 

substitution and more by a `daily targeting’ mechanism. If the labor hours decision is 

dictated by an intertemporal substitution, the individual typically chooses to work more 

when wages are higher, and chooses more leisure when they are lower. On the other 

hand, if the individual’s decision is determined by daily targeting, the labor hours 

decisions across days are somewhat independent of one another.  The notion of daily 

targeting is necessarily occupation-specific, since the hypothesis can be applied only in 

the case of unpredictable daily wages. Or more precisely, wages that are, at least to 

some extent, uncorrelated across days. For instance, Camerer, et al. (1997) find that 

taxi drivers in New York City often exhibit negative short run elasticity. The intuition is 
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that if the cabdriver earns more than anticipated during the first few hours of work in 

the day, then they tend to work fewer hours that day than they would have otherwise. 

Thus, their own-wage elasticity of labor hours is consistently negative. 

 

The data set for wage labor in the LSMS incorporates casual labor, regular salaried 

positions, and long term agriculture. The latter two types of jobs are less likely to have 

wages that are uncorrelated across days. But with casual labor, which is the predomi-

nant type of wage labor in the LSMS villages, a `daily targeting hypothesis’ could apply. 

It is not unusual in the case of casual labor for wages, and the availability of work, to 

fluctuate on close to a daily basis. However, if the hypothesis were used to explain 

negative wage elasticity of elderly wage hours, it is not clear why it should apply only to 

the elderly labor hours and not to the non-elderly.69 

 

An alternate hypothesis to explain the negative wage elasticity is the poverty or neces-

sity hypothesis that is relevant for poor rural LDC households. The hypothesis 

postulates that poverty compels elderly labor supply, or that the elderly in the house-

hold will adjust their labor hours in response to the household’s needs in reaching its 

basic subsistence income. So when wages are depressed, the earnings of all wage 

                                                 
69

 Both elderly and non-elderly wage earners in the LSMS have similar distributions of individuals who 
report working in casual, long-term, and salaried jobs (statistics not reported here). 
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workers go down, and the elderly respond by increasing their hours worked in the wage 

market.  In order to provide stronger intuitive interpretation, it will be informative to 

simultaneously estimate the elasticity in other occupations. As per the discussion in 

Section 3.6.1, it is possible that the elderly in poor rural households have a multi-tiered 

response to changes in the prevailing wage rate. In accordance with the earlier discus-

sion on the poverty hypothesis in Chapter 3, the empirical finding of negative wage 

elasticity can be suggestive of a poverty hypothesis for the elderly in the LSMS data set. 

 

Caste plays a significant role in the wage labor hour choices of the elderly. Elderly men 

are expected to supply 98 percent more hours in wage labor if they belong to higher 

castes. Among elderly women, those belonging to upper castes are predicted to work 

close to 43 percent more wage hours than their lower caste counterparts, although the 

coefficient has a relatively large standard error.70 These estimates possibly reflect the 

fact that the labor market has caste-based rigidities, such that better (wage-based) jobs 

tend to favor higher castes. Non-elderly labor supply responds to changes in livestock 

wealth.  For non-elderly individuals living in households with no livestock wealth, the 

ownership of some (positive) livestock is associated with a 67 percent increase in wage 

labor supply. For non-elderly individuals residing in households owning livestock, an 

increase in livestock by one percent corresponds to a 0.59 percent increase in wage 

                                                 
70

 0 illustrates how the overall effect of the interaction term is calculated. 
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labor supply. Elderly wage earners are expected to work 7.9 more hours in wage work 

for every additional member residing in the household. Village infrastructure is ex-

pected to have certain impacts on elderly and non-elderly individuals engaged in wage 

labor. The availability of electricity in the village has a positive effect on elderly wage 

hours. The model predicts that the elderly work over 41 percent more hours in electri-

fied villages. If the village is mostly irrigated with a canal system, the elderly wage 

earners are predicted to work over 70 percent more hours, and the non-elderly 22 

percent more. 

 

More on the Impact of Coresidence 

The separate regressions for the elderly and the non-elderly include indicator variables 

to account for the impact of living arrangement on annual hours supplied in wage work. 

For the elderly, we see in Table 6.3 that coresidence with adult children is not a statisti-

cally significant factor in determining their wage labor supply decision. The analogous 

role of the presence of elderly in the household on non-elderly wage labor can be 

observed in Table 6.4. Coresidence with the elderly is associated with higher number of 

wage hours worked by the non-elderly. For every elderly member in the household, a 

non-elderly individual is likely to work 19 percent more number of hours in wage 
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work.71 In the case of elderly individuals, the labor participation decision is examined 

subsequently to explore the impact of coresidence.  

 

6.9.3 Diagnostics and Robustness of the Estimates 

The regressions were first tested for robustness of the instrument for marginal produc-

tivity by using the simplest configuration. That is, using only the marginal productivity 

(with the instrument) and the household non-labor income variables. The sign of 

elasticity of labor supply with respect to marginal productivity is robust to the set of 

exogenous variables incorporated. The quality of the instrument, and hence the confi-

dence in the 2-SLS estimates, can be tested using several available diagnostic 

techniques. Appendix C contains a description of the diagnostics that were employed. 

 

6.10 Labor Supply on Household Farm and in Enterprise 

Labor supply responsiveness to changes in various factors can be observed for work on 

the household farm and in household business enterprises, in Table 6.5 and Table 6.6, 

respectively. The first stage results in Table 6.5 show the relationship between the 

marginal productivity on the household farm, and the percent land irrigated in the 

                                                 
71

 As noted in Section 6.8.2, most of the elderly-to-non-elderly relationships are parent-child relation-
ships. Also, as noted in Table 6.1, over 82 percent of the non-elderly wage labor sample is adult, aged 21 
and above. 
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village. Individual marginal productivity on household farms is predicted to be 16 

percent higher for every increase by a percentage point in village irrigation. Irrigation in 

rural LDCs is often correlated across household farms, as mentioned in Section 6.8.5. As 

Table 6.1 shows, over ninety percent of the individuals engaged in labor on the house-

hold farm or individuals reside in households with livestock wealth. Observing the first 

stage results of the structural farm regression, the first stage results predict that, all 

other factors unchanging, the on-farm marginal productivity is higher by 0.226 percent 

when the livestock wealth is higher by one percent. Farm assets, which include farming 

equipment and machinery, are another factor of farm production that influences the 

individual’s productivity. A one percent increase in the real value of the farm assets is 

associated with a productivity increase of 0.118 percent. Likewise, a one percent higher 

value of agricultural land is predicted to increase productivity by 0.561 percent. The 

latter effect is likely through a higher quality of the land, and its suitability for agricul-

tural production. 

 

Estimates for elderly and non-elderly together predict that the elasticity of labor to 

marginal productivity on the household farm and in business enterprises is negative. 

For work on the household farm, a one percent increase in marginal productivity, or the 

shadow wage, elicits a 0.125 percent reduction (elasticity of -0.125) in hours worked by 

an individual. The corresponding elasticity is -0.771 for household business enterprises. 
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Sample size restrictions mean that the standard errors associated with the elasticity 

estimates are high. Sample size restrictions also prevent separate econometric exami-

nation of elderly behavior directly. Instead, labor supply behavior of the elderly is 

partially captured by including the `Elderly Individual’ indicator. For farming work, 

elderly members of the extended household are likely to supply 30.8 percent fewer 

hours than the non-elderly members. The effect can also be observed in the OLS 

estimate. At least partially, the above effect can be interpreted as a general interaction 

of labor supply choice with household wealth. In rural North India, which is a largely 

poor region, the availability of agricultural land is highly positively correlated with 

household wealth and caste. Most households that own land are economically better 

situated than other households. The elderly behavior observed here may reflect this 

wealth effect. 

 

Whether the household currently owns the land it farms seems to be a significant 

factor in determining the labor hours supplied on the farm by the members of the 

household. Hours worked are predicted to be lower by more than 61 percent for those 

individuals whose household own land.  It is likely that this covariate captures the effect 

on members’ hours of hired labor on the farm. The economic intuition cannot be 

verified, however, due to the absence of data on labor hired on the household farm. 
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Table 6.5: Effects on Labor Supply on the Household Farm* 

 Ordinary Least Squares Instrumental Variable 2Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

Percent Land  Irrigated 
(Instrument)

 3
 

- - 0.160** 0.072 - - 

Individual’s Marginal 
Productivity

1
 

-0.306*** 0.036 - - -0.125* 0.279 

Individual Characteristics 

Female
2
 0.006 0.157 0.600 0.331 -0.081 0.215 

Age
3
 0.005 0.013 -0.021 0.029 0.009 0.015 

Age Square
3
 0.000 0.000 0.000 0.000 0.000 0.000 

Married
2
 0.036 0.112 -0.225 0.215 0.077 0.130 

Female * Married
2
 -0.189 0.177 -0.018 0.359 -0.177 0.184 

Illiterate
2
 0.000 0.093 -0.027 0.167 0.007 0.092 

Elderly Individual
2
 -0.304** 0.162 0.034 0.327 -0.308** 0.175 

Household Characteristics 

Own Livestock
2
 0.391 0.413 -0.891*** 0.720 1.077 0.707 

Own Lives-
tock*Log(Livestock)

1
 

-0.002 0.053 0.226** 0.090 -0.044 0.081 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of household 
farm work by the individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an 
individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 
percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Table 6-5 (continued): Effects on Labor Supply on the Household Farm* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

Household Characteristics (continued) 

Own Farm Assets
2
 -0.200 0.220 -0.414 0.410 -0.120 0.256 

Own Farm Assets*Log(Farm 
Assets)

1
 

0.022 0.031 0.118** 0.059 -0.001 0.043 

Own Land
2
 -0.607*** 0.267 0.073 0.701 -0.615*** 0.142 

Own Land*Log(Land)
1
 0.259*** 0.059 0.561*** 0.092 0.166 0.153 

Receive Private Remittances
2
 0.211 0.310 -0.542 0.549 0.370 0.333 

Receive Remit-
tances*Log(Remittances)

1
 

-0.021 0.047 0.120 0.084 -0.039 0.052 

Upper Caste
2
 0.130 0.122 0.109 0.206 0.124 0.114 

Female*Upper Caste
2
 -0.331* 0.237 0.011 0.457 -0.335* 0.237 

Household Size
3
 -0.006 0.011 -0.005 0.021 -0.004 0.012 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of work on the 
household farm by the individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an 
individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 
percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 

 

 

 

  



 

      

 

198 

Table 6-5 (continued): Effects on Labor Supply on the Household Farm* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

 Village Characteristics 

Electricity
2
 -0.034 0.090 -0.241* 0.158 -0.002 0.098 

Irrigation Pump
2
 0.298** 0.120 0.252 0.212 0.227 0.164 

Constant
3
 7.220*** 0.372 -0.046 0.907 7.148*** 0.304 

F-Statistic,     Prob > F 9.59,    0.000 10.86,    0.000 7.09,    0.000 

R
2
 0.363 0.397 0.286 

Clusters (Households) 246 

Observations 316 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of work on the 
household farm by the individual. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each observation represents an 
individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 
percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
.
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Table 6.6: Effects on Labor Supply in Household Business Enterprises* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

Education (Instrument)
3
 - - 0.111* 0.066 - - 

Individual’s Marginal 
Revenue

1
 

-0.372*** 0.067 - - -0.771** 0.344 

Individual Characteristics 

Female
2
 -0.340* 0.223 0.435 0.500 -0.295* 0.193 

Age
3
 0.034 0.023 -0.004 0.046 0.034 0.025 

Age Squared
3
 0.000 0.000 0.000 0.001 0.000 0.000 

Married
2
 -0.317* 0.197 0.123 0.345 -0.314* 0.211 

Female*Married
2
 0.401 0.247 0.143 0.531 0.572* 0.235 

Elderly Individual
2
 -0.171 0.448 0.726 0.729 0.082 0.546 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of work by the 
individual in household-owned business enterprises. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each 
observation represents an individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 
percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Table 6.6 (continued): Effects on Labor Supply in Household Business Enterprises* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

Household Characteristics 

Receive Private Remittances
2
 -0.612** 0.460 -0.791 0.994 -0.767** 0.743 

Receive Remit-
tances*Log(Remittances)

2
 

0.161** 0.073 0.246 0.155 0.244** 0.112 

Any Assets
2
 -0.300 0.285 -0.522 0.495 -0.526 0.546 

Any Assets*Log(Assets)
1
 0.034 0.031 0.106** 0.053 0.091 0.063 

Upper Caste
2
 -0.066 0.227 -0.230 0.395 -0.053 0.207 

Female*Upper Caste
2
 0.111 0.346 -0.146 0.634 -0.068 0.465 

* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of work by the 
individual in household-owned business enterprises. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each 
observation represents an individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 
percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Table 6-6 (continued): Effects on Labor Supply in Household Business Enterprises* 

 Ordinary Least Squares Instrumental Variable 2-Stage Least Squares 

  First Stage Second Stage 

Explanatory Variable Coefficient 
Robust 

Standard Error 
Coefficient 

Robust 
Standard Error 

Coefficient 
Robust 

Standard Error 

Village Characteristics 

Electricity
2
 0.071 0.117 -0.141 0.204 -0.001 0.150 

Hired Labor
2
 -0.301** 0.172 -0.451** 0.252 -0.462** 0.259 

Bus Service
2
 0.491*** 0.132 0.080 0.243 0.618*** 0.181 

Constant
3
 7.907*** 0.505 2.099** 0.941 8.885*** 0.901 

F-Statistic,     Prob > F 4.0,    0.000 2.16,    0.010 1.84,    0.030 

R
2
 0.384 0.138 0.112 

Clusters (Households) 98 

Observations 117 
* The dependent variable in the second stage of the 2-stage least squares (2-SLS), and in the ordinary least squares, is the natural logarithm of annual hours of work by the 
individual in household-owned business enterprises. The dependent variable in the first stage of the 2-SLS is the natural logarithm of the marginal productivity. Each 
observation represents an individual. Standard errors are robust to clustering of observations at the household level. *, **, and *** indicate statistical significance at the 10 
percent, 5 percent, and 1 percent levels, respectively. 
1 𝛽  is an elasticity. 2Predicted value, 𝑦 , for 𝑥 is (100 ∗ 𝛽 ) percent different relative to reference category. 3Predicted change in 𝑦  is (100 ∗ 𝛽 ) percent, in response to a unit 
change in 𝑥. 
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Evidence of the influence of some prevailing caste norms on female labor supply can be 

observed on the household farm and in business enterprises. Women who belong to 

higher castes and work on household farms are likely to supply 21 percent fewer 

number of hours of work than are their lower caste counterparts. One explanation for a 

negative effect of caste status on female hours supplied can be obtained from econom-

ic literature on rural North India. For instance, Chen (1995) describes the ``status-

appropriate’’ employment norm for women that are widely prevalent among house-

holds in rural North India. This is a caste-based gradation of acceptable work for 

women of upper castes. According to this gradation, rural North Indian households 

belonging to a higher caste (or those aspiring to rise to a certain higher sub-group) 

prefer that the household's women either do not seek employment outside the house-

hold, or if they do, that it not be any publicly visible task.72 

 

The LSMS surveys do not report whether any of the farming households hire outside 

labor. For the household enterprise, hired labor has an economically intuitive interac-

tion with the labor supply of the household members working in the enterprise. The 

hiring of labor by the household is associated with 46 percent fewer hours of an indi-

vidual member’s labor supply. It is difficult, however, to interpret this as a causal 

                                                 
72

 For further discussions on caste and women's labor, also see Bardhan (1993). Restrictions on the labor 
market participation and hours supplied of higher caste women is a practice very prevalent in North 
India, and relatively absent in South India. 
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relationship, or to determine the direction of causality. Hired labor is an endogenous 

variable in a model which determines the household member's marginal revenue, 

which in turn is derived from the number of hours the member spends in running the 

enterprise. The presence of hired labor could plausibly have a negative impact on the 

member's work hours. Alternately, the member may choose to work a certain number 

of hours, and subsequently make a hiring decision for the household business. 

 

As Table 6.6 indicates, village infrastructure has statistically significant impacts on the 

hours of labor input by individuals in the household enterprise. The facility of public 

buses has a large positive effect on hours worked in household enterprises. Individuals 

in villages with an available bus service, which enhances the transportation of goods 

and people, are predicted to supply close to 62 percent more hours annually.  

 

6.11 Empirical Analysis to Include Non-Market Work 

The importance of empirically studying non-market work in less developed countries is 

illustrated by the LSMS data for rural North India. As discussed in Chapter 4, less than 

70 percent of all working males, and less than 25 percent of all working females, 

engage in one or more market activities. The corresponding numbers for the elderly are 

less than 40 and less than 22 percent, respectively. The goal of this section is to include 
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non-market work of the elderly into the empirical analysis. Therefore, the elderly labor 

participation decision is examined. The dependent variable is the categorical variable 

`Working’, which is defined as in Chapter 4. It is assigned a value of 1 if the elderly 

individual reports to be working, whether in market or non-market activity, or both. 

 

Note that for the purpose of examining the elderly labor force participation decision 

here, `coresidence’ is defined as an elderly individual living with at least one adult child 

aged 21 and older. On the other hand, a `non-coresident’ elderly is one who lives in a 

household that is not inhabited by any of their adult children. This could be either 

because the adult children reside elsewhere or because the elderly individual has no 

children. The LSMS surveys do not include direct information on all the children ever 

had by an adult individual, or if the individual has no children.73 The households of both 

coresident and non-coresident elderly may include family members other than their 

adult children. For example, the households may include grandchildren.  

 

The narrower definition of `coresidence’ is applied to enable the identification of the 

effect of coresident adult children on elderly economic security, the latter term being 

quantified as elderly not working. This is consistent with the extant literature on 

                                                 
73

 This information can be derived indirectly, albeit partially, using maternity information provided for all 
adult women in the survey. This empirical study does not derive the information. 
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coresident children and elderly economic security, discussed in Section 3.1. As specified 

below, the model identifies younger (non-adult) children inhabiting the extended 

household separately. Other kinships in extended households are not identified in the 

models. 

 

Table 6.7 reports the summary statistics for the labor participation regression. Table 6.8 

reports the marginal effects from a probit analysis of the labor participation decision by 

the elderly who coreside with at least one adult offspring. Estimates for the elderly who 

do not coreside with adult children are presented in Table 6.9.74 The latter group 

includes both the elderly who do not have children and those who live away from their 

adult children. Each observation represents an individual elderly. As in Section 6.8, 

there may be more than one observation from a single household; the standard errors 

are robust to clustering at the household level. 

 

The summary statistics reveal the variation in individual and household characteristics 

across coresiding and non-coresiding elderly men and women. A higher proportion of 

non-coresiding elderly engage in labor, as compared to coresiding elderly. The propor 
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For the remainder of the current section, ``coresiding’’ implies ``coresiding with adult children’’. 
Likewise, ``non-coresiding’’ means `` not coresiding with adult children’’ or ``do not have adult children’’. 
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Table 6.7: Summary Statistics for Elderly Labor Participation Decision! 

 Means (and Standard Deviations), or Percentages 

Explanatory Variable Coresiding Elderly Non-Coresiding Elderly 

Males Females Males Females 

Working (%) 78.2 66.5 86.6 84.3 

Age 63.8 
(7.4) 

63.5 
(7.6) 

64.0 
(7.9) 

64.1 
(7.9) 

Married (%) 79.3 83.7 73.4 39.4 

Illiterate (%) 54.4 88.9 66.4 94.9 

Upper Caste (%) 25.9 28.9 23.7 20.9 

Married Adult Son (%) 88.2 85.1 - - 

At Least One Adult Daughter (%) 6.1 6.8 - - 

Small Children 2.3 
(1.9) 

2.2 
(2.0) 

0.9 
(1.4) 

1.4 
(1.7) 

Small Children (%)
1
 78.4 77.3 33.9 29.1 

Young Teenagers 0.7 
(0.9) 

0.8 
(1.0) 

0.6 
(0.9) 

0.6 
(0.9) 

Young Teenagers (%)
1
 46.9 48.4 36.9 29.1 

Own Assets (%) 96.2 95.8 91.3 90.2 

Total Assets (median) 49,095.5 43,600.0  
21,969.7 

 

20,263.8 

Receive Public Transfers (%) 22.9 20.5 21.6 23.2 

Public Transfers
2
 880.21 

(4349.6) 
909.98 

(4925.8) 
712.1 

(5556.4) 
482.9 

(4800.2) 

Receive Private Remittances (%) 18.4 15.3 14.9 14.8 

Private Remittances
2
 488.9     

(2038.6) 
331.6    

(1549.9) 
163.8     

(627.8) 
163.2 

(599.1) 

Household Size 8.7 
(0.2) 

8.9 
(0 .2) 

4.9 
(0.2) 

5.7 
(0.2) 

 
  

  

Observations 593 543 203 143 
!Elderly: age ≥ 55. Coresident adult children: 21 ≤ age ≤ 54. Small children: age < 10. Young Teenagers:  10 ≤ age < 15. 
1Figures represent the percentage of elderly who coreside with at least one small child or young teenager.  
2Median values for public transfers and private remittances are zero for all four samples. 
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tion of non-coresiding male elderly who work is close to 10 percentage points higher 

than for coresiding males. The corresponding difference among female elderly is over 

15 percentage points. There is a large divergence in marital status between coresiding 

and non-coresiding elderly women. Over 83 percent of coresiding women (and coresid-

ing and non-coresiding elderly males) report being currently married. In contrast, only 

about 40 percent of non-coresiding elderly women are currently married, implying that 

a majority of them are widowed. This is consistent with studies on widowhood in North 

India. According to traditional norms, elderly widows are more likely to be residing 

away from the extended family.75 In the LSMS data set, 21 percent of the non-

coresiding widowed female elderly live alone. Among coresiding elderly men, over 79 

percent are currently married. The corresponding number is over 73 percent for non-

coresiding males. 

 

For coresiding elderly, the dichotomous variable `Married Son’ is set to a value of 1 if at 

least one of the coresident adult sons is married, and his wife inhabits the household. 

As per the discussion in Section 4.5.2, this indicator is incorporated to identify whether 

the effects on elderly behavior, especially that of elderly women, is through the pres-

ence of the son or the presence of the daughter-in-law. In accordance with social 

norms, South Asian extended households are mostly formed by elderly parents living 

                                                 
75

 See Chen (2000) and Jensen (2003). 
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with adult sons, daughters-in-law, and others. (Only 6.4 percent of the coresiding 

elderly in the LSMS data set have at least one daughter among the coresident children.) 

Consistent with a wide literature from economics and sociology, it would be expected 

that either elderly women’s labor participation decision is affected, or their labor hours 

are attenuated, by the presence of a young daughter-in-law. Chen F. (2004), for in-

stance, observes that mothers-in-law and daughters-in-law share housework in rural 

China.76 Likewise, the `Adult Daughter’ variable captures the effect of the presence of 

adult daughters on the work participation decision of the coresident elderly. The 

indicator is set to one if at least one adult daughter is coresident with the elderly 

individual, and zero otherwise. 

 

Non-coresiding elderly, as well as their coresiding counterparts, may live with their 

grandchildren. The grandparent-grandchild relationship is derived from the relation to 

head information, presented earlier in Table 4.4. The `Small Children’ variable 

represents the number of grandchildren younger than 10 years of age that inhabit the 

household with the elderly. The `Young Teenagers’ variable represents the number of 

grandchildren 10 to 15 years of age. In the case of the coresiding elderly, the two 

variables can identify the implications of a three-generational household structure on 

                                                 
76

 It is to be noted that the households of the non-coresident elderly individuals may include daughter(s)-
in-law, but the regressions do not control for the variable. 
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elderly choices. One intuition behind including the two variables is that the elderly 

might be expected to be caring for young grandchildren, especially with children aged 

below 10 years. That is, the elderly may report caring for children as a work activity. 

This might be especially anticipated in the case of non-coresiding elderly, in the ab-

sence of their adult children. On the other hand, as indicated by the wide literature on 

child labor in LDCs, it would be interesting to observe whether the presence of children, 

who very often contribute to the rural household’s labor, reduces the likelihood of an 

elderly person working. This effect may be anticipated especially in the case of the 

older small children. 

 

The median real household assets for coresiding elderly are roughly twice those of their 

non-coresiding counterparts. Also observed from Table 6.7 is that the average real 

value of private remittances to the households inhabited by coresident elderly is higher 

than that of remittances to non-coresident elderly.  

 

A probit model for the full sample of the elderly was run (not reported here), with the 

explanatory variables discussed here, and an index for the number of adult coresident 

children. The variable takes on a 0 value for non-coresident elderly. The coefficient 

estimate for this variable was found to be very small in magnitude, and not found to be 

statistically significant. 
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The Wald chi-square statistic for all the probit models in Table 6.8 and Table 6.9 indi-

cates the overall statistical significance of the models. As indicated in the tables, the 

probability that the coresiding elderly are working reduces about 2 percent as they age. 

Non-coresident elderly are predicted to work longer than their coresiding counterparts. 

The probability of non-coresiding elderly males to be working falls by 1.1 percent as 

they age. The corresponding number for non-coresiding female elderly is 0.6 percent. 

The models predict that married men and women, both coresident and non-coresident, 

are more likely to be working than those who report to be single. The models also 

predict the effect of the interaction of marital status with coresidence, with the under-

lying assumption that the household was formed exogenously. Coresiding elderly men 

are over 13 percent more likely to be working if they are married. Non-coresiding 

married men are over 10 percent more likely to be working than those who are non-

married. Non-coresident elderly women are 17 percent more likely to work if they are 

married, whereas the corresponding number among coresident elderly women is over 

33 percent. Caste is a statistically significant covariate of the working decision for non-

coresiding elderly males. The probability that those belonging to upper castes choose 

to work is 8 percent lower than for their lower caste counterparts. 
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The probit estimates for coresiding elderly women do not offer any evidence towards a 

hypothesis that the presence of a daughter-in-law reduces the probability of the 

(elderly) mother-in-law working. Instead, coresiding elderly men are over 2 percent less 

likely to be working if the extended household includes at least one daughter-in-law. 

The model was additionally fitted with more explanatory variables at the household 

level and village level, the results of which are not reported here. The estimated effect 

of a daughter-in-law’s presence for coresiding elderly men was found to be robust to 

the inclusion of additional explanatory variables.77 The work participation decision of 

coresident elderly women is influenced by the presence of their adult daughters. 

Elderly women who have at least one coresident adult daughter are over 20 percent 

less likely to be working.  

 

The presence of small grandchildren or young teenagers in the household does not 

seem to have statistically significant interaction with the labor participation decision of 

coresident elderly males. For coresident elderly females, the presence of young tee-

nagers is associated with a 5.2 percent lower probability of working. The presence of 

small children in the house has statistically significant interactions with the working 

                                                 
77

 A probit model for the full sample of the elderly was also run (not reported here), with an index 
variable representing the number of adult coresident children. The variable takes on a 0 value for non-
coresident elderly. The coefficient estimate for this variable was very small in magnitude, and not found 
to be statistically significant.  



 

      

 

212 

decision of non-coresident elderly. The presence of one or more small grandchildren 

reduces the probability that non-coresident elderly men are working by 1.6 percent. 

The magnitude of the corresponding effect on non-coresident elderly women is 2.8 

percent. Once again, the estimation was found to be robust to the inclusion of other 

explanatory variables. The explanatory variable represents only the number of small 

children in the elderly persons’ households. It does not account for the age of each of 

the children, apart from the fact that they are aged below 10. However, since the 

model includes both non-market (including domestic labor activities like childcare) and 

market work by the elderly, the intuition for this result would seem to stem from the 

working behavior of young children. The results suggest that the non-coresiding elderly 

consider labor by young children as a substitute for their own. Although more evidence, 

and with a structural model, is required to observe and intuitively interpret this result, 

it seems to further suggest the poverty hypothesis for children. 

 

Household assets, public transfers, or private remittances to the household are not 

predicted to have statistically significant effects on the coresident elderly work deci-

sion. On the other hand, public transfer receipts appear to affect the work decision of 

non-coresident elderly males. Individuals in the non-coresident male group are close to 

7 percent more likely to be working   if they belong to households that receive public 

transfers, as compared to those who live in households that do not receive any trans-
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fers. In the case of non-coresident elderly females, those who live in households with 

asset ownership are over 19 percent more likely to be working than those who reside in 

households that do not own any assets. The economic reasoning behind this significant 

difference in the latter effect is not immediately clear. It is possible that the higher 

likelihood of working reflects the intrahousehold economic status of women, and 

particularly that of elderly widows, in rural South Asia. Studies have noted that in the 

northern regions of India, it is likely that elderly women and widows belonging to 

higher caste households, which are also highly likely to be the wealthier households, 

may face greater intrahousehold inequality than faced by their counterparts in lower 

caste and lower income households. Jensen (2003), for instance, examines data on 

economic outcomes for widows as compared to non-widows in India. He finds that if 

per capita expenditure is the measure used, higher caste widows and non-widows are 

shown to fare consistently, and not surprisingly, better than lower caste women. 

However, outcomes are different when individual Body Mass Index (BMI) (a measure of 

health that reflects weight for height – within a certain range, a higher BMI reflects 

better health) is used as the indicative measure. Among women living in lower caste 

(and hence much poorer) households, it is found that the BMI values are no different 

between widows and non-widows. However, for women in higher caste and relatively 

wealthy households, there is a large divergence; widows are shown to have much lower 

BMI’s than non-widows.  Overall, the empirical finding in this study of the link between 
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Table 6.8: The Labor Participation Decision of Coresident Elderly! 

(Dependent variable, 𝒚 = 1, if Elderly Individual is Working, Market and/or Non-Market) 

Explanatory Variable 

Probit Estimates 

Elderly Males Elderly Females 

Marginal Effect 
Robust 

Standard Error 
Marginal Effect 

Robust 
Standard Error 

Age -0.020*** 0.002 -0.024*** 0.003 

Married
1
 0.137*** 0.044 0.337*** 0.047 

Illiterate
1
 -0.030 0.036 -0.008 0.090 

Upper Caste
1
 -0.038 0.045 0.049 0.052 

Married Adult Son
1
 -0.027* 0.037 0.014 0.048 

At Least One Daughter
1
 0.028 0.064 -0.204** 0.100 

Small Children
2
 -0.003 0.009 -0.013 0.011 

Young Teenagers
3
 0.013 0.019 -0.052** 0.022 

Own Assets
1
 0.104 0.107 -0.074 0.096 

Total Assets 0.000 0.000 0.000 0.000 

Receive Public Transfers
1
 -0.034 0.078 -0.100 0.093 

Public Transfers 0.000 0.000 0.000 0.000 

Receive Private Remittances
1
 0.021 0.079 0.067 0.103 

Private Remittances 0.000 0.000 0.000 0.000 

 
  

  

Wald chi
2
 Statistic 106.55 139.91 

Observations 593 543 
! Model contains elderly coresiding with at least one adult child aged ≥ 21 and ≤ 54. Marginal effects are calculated at the mean of 
the independent variables. Standard errors are robust to clustering at the household level. 
1 Marginal effect is for discrete change in dummy variable from 0 to 1. 
2Small children: age < 10 
3Teenagers: 10 ≤ age < 15 
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Table 6.9: The Labor Participation Decision of Non-Coresident Elderly! 

(Dependent variable, 𝒚 = 1, if Elderly Individual is Working, Market and/or Non-Market) 

Explanatory Variable 

Probit Estimates 

Elderly Males Elderly Females 

Marginal Effect 
Robust 

Standard Error 
Marginal Effect 

Robust 
Standard Error 

Age -0.011*** 0.003 -0.006*** 0.003 

Married
1
 0.106*** 0.054 0.170*** 0.071 

Illiterate
1
 0.051 0.041 0.074 0.079 

Upper Caste
1
 -0.080* 0.053 -0.026 0.047 

Small Children
2
 -0.016** 0.008 -0.028*** 0.020 

Young Teenagers
3
 -0.020 0.014 -0.025 0.020 

Own Assets
1
 0.036 0.056 0.197** 0.111 

Total Assets 0.000 0.000 0.000 0.000 

Receive Public Transfers
1
 0.068*** 0.026 -0.070 0.068 

Public Transfers 0.000 0.000 0.000 0.000 

Receive Private Remittances
1
 -0.310 0.196 0.014 0.046 

Private Remittances 0.000 0.000 0.000 0.000 

 
  

  

Wald chi
2
 Statistic 112.19 80.99 

Observations 203 134 
! Model contains elderly who have no coresiding adult children. Marginal effects are calculated at the mean of the independent 
variables. Standard errors are robust to clustering at the household level. 
1 Marginal effect is for discrete change in dummy variable from 0 to 1. 
2Small children: age < 10 
3Teenagers: 10 ≤ age < 15 
 

non-coresident elderly women’s work participation and household asset ownership 

highlights the need for intrahousehold analysis of individual decisionmaking.
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6.12 Chapter Conclusion 

The principal objectives of the empirical chapter were twofold. One objective was to 

empirically study the variations in elderly labor supply by coresidence and other house-

hold-level and village-level factors. The other objective was to conduct an empirical 

analysis of elderly labor supply in non-market work. Additionally, the discussion sought 

to present an empirical test of the poverty hypothesis for elderly labor supply. 

 

A structural model was constructed for estimating the labor supply function in market 

work of elderly and non-elderly adult individuals. The function is separately estimated 

for wage work, household farm work, and enterprise work. This is important given the 

dearth of occupation-specific empirical studies on LDC labor supply, and the fact that 

many individuals in poor rural LDCs engage in different types of labor. Elderly wage 

labor supply hours were not found to be influenced directly by the presence of coresi-

dent adult children. On the other hand, the presence of elderly in the household 

predicts increased wage work hours for the children of the elderly. The responsiveness 

of elderly labor supply to changes in marginal productivity is found to be negative in the 

case of wage work. This is suggestive of a poverty hypothesis for elderly labor supply in 

the LSMS households. The result provides the motivation for future structural analyses 
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of LDC elderly labor supply behavior. Sample size and data restrictions prevent making 

similar inferences in the case of household farm work and business enterprise work. 

 

The empirical project included the reduced-form analysis of the labor force participa-

tion decision of the elderly. The presence of coresident adult children was found to 

have effects on the elderly work participation decision. For coresident elderly men, the 

presence of a married adult son and his spouse implies a lowered probability of work-

ing by over two and a half percent. In the case of coresident elderly women, the 

presence of adult daughters is of large significance. The presence of at least one adult 

daughter is associated with a 20 percent reduced probability of the elderly woman 

working. The probability that coresident elderly women work is also attenuated by the 

presence of young teenaged grandchildren in the house. For the elderly who reside in 

households not inhabited by any adult children, results from the probit models indicate 

a negatively correlated interaction between the number of coresiding small children 

and young teenagers, and the work participation decision of the elderly. The estimation 

is robust to expanding the model with more household-level regressors. 
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7. Concluding Comments 

 

This research study was undertaken in order to obtain some quantitative insights into 

the economics of aging in less developed rural economies. The specific objectives of the 

empirical study were to analyze elderly labor supply behavior in rural North India using 

the LSMS data. This chapter first provides a summary of the study. Some important 

policy implications of the empirical findings are then discussed. Lastly, suggestions for 

follow-up and future research are laid out. 

 

7.1 Summary of Research Study 

The labor supply behavior of the elderly was studied using cross-sectional data as an 

approach to gaining an understanding of elderly economics and economic welfare. The 

majority of the elderly in the LSMS surveys from rural India report to be working well 

into old age. Non-market work is commonly encountered among the working elderly. A 

large majority of the elderly coreside in extended households that include their adult 

children and grandchildren.  

 

A key contribution of this study is that labor supply behavior was estimated structurally 

and separately for three different categories of market work. The regressions account 
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for the endogeneity of the marginal productivity. They estimate the effects of cova-

riates at the individual, household, and regional level on the marginal productivity and 

the labor hours supplied in the short run. The wage labor supply regressions reiterate 

the well-understood, strong positive correlation between educational attainments and 

the market wages attained by individuals. The own wage elasticity of elderly wage labor 

supply is estimated to be negative. In the absence of alternate explanations, this could 

be suggestive of a poverty hypothesis for the elderly. Non-elderly individuals engaged 

in wage labor are predicted to work more hours in the presence of elderly in the 

household. Village infrastructure, such as bus service, electricity, and canal-based 

irrigation, has positive effects on labor hours supplied in various types of market work, 

and on the associated marginal productivities. 

 

The work participation decision was also examined for the elderly in the LSMS data set. 

The reduced form specification allows the inclusion of non-market work as well as 

market work. This is important for most rural LDC individuals, but especially so for the 

elderly, given the low literacy rates and the fact that many female elderly make signifi-

cant labor contributions in domestic work. The working decision was examined 

separately for elderly coresiding or not coresiding with adult children. It is observed 

that a greater proportion of non-coresiding elderly engage in (market or non-market) 

work than do coresiding elderly. For coresiding elderly, the presence of adult children is 
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predicted to have effects on their decision to work. Coresiding elderly men are pre-

dicted to work less if the household includes a married adult son. Coresiding elderly 

women are less likely to work in the presence of their adult daughters. The presence of 

small grandchildren in the household reduces the probability of working for non-

coresiding elderly. 

7.2 Policy Implications 

The detailed empirical analysis carried out in Chapter 6 has several policy implications, 

both for aging policy and the elderly, and also in terms of economic development. 

Some general implications for development policies in LDCs can be drawn from the 

empirical results for the wage labor supply behavior.  The importance of more effective 

public policy for improving educational outcomes in South Asia is heavily underscored 

by the empirical analysis. Educational attainments are very highly correlated with 

market wages. The implications for policymaking on education are twofold. Firstly, with 

the prevailing low literacy rates in the regions, wider access to good quality public 

education is imperative for regional and national economic development. Also, as 

noted in the data, literacy rates are particularly low among the current elderly, which in 

turn implies that poor elderly spend their old age working in very low-skilled and likely 

physically strenuous labor for relatively low remuneration. Thus, any long term policy 
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measures targeted towards elderly wellbeing will be only partially successful without 

addressing the question of education and labor skills.  

 

The empirical findings also reveal that caste plays a role in economic outcomes. For 

example, for non-elderly wage laborers, higher caste is associated with significantly 

higher wages.  The empirical results provide a motivation to review the effectiveness of 

caste-based affirmative action programs and interventions in public education and in 

the labor market that have been in effect in India.  

The findings from the structural regressions for wage labor suggest that living with 

adult children does not influence elderly behavior in the hours of labor decision. The 

non-elderly working coresiding members are, on the other hand, predicted to work 

more wage hours if an elderly parent is present in the household. 

 

The suggestion of a poverty hypothesis for the elderly would imply that a public redi-

stribution of wealth in favor of poor regions would be an appropriate policy. But this 

empirical outcome has to be verified with other data sets, occupations, and other 

regions.  Policymaking also has to take into account other evidence that suggests that 

there may be intrahousehold inequality issues to consider in the context of elderly 

wellbeing. 
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Empirical examination of the work participation decision of non-coresiding elderly 

suggests that the household may view elderly and child labor supply as substitutes. This 

empirical result can be of key importance in developmental policymaking, with both 

child development and elderly welfare being policy goals.  

 

The results from the study suggest that elderly-targeted policies would need to account 

for multi-generational implications of any elderly-targeted policy. In general, empirical 

analysis of labor supply in the LSMS strongly suggests that improving elderly standard 

of living is interlinked with development, such as education facilities, and access to 

better jobs. 

The empirical study provides evidence to support the idea of heterogeneous and 

categorized policy on social security and pensions, at the central and state levels, as 

against a one-size-fits-all plan. Chattopadhyay (2004) interviews retired civil servants 

etc. in Mumbai, and finds that there is a broad-based desire among retirees for custom 

plans. This study suggests that similar surveys should be conducted in rural areas, as 

well, to find out the needs of the people and to accordingly design policies. The study 

also suggests that the heterogeneity be on several counts. That is, designed for the two 

genders, different occupations, different income and education levels, etc. 
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One empirical fact emerging from the current study is that elderly welfare is inextrica-

bly linked with reducing an overall level of poverty. Chattopadhyay’s survey reveals that 

there is awareness among both the elderly and the non-elderly of the dual nature of 

the economic challenge that India faces. On the one hand, policies targeted at econom-

ic welfare of the elderly are crucial, and have been necessary already for several years. 

On the other hand, with issues related to rural poverty, illiteracy, and unemployment, 

policymaking with the intent of development cannot yet be abandoned. This means 

that the country has to implement both simultaneously. The best policy innovations 

would be those that can achieve both objectives. 

 

7.3 Future Work 

This study has contributed to the literature on elderly labor supply behavior in a rural, 

less developed economy. It has examined elderly behavior separately in the various 

categories of market labor. It has also discussed reduced-form outcomes in the elderly 

labor participation decision by the two distinct living arrangements of coresidence and 

non-coresidence with adult children. A matter of considerable interest in LDCs is how 

poverty interacts with, both influences and is influenced by, factors such as household 

combination. Understanding these underlying linkages is critical for policy formulation 

on poverty. Therefore, it is also important for LDC elderly economics.  Accordingly, one 
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direction for future research is to obtain an empirical picture of the simultaneous 

impact on behavior of a combination of interrelated factors, such as the household’s 

composition and its existing poverty level. Specifically, each household can be assigned 

a composite ``coresidence-poverty” index. Variations in elderly behavior across this 

index can be studied. 

 

One of the empirical findings is that the elderly who do not coreside with adult children 

are less likely to work the more small children coreside in the household. An intuitive 

interpretation for this is that the extended household perceives child labor as a substi-

tute for elderly labor. However, the reduced-form model devised here cannot test for 

this hypothesis. Therefore, further structural empirical research is needed on the 

intrahousehold economics of three- and four-generational households. 

 

Additionally, it is important to note that the sample under estimation takes into ac-

count labor supply over the twelve months preceding the survey interviews to derive a 

short-run labor supply elasticity. Since most of casual labor in rural India is subject to 

agricultural seasonality, it will be interesting to see how the predictions differ if seaso-

nality in occupation and wages is accounted for. 

 



 

      

 

225 

To obtain a further understanding of the influence of coresident children on elderly 

behavior in wage work, it would be useful to collect more data to observe the variation 

across living arrangements in elderly responsiveness to wage changes. The sample of 

elderly earning wages can be separated by coresident adult children’s choice of occupa-

tion. In the case where coresident adult children do not work in wage labor, the wage 

elasticity of the elderly may be expected to be less negative than the overall elasticity 

for all wage-earning elderly. Similar observations can be made where at least one of the 

coresident children works in wage-based labor. Causality cannot be assumed here, 

since members’ labor supply decisions are simultaneously determined. However, the 

wage elasticity estimates would further test for the hypothesis that the elderly tend to 

work in order for the household to reach a certain desired level of income. For most 

households in the LSMS villages, casual labor is a major source of income. The extended 

households where the non-elderly do not engage in wage work are likely to be income-

poor, and it is would be interesting to test whether the elderly in those households are 

less likely than otherwise to reduce their hours in response to a wage increase. 
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Appendix A 

Mathematical Appendix for Section 5.2 

 

In addition to equations (6) and (7), utility maximization by the household yields the 

following first order conditions. They incorporate the time constraint and the two non-

negativity constraints for the 𝑖𝑡ℎ  individual. 

 

 𝐸𝑖 ≥ 0,  
𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐸𝑖
−

𝜕𝑈

𝜕𝐸𝑖
− 𝜆

𝜕Π

𝜕𝐸𝑖
 ≤ 0, ∀𝑖. (15)  

 

 𝑁𝑖 ≥ 0,  −
𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
−

𝜕𝑈

𝜕𝑁𝑖
+ 𝜆

𝜕Π

𝜕𝑁𝑖
 ≤ 0, ∀𝑖. (16)  

 

Because of the time constraint, we also have (17) and (18). 

 

 −
𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
+

𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
=

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐸𝑖
−

𝜕𝑈

𝜕𝐸𝑖
−

𝜕𝑈

𝜕𝑁𝑖
, ∀𝑖. (17)  

 

 
𝜕Π

𝜕𝑁𝑖
= −

𝜕Π

𝜕𝐿𝑖
−

𝜕Π

𝜕𝐸𝑖
, ∀𝑖. (18)  

 

Substituting (16) and (15) in equation (7), we get 
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𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
+  𝜆

𝜕Π

𝜕𝑁𝑖
+

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐸𝑖
−

𝜕𝑈

𝜕𝐸𝑖
≤ 0. (19)  

 

 

Substituting (16) in (17), we obtain 

 
𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
−  

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐸𝑖
−

𝜕𝑈

𝜕𝐸𝑖
 +  𝜆

𝜕Π

𝜕𝑁𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
 −

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
≤ 0, ∀𝑖. (20)  

 

From (19) and (20), we get 

 

𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
+  𝜆

𝜕Π

𝜕𝑁𝑖
+

𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
 +  𝜆

𝜕Π

𝜕𝑁𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
 −

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖

≤ 0, ∀𝑖. 

(21)  

 

Implies, 

 
𝜕𝑈

𝜕𝐿𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
+  𝜆

𝜕Π

𝜕𝑁𝑖
−

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝑁𝑖
 ≤ 0, ∀𝑖. (22)  

 

Implies, 

 
𝜕𝑈

𝜕𝐿𝑖
+  𝜆

𝜕Π

𝜕𝑁𝑖
+

𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐸𝑖
 ≤ 0, ∀𝑖. (23)  

 

Since 
𝜕𝑈

𝜕𝑓

𝜕𝑓

𝜕𝐿𝑖
= 𝜆𝑃𝑍𝑗

, ∀𝑗, we get, 
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𝜕𝑈

𝜕𝐿𝑖
+ 𝜆  

𝜕Π

𝜕𝑁𝑖
+

(𝑃𝑍1
+ 𝑃𝑍2

)

(
𝜕𝑓
𝜕𝑍1

+
𝜕𝑓
𝜕𝑍2

)

𝜕𝑓

𝜕𝐸𝑖
 ≤ 0, ∀𝑖. 
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Appendix B 

Interpreting the Regression Coefficient Estimates 

 

This appendix details the interpretation of the coefficient estimates from the regres-

sions in Chapter 6.  

 

Structural Regressions 

Interpretation of the coefficients of a regression depends on the mathematical form of 

the dependent variable and the explanatory variables. In the ordinary case, where all 

the variables are in their original, non-transformed form, the regression equation is 

𝑦 = 𝛽0 + 𝛽1𝑥.  Here, 𝛽 1 =
𝜕𝑦

𝜕𝑥
, and is directly interpreted as the magnitude of the 

change in y, in response to a one-unit change in x, assuming all other explanatory 

variables are held constant. The interpretation of 𝛽 1 is different if any of the variables 

are transformed mathematically. 

 

One type of regression employed in this study is the semi-logarithmic form, where 

either the dependent variable or the explanatory variable, but not both, is in logarith-

mic form. 
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Dependent Variable in Logarithmic Form and Continuous Regressor in Original 

Consider the regression, ln 𝑦 = 𝛽0 + 𝛽1𝑥. Then, 𝛽 1 =
𝜕 ln 𝑦

𝜕𝑥
=

1

𝑦

𝜕𝑦

𝜕𝑥
. This implies 

that 100 ∗ 𝛽 1 = 100 ∗
1

𝑦

𝜕 ln 𝑦

𝜕𝑥
. Therefore, 100 ∗ 𝛽 1 is the percent change in y, in re-

sponse to a unit change in x, assuming all other factors are held constant. 

 

Dependent Variable in Logarithmic Form and Dummy Regressor 

In the case of a dummy explanatory variable, the observations in a regression fall into 

either the designated group (the group for which the dummy variable takes a value of 

1), or in the reference group. See Table 6.2, for example. The dependent variable in the 

first stage of the 2-SLS regression is the logarithmic transformation of the individual’s 

real wage, and the regressor for sex is a dummy. For men, the ‘Female’ dummy is set to 

0, and for women, it is equal to 1. For ‘Female’, women form the designated group and 

men form the reference group. As per the discussion by Hardy (1993), the coefficients 

are interpreted according to the equation,  

𝑃 = 𝑦1 − 𝑦𝑟𝑒𝑓 = 100 𝑒𝛽 − 1 , 

where 𝑦1  is the predicted value (from the regression) of dependent variable for the 

designated group, and 𝑦𝑟𝑒𝑓  is the predicted value for the reference group. With a 

coefficient of -0.265 for ‘Female’, 𝑦𝑤𝑜𝑚𝑒𝑛 − 𝑦𝑚𝑒𝑛 = 100 𝑒−0.265 − 1 = −23.3. In 
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other words, the expected value of real wage in cash and kind for women is 23.3 

percent lower than it is for men. 

 

Logarithmic Dependent Variable and Logarithmic Regressor 

Another type of regression is the logarithmic form, where both the dependent variable 

and the explanatory variable are in logarithmic form. If 𝑦 = 𝛽0 + 𝛽1𝑥 + 𝑣, the log-log 

transformation is ln 𝑦 = 𝛽0 + 𝛽1 ln 𝑥 + 𝑣. Then, 𝛽 1 =
𝜕 ln 𝑦

𝜕 ln 𝑥
=

%∆𝑦

%∆𝑥
. In other words, the 

coefficients are elasticities. 

 

Interaction Terms 

The structural labor supply regressions in Table 6.2 through Table 6.6 include interac-

tion variables as regressors. Consider, for example, the interaction variable 

`Female*Married’ in Table 6.2. Generally speaking, interaction variables of this nature 

can be attributed an intuitively meaningful interpretation only if the individual variables 

forming the interaction term are also separately included as explanatory variables in 

the model. Thus, the relevant regression equation is written as 

 

ln 𝑙𝑖 = 𝑏1𝐹𝑒𝑚𝑎𝑙𝑒 + 𝑏2𝑀𝑎𝑟𝑟𝑖𝑒𝑑 + 𝑏3 𝐹𝑒𝑚𝑎𝑙𝑒 ∗ 𝑀𝑎𝑟𝑟𝑖𝑒𝑑 . 
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The coefficient estimates are derived from the fact that the `Female’ variable has a zero 

value for men and a one for women. Therefore, the equation for men is 

 

ln 𝑙𝑖 = 𝑏2𝑀𝑎𝑟𝑟𝑖𝑒𝑑. 

 

And for women, the equation is 

 

ln 𝑙𝑖 = 𝑏1 + 𝑏2𝑀𝑎𝑟𝑟𝑖𝑒𝑑 + 𝑏3 𝑀𝑎𝑟𝑟𝑖𝑒𝑑 =  𝑏1 +  𝑏1 + 𝑏2 𝑀𝑎𝑟𝑟𝑖𝑒𝑑. 

 

From the above equations, it is clear that, in the absence of the interaction term, the 

regression lines for men and women are parallel with a difference of magnitude 𝑏2 in 

the y-axis intercept. The interaction term is what enables the modeling of the variation 

in male and female responses. In general, the coefficient estimate 𝑏2 basically 

represents the effect of the individual’s marital status, irrespective of gender, on labor 

hours supplied. And 𝑏3, the interaction term’s coefficient estimate, represents the 

difference in the response between men and women. The response of men and women 

is interpreted as different only if 𝑏3 is found to be statistically significant. If 𝑏3 is statis-

tically significant, then 𝑏2 is the marginal effect of marital status among men. And 

(𝑏2 + 𝑏3) is the marginal effect of marital status among women. If 𝑏3 is not statistically 

significant, then 𝑏2 is the marginal effect of the individual’s marital status on his or her 
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labor supply hours. In Table 6.3, both the female and female*upper caste variables are 

statistically significant. Elderly men belonging to upper castes are likely to supply 98.2 

percent more hours in wage labor. And the corresponding number for upper caste 

elderly women is 42.9 percent. 

 

Explanatory Variables for Assets and Non-Labor Income 

This subsection explains the interpretation of the estimated effects of asset and non-

earned income on the labor supply hours decisions of the elderly in Table 6.2 -Table 

6.6. The original variables are converted into logarithm form.  The dependent variable is 

defined as the logarithm of the individual’s annual hours of work. Defining the mone-

tary explanatory variables in logarithmic form allows an intuitive interpretation of the 

coefficient estimates as income elasticity or wealth elasticity. It is also consistent with 

the extant empirical labor economics literature. However, conversion into logarithms 

implies that observations that have a zero value for any of the explanatory variables are 

excluded from the regression. In order to include the observations, the regressions in 

Chapter 6 include each of the explanatory variables as a pair of regressors. Consider the 

total household assets for an individual as an example, with the logarithm of labor 

hours supplied as the dependent variable. The regression equation can be written as 

follows. 
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ln 𝑙𝑖 = 𝑏1 𝑂𝑤𝑛 𝐴𝑠𝑠𝑒𝑡𝑠 + 𝑏2 𝑂𝑤𝑛 𝐴𝑠𝑠𝑒𝑡𝑠 ∗ ln 𝐴𝑠𝑠𝑒𝑡𝑠 . 

 

The first regressor is an indicator variable called `Own Assets’, which is set to 1 if the 

household owns some positive quantity of assets, and zero in the case of no assets. The 

second variable is a combination variable, `Own Assets*ln(Assets)', where ln(Assets) is 

the natural logarithm of the total real monetary value of assets. The second variable 

evaluates to ln(Assets) for those who have assets, and zero for those who have no 

assets. Interpreting the effect of assets on labor supply behavior involves observing the 

statistical significance of the two coefficients. Suppose that 𝑏1 is significant, and 𝑏2 is 

not. This implies that owning some assets as opposed to none has an effect on labor 

supply behavior. But for those who own assets, the quantity of assets owned is not a 

factor that influences their labor hours. Now suppose 𝑏2  is significant, and 𝑏1 is not. In 

this case, it is deduced that the marginal effect of a change from zero assets to a 

positive value of assets (or vice-versa) is the same as the effect of any other type of 

change in the quantity of assets. In other words,  𝑏2 is the overall wealth elasticity of 

labor hours supplied by the individual. If both 𝑏1 and 𝑏2 are statistically significant, both 

the factors differently affect labor supply behavior. In this case, 𝑏1 is the marginal effect 

of a change from zero assets to positive assets, and vice-versa. And 𝑏2 is the wealth 

elasticity of labor hours for individuals residing in households owning assets. Note that 

this combination term is interpreted differently than an interaction term. 
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Probit Regressions 

In the case of the probit regressions for the work participation decision in Table 6.8 and 

Table 6.9, the dependent variable is a dichotomous variable. The coefficient estimates 

are interpreted as marginal effects. If the independent variable is a dummy variable, 

the coefficient measures the increased likelihood of working in response to a discrete 

change in the independent variable from 0 to 1. In the case of a continuous indepen-

dent variable, the coefficient represents the increase in probability of working in 

response to an infinitesimal change in the explanatory variable. That is, as the first-

order differential of the dependent variable with respect to the explanatory variable. 
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Appendix C 

Diagnostics for Estimations 

Various diagnostic tests were carried out for the structural labor supply estimations in 

the empirical analysis. Stata’s 2-SLS command, ``ivreg2’’ includes some informal diag-

nostics to test the system specifically for two aspects: (i) validity (or relevance) of the 

instrument, (ii) strength (or efficiency) of the instrument. The relevance of the instru-

ment is its correlation with the endogenous regressor. The question is, does the 

instrument have explanatory power for the endogenous regressor. The strength of the 

instrument is whether it is orthogonal to the system’s disturbance (or to the labor 

supply equation).   


