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Abstract
Despite the growing literature on subjective well-being (SWB), few studies have focused 
on developing countries. Applying robust OLS and ordered probit models to the India 
Human Development Survey panel data in 2005 and 2012, we empirically assess SWB 
changes in 2005–2012, based on a self-reported measure of changes in economic well-
being, as a function of household and state covariates in 2005. This is in sharp contrast 
with earlier studies’ focus on the levels of SWB. Another point of departure of our study 
is to compare the covariates of SWB changes with those of objective well-being (OWB) 
changes, proxied by the relative growth in real per capita household consumption expendi-
ture between 2005 and 2012, to identify specific micro-level correlates of SWB changes. 
Households with an older and educated head in a larger household, located in urban areas 
or affluent states in 2005 tend to experience improvement in both SWB and OWB between 
2005 and 2012. In contrast, households with a female household head, with more male 
members in the labour market, with regular access to mass media, without members suf-
fering from non-communicable diseases or disabilities are more likely to be better off sub-
jectively without experiencing the corresponding improvement in OWB. The policy chal-
lenges raise serious concerns.

Keywords Subjective well-being · Objective well-being · Affluence · Age · Health · Caste · 
Religion · India

 * Katsushi S. Imai 
 Katsushi.Imai@manchester.ac.uk

 Vani S. Kulkarni 
 vanik@sas.upenn.edu

 Veena S. Kulkarni 
 vkulkarni@astate.edu

 Raghav Gaiha 
 rgaiha@sas.upenn.edu

1 University of Pennsylvania, 3451 Walnut St, Philadelphia, PA 19104, USA
2 Arkansas State University, 2105 East, Aggie Rd, Jonesboro, AR 72401, USA
3 The University of Manchester, Arthur Lewis Building, Oxford Rd, Manchester M13 9PL, UK

http://crossmark.crossref.org/dialog/?doi=10.1007/s11205-023-03115-8&domain=pdf
http://orcid.org/0000-0001-7293-7677
http://orcid.org/0000-0001-7989-8914


608 V. S. Kulkarni et al.

1 3

1 Introduction

Subjective well-being (SWB) is hard to define, and harder to measure, which has made.
SWB measures, for instance, based on life evaluation or overall life satisfaction, con-

troversial. Ravallion et  al. (2016), for example, are sceptical but not dismissive of SWB 
measures. Their scepticism rests on scale heterogeneity—the standard deviation of utility 
over different choice situations.In another important contribution, Ravallion (2014) con-
jectures that different people are likely to have different ideas about what it means to be 
“rich” or “poor,” or “satisfied” or not with one’s life, leading them to interpret survey ques-
tions on subjective welfare differently. Deaton (2018), however, offers robust support to 
self-reported measures of well-being, as such measures capture aspects of welfare beyond 
real income, which is what economists typically use to proxy utility. He uses cross-country 
and country-specific comparisons to validate measures of SWB, and draws out their policy 
significance.

Much of empirical literature on SWB relies on the Cantril ladder (Cantril, 1965) or its 
variants wherein individuals are asked to place themselves on an 11 or multiple step ladder 
with the worst possible life representing the lowest rung and the best possible life represent-
ing the top rung. This has two limitations. First, perceptions about the best/worst possible 
life or scales can considerably differ among different people depending on their character-
istics, preferences, the degree of optimism/pessimism, or other unobserved characteristics. 
The meaning of ‘happiness’, ‘the best possible life’, or any particular ‘ladder’ between the 
two, is considerably different among people depending on how developed or deprived the 
community, the society or the country is. This is because, for instance, the weight of eco-
nomic well-being in aggregate well-being is likely to be larger in poorer countries or com-
munities where a non-negligible share of the population is under the poverty line. Even the 
‘observationally identical’ individuals in terms of socio-economic and other characteristics 
may perceive ‘happiness’ differently due to their differences in time-variant unobservable 
character. Second, the level of the SWB measure can change over time even for the same 
person (Levin & Currie, 2014). Despite a large body of literature on SWB, there have been 
few studies to verify the validity of SWB measures from different sources (ibid., 2014) or 
compare SWB measures and objective well-being (OWB) measures except a few. This is 
useful to identify specific micro-level correlates of SWB changes. A notable exception is 
Oswald and Wu (2010) who found a close correlation between SWB and OWB measures at 
the state level in the USA and Diener et al. (2013) who found a positive correlation across 
different countries. However, to our knowledge, none of the studies has compared SWB 
and OWB measures at micro levels, such as individuals or households.1

Our objective is to fill the gap in the literature on SWB by identifying the factors associ-
ated with changes in SWB and OWB in India between 2004–5 and 2011–12. We carry out 
econometric analyses using the large panel dataset constructed by India Human Develop-
ment Surveys (IHDS) 1 and 2. Our measure of SWB focuses on the perceived economic 
well-being of the household. This is based on a survey question asking a respondent (or a 
household head) whether he or she perceived that the household is economically better-off 
(2), just the same (1) or worse-off (0) between 2004–5 and 2011–12. This is narrow, but 
useful to reduce the heterogeneity arising from the difference in perceptions by focusing 

1 As discussed later, validations of SWB measures have been made by examining the pattern of their cor-
relations with other characteristics of individuals, including income in the literature (e.g., Kahneman and 
Krueger, 2006).
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on a particular dimension of SWB (i.e., economic well-being) and its changes over time. 
To mitigate the endogeneity concern, we estimate this discrete dependent variable by a 
number of explanatory variables at household, community and state levels in 2004–5 (e.g., 
demographic and other variables such as age, health, caste, religion, and location) using 
robust Ordinary Least Squares (OLS) and ordered probit models.2

Another objective is to compare factors associated with SWB changes with those of 
objective well-being (OWB). The latter is proxied by the relative growth in real per capita 
household consumption between 2004–5 and 2011–2. We have classified the entire sample 
into three groups, better-off (2), just the same (1) and worse off (0) based on the ranking 
of the real per capita household consumption growth, making the frequency distribution 
across the three categories identical to that of SWB changes to make the coefficient esti-
mates comparable in their sign and size. We aim to assess the factors associated with SWB 
changes, not with OWB changes, to identify the specific covariates of SWB changes. Using 
the nationally representative household data in India, the present study thus examines the 
hypotheses: (1) socio-economic characteristics of households, employment status, health 
and disability, media access, or initial economic conditions are associated with both SWB 
and OWB changes; and (2) the correlates of SWB changes and those of OWB changes 
are different. To our knowledge, this is the first study to compare SWB and OWB or their 
changes in terms of their covariates at micro-levels.While aiming to contribute to the afore-
mentioned academic literature on SWB, we will pay particular attention to policy concerns 
arising from our results.

The rest of the study is organized as follows. After briefly discussing the theoretical 
backgrounds of SWB and OWB in the next section, Sect.  3 gives a selective review of 
important empirical contributions to the rapidly growing literature on SWB. Section 4 dis-
cusses salient features of the data. Section 5 offers brief expositions of multiple regression 
and ordered probit (OP) models for SWB and OWB changes. Section 6 is devoted to the 
interpretation of the results obtained by multiple regression and OP. Section 7 concludes 
with discussions of possible policy challenges.

2  Definitions and Theoretical Backgrounds of SWB and OWB

Despite a growing body of the literature on SWB and OWB, many empirical studies adopt 
their own definitions based on their disciplinary background (e.g., economics, psychology, 
philosophy, sociology)3 and rarely attempt to define the concept of SWB or OWB rigor-
ously or link the empirical studies to the theoretical backgrounds. This section thus defines 
SWB and OWB with a short review of underlying theoretical backgrounds.

We define SWB and OWB based on whether well-being is captured by subjective meas-
urement (e.g., the Subjective Happiness Scale) based on self-evaluation or by objective 
measurement (e.g., income, consumption, health status). This distinction between SWB 
and OWB is founded on the ‘subjective theory of well-being’ and the ‘objective theory 
of well-being’ in philosophy (Bradley, 2014). The subjective theory of well-being focuses 
primarily on perceptions and attitudes of the individual by assuming that “all the things 

2 Although this does not completely overcome the endogeneity of some of the explanatory variables, it 
allows us to rule out reverse causality.
3 Gasper (2005) notes systematic, large discrepancies exist across different disciplinary backgrounds in 
theorising SWB and OWB.
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that are good for an individual are good for her in virtue of her attitudes about them (e.g., 
in virtue of the fact that she desires them)” (ibid., 2014, p. 231, emphasis added). On the 
other hand, the objective theory of well-being defines OWB independently of perceptions 
or attitudes on the assumption that “(s)ome of the things that are good for an individual 
are good for her independently of her attitudes about them.” (ibid., 2014, p. 231, empha-
sis added). Hence, in essence, the subjective theory of well-being regards the individual’s 
attitudes (or perceptions about her well-being influenced by emotions, characteristics, feel-
ings) as a correlate of her well-being (i.e., an endogenous variable in the model). On the 
other hand, in the objective theory of well-being, the attitudes will not affect the well-being 
(i.e., exogenous variable). This distinction is consistent with Western and Tomaszewski 
(2016) who define SWB based on people’s own evaluations of their lives and OWB in 
terms of material resources and social attributes.

An underlying assumption made in the traditional economic theory drawing upon the 
utility function is that the utility of an individual or a household – a representative agent 
of the society—increases as consumption increases. Here the individual or the household 
is assumed to be ‘rational’ in the sense that the individual or the household maximises 
the utility based on a possible set of choices over the goods given the budget constraints. 
Utility in this context refers to the amount of goods consumed. Here, given that there is no 
scope for psychological factors influencing the utility of the representative agent, this is 
akin to the objective theory of well-being. However, seminal works by Daniel Kahneman 
and Richard Thaler (e.g., Kahneman & Thaler, 1991) have brought psychological factors 
in the formulation of utility functions, namely, adaptation, contrast, interpersonal compari-
sons, loss aversion, and fairness. Here, the agent’s attitudes about well-being are treated as 
endogenous in the model and it is closer to the objective theory of well-being. Empirically, 
there is no agreement as to whether SWB or OWB measures better capture the utility or 
well-being more broadly. However, as we discuss later, Deaton (2018) argues that if ‘deci-
sion utility’—defined by Kahneman and Thaler (1991)—differs from welfare utility—used 
in the traditional economic theory -, the SWB measure could still be an accurate measure.

3  A Review of the Empirical Literature of SWB

One important empirical issue is whether the measures of SWB are reliable (e.g., Kahne-
man & Krueger, 2006; Kahneman and Deaton, 2011; Diener et al., 2013; Deaton, 2011, 
2018). Kahneman and Krueger (2006) review the literature on SWB and argue that the 
income level is not necessarily associated with better SWB and that one way of partially 
assessing the validity of SWB measures is to examine their correlation with various indi-
vidual traits (e.g. schooling, health, employment status, gender, age). Diener et al. (2013) 
scrutinize the life satisfaction scales in the global context based on their critical review of 
relevant studies. The authors verify the reliability of the scales and validity of judgments 
made in SWB measures based on the Gallup World Poll by showing the stability of meas-
ures over the years. They show that the reliability and the validity of life satisfaction scales 
reflect differences in the ways people evaluate their lives, and the scores move in expected 
ways to changes in people’s circumstances.

Among those who have endorsed SWB measures is Deaton (2018). He argues that 
SWB measures do not need to be related to behaviour. ‘If decision utility differs from 
welfare utility, and if people sometimes behave against their best interests, the direct 
measurement of well-being might still give an accurate measure, and might even enable 
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people to do better, either through paternalistic government policies, or incentives, but 
more simply by providing information on the circumstances and choices that promote 
well-being…’ (ibid., 2018, p. 18). Deaton elaborates that direct measures may also cap-
ture aspects of welfare beyond real income, such as health.

In a comprehensive review of factors associated with SWB, Dolan et al. (2008) show 
positive but diminishing returns to income. Some of this positive association is likely to 
be due to reverse causation, as indicated by the studies which show higher well-being 
leading to higher future incomes (Clark et  al., 2008). Studies that have included rela-
tive income in a reference group suggest that well-being is strongly, but not completely, 
affected by relativities (Dorn et al., 2007). Indeed, much evidence indicates that rank in 
the income distribution influences life satisfaction.

Some studies find a positive relationship between SWB and each additional level of 
schooling, while others find that the middle level of schooling is related to the highest 
life satisfaction (e.g., Blanchflower & Oswald, 2004). However, there is some evidence 
that schooling has more of a positive impact in low-income countries.

Evidence shows a large negative effect of individual unemployment on SWB. Mod-
els, which treat life satisfaction scales as a continuous variable, tend to find that the 
unemployed have around 5–15% lower scores than the employed. Men have been found 
to suffer most from unemployment and some studies also find that the middle-aged 
suffer more than the young or old (e.g., Clark, 2003; Di Tella et al., 2001). While the 
evidence is relatively clear that employment is better than unemployment, the relation-
ship between the amount of work (e.g., number of hours worked) and well-being is less 
straightforward. An interesting result is an inverted U-shaped curve between life satis-
faction and hours worked suggesting that well-being rises as hours worked rise but only 
up to a certain point and then starts to drop as hours become longer (Meier & Stutzer, 
2008).

Studies consistently show a strong relationship between SWB and both physical and 
psychological health. Psychological health appears to be more highly correlated with SWB 
than physical health but this is not surprising given the close correspondence between psy-
chological health and SWB. Some of the association may be caused by the impact that 
well-being has on health but the effect sizes of the health variables are substantial, sug-
gesting that, even after accounting for the impact of SWB on health, the effect of health on 
SWB is still significant (Kohler et al., 2017).

The evidence is fairly consistent and suggests that regular engagement in religious 
activities is positively related to SWB. While some studies only examine whether or not 
the person actually attends church, others examine different amounts of time spent in these 
activities. Using World Values Survey (WVS) data, Helliwell (2003) finds higher life satis-
faction to be associated with church attendance of once or more a week.

Generally, being alone appears to be worse for SWB than being part of a partnership. 
Although there is some variation across studies, it seems that being married is associated 
with the highest level of SWB and being separated is associated with the lowest level of 
SWB, lower even than being divorced or widowed (e.g., Helliwell, 2003).

The evidence on the impact of income inequality on well-being is mixed. Based on the 
WVS data, Fahey and Smyth (2004) find that inequality reduces life satisfaction, whereas 
Haller and Hadler (2006) find that inequality increases life satisfaction. One conjecture for 
these contrasting findings using international data is that the inclusion of particular coun-
tries influences the results. The evidence suggests that living in an unsafe or deprived area 
(Ferrer-i-Carbonell & Gowdy, 2007), or in large cities (Graham & Felton, 2006), is detri-
mental to life satisfaction.
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In India’s context, an important question is: Do Dalits and Other Backward Classes 
(OBC) report lower life satisfaction than higher caste people, and if so, is it merely because 
they are poorer? (Spears, 2016). Spears found that lower caste people in rural North India 
evaluate their lives to be worse than higher caste people, and this difference is not explained 
by income poverty. Fontaine and Yamada (2014) use the unique SWB panel survey data in 
urban India to assess the strength of within- and between-caste comparisons in India by 
utilizing the data on the median expenditure of each caste group calculated by the National 
Sample Survey Data in 2009–11. They found that caste does not impact SWB directly but 
indirectly through another channel where the indirect effects mainly come from compari-
sons of SWB of those in different castes, whereas only those in low castes are affected 
by the economic successes of their rivals. McIntyre et al. (2020) use the personal wellbe-
ing index, capturing various domains, such as satisfaction with standard of living, personal 
health, achievement in life, satisfaction with spirituality or religion—which is important in 
the Indian context—to assess SWB using a non-random sample of 2004 Indian adults. The 
analysis of the mean scores suggests that Indians are relatively less satisfied with what they 
are achieving in life, compared to domains such as spirituality; personal safety; and being 
part of the community. The findings indicate that Indians have high levels of satisfaction 
with their spirituality or religion and that older people and those with a higher income had 
higher levels of SWB. However, there have not been any national-level studies on SWB in 
India. We aim to fill the gap by using nationally representative household survey data.

4  Data

Our analysis draws upon the two rounds of the nationally representative India Human 
Development Survey (IHDS) data for 2004–5 and 2011–12, conducted jointly by the 
University of Maryland and the National Council of Applied Economic Research, New 
Delhi.4 The first round (IHDS-1) is a survey of 41,554 households in 2004–5. The second 
round (IHDS-II) involves re-interviews with 83% of the original households as well as split 
households residing within the same locality, along with an additional sample of 2,134 
households in 2011–12. The total for IHDS-II is therefore 42,152 households. The sample 
is spread across 33 states and union territories, and covers rural as well as urban areas. 
Repeated interviewing of the same households at two points in time facilitates a richer 
understanding of which households are able to partake in the fruits of growth, what allows 
them to move forward, and the process through which they are incorporated into a growing 
economy. Topics covered by the IHDS relevant in the present context include the perceived 
changes in SWB, expenditure, income, employment, major morbidity (including NCDs), 
limitations in activities of daily living (ADLs), health insurance, castes, religion, assets, 
social networks (e.g., self-help groups), trust in institutions, conflicts, crimes, exposure to 
mass media, and demographic characteristics (e.g. gender, age, marital status, household 
size and composition).5

4 https:// ihds. umd. edu/ data (accessed on 31 May 2021). It should be noted that more recent nationally rep-
resentative household panel survey data are not available in India. Hence, the IHDS panel data allow us to 
carry out an in-depth analysis of the correlates of SWB changes in comparison with those of OWB changes.
5 It is noted that the IHDS-1 in 2005 does not allow identification of the respondent, while the IHDS-2 in 
2012 does. As the respondents reported SWB changes between 2005 and 2012 at the household level, we 
have matched SWB or OWB changes (dependent variables), to the household head’s characteristics, and 
other explanatory variables, by restricting the sample to the cases where the respondent was the head of the 

https://ihds.umd.edu/data
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It should be noted that all explanatory variables are lagged to 2005.Some are exogenous 
such as age, gender, caste, and religion, while others could be designated as controls (such 
as log per capita income, log NSDP, affiliation to social networks, NCDs, disabilities and 
the measure of income inequality akin to the Piketty measure. We exploit this distinction in 
the Appendix to throw light on the robustness of our analysis.

An important feature of IHDS is that it collected data on SWB changes. The question 
asked is: “Compared to 7 years ago, would you say your household is economically doing 
the same, better or worse today?” So the focus of this SWB is narrow and it has only three 
scales corresponding to the perceived change in the SWB (denoted as ∆SWB hereafter), 
not its level. It should also be noted that the measure is at the household level, not at the 
individual level. While the focus of this variable is narrow, it has a few advantages. First, 
because the survey specifically asks about the change of economic well-being of the house-
hold, compared with the state 7 years ago, the question has the advantage of placing more 
weight on the respondent’s own SWB rather than the relative SWB compared to others’ 
SWB in the community or society. If a particular shock or a negative event hits only that 
household, relative to others, the measure can capture the relative components, but it cap-
tures the relative difference of the SWB of the respondent or his/her family. Second, by 
asking specifically about economic well-being, the respondents will perceive the same 
aspect in well-being. This will minimize the heterogeneity in the respondent’s perceptions 
or focus on well-being compared with the variable based on more general questions about 
happiness or ‘the best possible life’. Third, while most of the earlier studies asked about the 
individual SWB, our measure captures ∆SWB at the household level, which would make 
easier our comparison between ∆SWB and ∆OWB.

As noted earlier, we have constructed the variable on the actual changes in objective 
well-being (∆OWB). ∆OWB is defined based on the relative change in real per capita 
household consumption expenditure between 2005 and 2012. The entire households are 
classified into the three groups: better-off (2), just the same (1) and worse off (0) based 
on the ranking of the changes in real per capita household consumption, making the fre-
quency distribution across three categories identical to that of ∆SWB. While we lose con-
tinuous data on the change in per capita household consumption and the thresholds among 
the three cases are arbitrarily determined,6 our approach has the advantages of (i) making 
the estimated coefficients for ∆SWB and ∆OWB comparable in their sign and size as well 
as statistical significance; (ii) being able to apply ordered probit model to ∆OWB; and (iii) 
capturing the relative improvement or worsening of the objective well-being.

A ranking of the changes in the growth rate of real household consumption per capita in 
2005–12 is created by using the entire national sample for the purpose of making the fre-
quency distributions for ∆SWB and ∆OWB identical. This captures the relative positions 

6 In Appendix Table 4 we have estimated a robust OLS model by using the growth rate of real household 
consumption per capita between 2005 and 12 as the dependent variable. The results are very similar in 
terms of the sign and statistical significance to those where ∆OWB is used as the dependent variable in 
Table 2 and Table 3. It is noted that the coefficient of correlation between the growth rate of real household 
consumption per capita between 2005 and 12 and ∆OWB is 0.4173 and statistically significant at the 1% 
level. It should also be noted that the coefficient of correlation between ∆SWB and ∆OWB is 0.0401 and 
that between ∆SWB and the growth rate of real household consumption per capita between 2005 and 2012 
is 0.0221, both significant at the 1% level given the large sample size.

households in 2005. The final sample size, after dropping the households with missing observations in one 
of the explanatory variables, is 27,958 households/household heads.

Footnote 5 (continued)
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in the improvement in OWB at different geographical aggregations, such as state, district, 
or village levels, though the share of each category varies reflecting the distribution of the 
original variable. Though it is simple, our measure (∆OWB) can capture how per capita 
consumption has grown over the period compared with the consumption growth of other 
households in society. In our model, we have controlled for the initial level of per capita 
consumption and so ∆OWB is conceptually similar to ∆SWB, while the only difference is 
whether the measure is based on the household head’s perception or the actual change in 
the economic status. The list of variables and their means and standard deviation are given 
in Table 1.

5  Models

We have employed multiple regression and ordered probit models. Their salient features 
are described below.

5.1  Multiple Linear Regression Model

We first estimate a multiple regression model where the dependent variable, ∆SWB (0, 
1, 2), corresponding to ‘worse-off’, ‘just the same’ or ‘better-off’- is associated with a set 
of explanatory variables using OLS.7 We have followed closely the literature reviewed 
in Sect. 2 to select explanatory variables. They include the age of the household head 
and its squared term, log per capita expenditure in the initial year, and the ratio of per 
capita expenditure of the household to the maximum value in the primary sampling 
unit (PSU). The last variable captures the relative consumption level of the household 
compared to the richest household within a PSU (a cluster of villages/urban wards). 
The model also controls for demographic characteristics such as gender of the house-
hold head, caste, marital status, and religion. To reflect the structure of the economy 
and society between urban and rural areas, we include a dummy variable on whether a 
household is in a rural or urban area. Also, we include the variables on employment in 
terms of both participation and duration. Other important factors are health or disability 
conditions. We include dummy variables on (1) whether a household member suffered 
from NCD, and (2) whether there was a disabled member. Other covariates are whether 
there was a conflict in the village, exposure to mass media by gender, whether any 
household member experienced theft and whether received remittances. The model also 
controls for the net state-level domestic product per capita and its squared term, and the 
Piketty (2014) measure of income inequality (i.e., the ratio of the share of the top 1% 
to that of the bottom 50% in total income). Because ∆SWB is the perceived change of 
economic well-being during the last 7 years or between 2005 and 2012, all the explana-
tory variables are based on the survey questions in 2005 to partially address the issue of 
reverse causation from ∆SWB to, for instance, health or expenditure. In another speci-
fication, ∆SWB, a dependent variable, is replaced by ∆OWB (0, 1, 2), which indicates 

7 See Angrist and Pischke (2008) for the detailed argument in favour of the Linear Probability Model 
(LPM) over the probit model where OLS is used for a binary choice model, against the standard textbook 
recommendation of probit or logit models for the binary variable. The use of OLS for the discrete variable 
(0, 1, 2) can be justified on the same grounds. OLS with robust clustered standard errors is used to address 
possible correlations among individuals within a household as well as heteroscedasticity.
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Table 1  List of variables and descriptive statistics. Source: Computed from IHDS

Variable Mean Std. Dev Min Max

SWB 1.292 0.634 0 2
Monthly Per capita expenditure (’00) 8.442 8.23 0.04 392.73
Household per capita expenditure as fraction 

of highest in PSU
0.456 0.268 0.004 1

Gender
Female 0.078 0.268 0 1
Marital status
Unmarried 0.008 0.091 0 1
Widowed/Divorced 0.099 0.299 0 1
Age 45.926 12.406 16 97
Household size
1 0.007 0.082 0 1
 > 5 0.374 0.484 0 1
Sector
Urban 0.311 0.463 0 1
Education
1–4 0.117 0.322 0 1
5–8 0.236 0.425 0 1
9–10 0.170 0.376 0 1
 > 10 0.129 0.335 0 1
Religion
Muslim 0.108 0.310 0 1
Others 0.061 0.239 0 1
Caste
Brahmin 0.050 0.217 0 1
High caste 0.154 0.361 0 1
Dalit 0.221 0.415 0 1
Adivasi 0.081 0.273 0 1
Others 0.130 0.336 0 1
Household remittance
Yes 0.067 0.250 0 1
Any work
 < 240 h 0.111 0.314 0 1
Number of working adults (20–50) males in HH
0 0.248 0.432 0 1
 >  = 2 0.076 0.264 0 1
Number of working adults (20–50) females in HH
1 0.465 0.499 0 1
 >  = 2 0.027 0.161 0 1
NCD
Yes 0.087 0.281 0 1
Disability
Yes 0.031 0.173 0 1
Radio regular men
Regularly 0.143 0.350 0 1
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‘worse-off’, ‘roughly the same’ or ‘better-off’ based on the ranking of the growth of real 
per capita household expenditure and the frequency distribution identical to ∆SWB.

A standard OLS model is expressed as:

where yi is a vector, ∆SWB or ∆OWB (0, 1, 2), the change in subjective or objective well-
being from 2005 to 2012, and i stands for the household head (1, …, 27,958). Xi denotes a 
matrix containing the intercept and a number of explanatory variables described above and 
� is a vector of coefficients to be estimated. Xi includes household characteristics(such as 
age, log ofexpenditure per capita in 2005, religion, caste, gender, location, household size, 
whether suffering from an NCD, a disability, whether experiences theft, whether receives a 
remittance, and whether adult men and women are exposed to mass media in 2005. Xi also 
includes the Piketty measure of inequality at the state level (ratio of the share of the bottom 
50% in total income to that of the top 1%) in 2005. �i is a vector of the error term assumed 
to be independent and identically distributed. We have applied the Huber-White robust 
standard errors to address the heteroscedasticity as yi is a discrete measure. As noted ear-
lier, our application of the standard robust OLS to a discrete dependent variable is justified 

(1)yi = Xi� + �i

(1) Number of OBS = 27,958

Table 1  (continued)

Variable Mean Std. Dev Min Max

Radio regular women
Regularly 0.120 0.325 0 1
Newspaper regular men
Regularly 0.201 0.401 0 1
Newspaper regular women
Regularly 0.105 0.307 0 1
TV regular men
Regularly 0.349 0.477 0 1
TV regular women
Regularly 0.411 0.492 0 1
Social networks
1 0.187 0.390 0 1
2 0.105 0.307 0 1
 > 2 0.071 0.257 0 1
Theft
Yes 0.047 0.212 0 1
Conflict in village
Yes 0.477 0.500 0 1
Ratio of share top 1% to bottom 50% 0.465 0.119 0.226 0.858
Net State domestic product (in ‘000) 23.631 9.391 7.914 63.877
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Table 2  Multiple regression analysis of subjective and objective well-being and its covariates

Variables ∆SWB ∆OWB

Coefficient Robust Std. Err Coefficient Robust Std. Err

Individual and household characteristics and the location of households (2005)
Gender
 Female 0.0486 (0.0328)  − 0.0315 (0.0269)

Marital status
 Unmarried  − 0.0315 (0.0446) 0.0371 (0.0501)
 Widowed/Divorced  − 0.0145 (0.0292) 0.0356 (0.0250)
  Age3 0.00535** (0.00251) 0.0184*** (0.00305)
 Age*Age  − 5.66e−05** (2.60e − 05)  − 0.000186*** (3.29e − 05)

Household size
  12  − 0.115*1 (0.0604)  − 0.0793 (0.0613)
  > 5 0.0438*** (0.0121) 0.0410*** (0.0105)

Sector
 Urban 0.0464*** (0.0118) 0.0728*** (0.0106)
 Education
 1–4 0.0480*** (0.0181)  − 0.0415*** (0.0159)
 5–8 0.0923*** (0.0145) 0.0552*** (0.0127)
 9–10 0.146*** (0.0172) 0.0836*** (0.0145)
  > 10 0.145*** (0.0198) 0.202*** (0.0176)

Religion
 Muslim 0.0552 (0.0386)  − 0.130*** (0.0353)
 Others 0.118*** (0.0267) 0.00638 (0.0237)

Caste
 Brahmin  − 0.0114 (0.0226) 0.0187 (0.0213)
 High caste  − 0.0153 (0.0155) 0.0266* (0.0137)
 Dalit  − 0.0664*** (0.0154)  − 0.0678*** (0.0130)
 Adivasi 0.0391* (0.0207)  − 0.0359* (0.0201)
 Others  − 0.0830** (0.0368) 0.0847** (0.0337)

Household remittance
 Yes 0.0673*** (0.0261)  − 0.0345 (0.0219)

Employment (2005)
Any work
  < 240 h 0.0305* (0.0185) 0.0290* (0.0164)

Number of working adults (20–50) males in HH
 0  − 0.0874*** (0.0150) 0.0481*** (0.0127)

 >  = 2 0.0510*** (0.0187)  − 0.142*** (0.0160)
Number of working adults (20–50) females in HH
 1 0.00927 (0.0119) 0.00308 (0.0103)
  >  = 2 0.0367 (0.0298)  − 0.102*** (0.0272)

Health & disability (2005)
NCD
 Yes  − 0.0371* (0.0204) 0.0239 (0.0163)

Disability
 Yes  − 0.0743*** (0.0284)  − 0.0347 (0.0229)
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1. Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.;
2. The results where the coefficient estimates are statistically significant for ∆SWB and ∆OWB with an 
opposite sign, or only significant for ∆SWB are highlighted in bold;
3. The results where the coefficient estimates are statistically significant for ∆SWB and ∆OWB with a same 
sign are highlighted in Italics

Table 2  (continued)

Variables ∆SWB ∆OWB

Coefficient Robust Std. Err Coefficient Robust Std. Err

Media access (2005)
Radio regular men
 Regularly 0.0954*** (0.0252)  − 0.0109 (0.0226)

Radio regular women
 Regularly  − 0.0508* (0.0278) 0.00732 (0.0239)

Newspaper regular men
 Regularly 0.0565*** (0.0186) 0.0211 (0.0151)

Newspaper regular women
 Regularly 0.0404** (0.0201) 0.108*** (0.0177)

TV regular men
 Regularly  − 0.00981 (0.0175)  − 0.00216 (0.0159)

TV regular women
Regularly 0.0563*** (0.0176) 0.0314** (0.0157)
Other variables (2005)
Social networks
 1 0.00994 (0.0149)  − 0.0152 (0.0127)
 2  − 0.0469*** (0.0175)  − 0.0120 (0.0148)
  > 2 0.00267 (0.0182) 0.00385 (0.0173)

Theft
 Yes  − 0.0269 (0.0255)  − 0.0643*** (0.0212)

Conflict in village
 Yes 0.0163 (0.0105)  − 0.0373*** (0.00929)

Initial economic conditions (2005)
 Monthly per capita expenditure 

(’00)
0.00449*** (0.00117)  − 0.0463*** (0.00269)

 Square of monthly per capita 
expenditure (’00)

 − 2.38e − 05** (1.02e − 05) 0.000204*** (3.89e − 05)

 Household per capita expenditure as 
fraction of highest in PSU

0.0685*** (0.0258)  − 0.249*** (0.0252)

 Ratio of share top 1% to bottom 50% 0.261*** (0.0364)  − 0.0670** (0.0332)
 Net state domestic product (in ‘000) 0.00738*** (0.00201) 0.0120*** (0.00176)
 Net state domestic product (in ‘000) 

square
 − 7.77e − 05** (3.09e − 05)  − 0.000133*** (2.68e − 05)

 Constant 0.736 (0.0639) 1.124 (0.0776)
 Observations 27,958 27,945
 R-squared 0.063 0.223
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on the grounds of a well-known argument where robust OLS performs well for the binary 
dependent variable (Angrist & Pischke, 2008).8

5.2  Ordered Probit

We have applied the ordered probit as well, as the dependent variable is an ordered dis-
crete variable (Greene, 2018). It has two merits: it yields separate estimates of the three 
cases of ∆SWB or ∆OWB—whether worse-off or just the same or better-off between 2005 
and 2012. Also, the prediction of the OLS model can be outside the range between 0 and 
2, though we are not using the predictions in our study. Once we convert the coefficients 
to marginal effects/associations evaluated at means, the estimates are fully comparable 
between OLS and ordered-probit, as we will show in the next section.

6  Results

Tables 2 and 3 report the coefficient estimates of the OLS model and the marginal effects/
associations (evaluated at the means) of the ordered probit, respectively. It is noted that we 
have converted the coefficient estimates to the marginal effects/associations evaluated at 
the means in Table 3 so that the OP results in Table 3 are comparable with the OLS results 
in Table 2 after a simple conversion. For instance, the first row of Table 3 in the case of 
∆SWB shows that ‘being a female household head’ leads to a change of the probability 
in the case of ‘Worse Off (0)’ by ‘ − 1.37%’, that for ‘Just the Same (1)’ by ‘ − 2.21%’ and 
that for ‘Better Off (2)’ by ‘3.57%’ while other covariates are fixed at their means. That 
is, being a female head on average leads to a 4.93% (= − 1.37%*0 + (− 2.21%)*1 + 3.57%
*2) increase in the probability of shifting to the one above category. This is comparable 
with the OLS estimate of “0.0486” (4.86%) in the first row of Table 2. All the estimates 
in Tables 2 and 3 are highly similar after this conversion. The probabilities of moving up 
by one category are shown as ‘Converted ME (Marginal Effect)’ in the last columns of 
Table 3 for both ∆SWB and ∆OWB. We follow Angrist and Pischke’s (2008) defence of 
the use of OLS for the binary dependent variable. As a robustness check, we have applied 
an alternative method of deriving the marginal effects for the ordered probit model by aver-
aging marginal effects for all the observations (Appendix Table 5). The converted marginal 
effects are highly similar to those in Table 3 and the coefficient estimates in Table 2. These 
sets of results strongly corroborate the robustness of OLS in case it is applied to the dis-
crete dependent variable.

Below we discuss the results of these tables together with a particular focus on distinct 
differences between the covariates of ∆SWB and ∆OWB. In Table 2, although the null of 
homoscedasticity is not rejected, we report robust OLS results in Table 2 given that the 
dependent variable is discrete for both ∆SWB and ∆OWB. The overall explanatory power 
of the specification is validated by the F test in both cases. In Table 3 the overall validation 
of the OP specification is confirmed by the Wald test. Further, as an additional measure of 
robustness we conduct OLS regression for ∆SWB and ∆OWB with only the exogenous 

8 As an extension, we have estimated ∆SBW and ∆OBW using a (robust) seemingly unrelated regression 
equations (SURE) model using the same set of covariates allowing for the correlations of residuals. As the 
correlation is relatively low (with a correlation coefficient of 0.0693) and the results are almost the same as 
those of robust OLS, we present the robust OLS results only.
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1 3

variables. The estimates are presented in Appendix Table 6. There is considerable similar-
ity between results of multiple regression analysis with complete specification including 
both exogenous explanatory variables and other lagged explanatory variables/controls and 
those yielded by multiple regression analysis with only exogenous variables.To illustrate, 
gender is not significant in both cases; age and  age2 are significant in both cases; each edu-
cation level is significantin both∆SWB and ∆OWB in the complete specification, but only 
in∆SWB while only both primary and above matriculation in ∆OWB with only exogenous 
explanatory variables; while only Muslims are significant in ∆OWB and Others in ∆SWB 
with complete specification, only Others are significant in the exogenous variables case; 
whileHigh Castes, Dalits and Adivasis have significant coefficients in both ∆SWB and 
∆OWB in the complete specification, only High Castes and Dalits have significant coeffi-
cients in ∆SWB and Brahmins and Dalits ∆OWB inthe specification with only exogenous 
variables. Some of the differences in the caste and religion coefficients are not surprising 
as these are partly due to the omitted variable bias. Omission of income which is correlated 
with castes and religions (lower castes and Muslims belong to low income households) is 
a case in point. It is thus a fair inference that, taking both similarities into account, and the 
omitted variable bias, the doubts about the robustness of our analysis are minor.

We will first focus on the coefficient estimates which show similar patterns in the 
results, that is, the common covariates of ∆SWB and ∆OWB (for which the results are 
given in italics in Tables 2 and 3). We will then discuss the explanatory variables which 
are statistically significant and show opposite signs for ∆SWB and ∆OWB, or significant 
only for ∆SWB in Tables 2 and 3 to identify the correlates specific to ∆SWB (indicated in 
bold in Tables). Finally, we will selectively mention a few other coefficient estimates, that 
is, those which are statistically significant (or not significant) for either ∆SWB or ∆OWB.

6.1  Common Covariates of ∆SWB and ∆OWB

6.1.1  Age

The coefficient of age is positive and significant while that of the square of age is negative 
and significant for both ∆SWB and ∆OWB in OLS (Table 2). This is consistent with the 
ordered probit results where age is negatively associated with being worse-off and just the 
same and positively with being better-off for ∆SWB and ∆OWB (Table 3). Households 
with an old head tend to feel their economic well-being has improved both subjectively and 
objectively, with the association attenuating as the head gets older. If a head gets 1 year 
older, the household is more likely to move to one above category of ∆SWB (or ∆OWB) 
by 0.54% (or 1.84%) on average, other things being equal (Table 2). This is consistent with 
marginal effect/association estimates in Table 3 (0.537% (or 1.92%)). The association of 
age with the improvement in well-being is thus much larger for OWB than for SWB.

6.1.2  Household Size

Living arrangements can be associated with a perceived change in well-being. These are cap-
tured through the household size. Relative to the omitted group (2–5 members),9 those living 
alone are associated with lower ∆SWB and ∆OWB and those belonging to households with 

9 For all the categorical explanatory variables, the group with the largest number of observations is omitted 
and serves as a reference group.
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more than 5 members express a higher ∆SWB and ∆OWB in OLS (Table 2). Given the weak 
social security system, and weakening family ties, it is not surprising that living alone is closely 
associated with lower well-being and belonging to large households (> 5 members) with higher 
∆SWB or ∆OWB. In addition to economies of scale in household consumption expenditure, 
the joy of living with children, and perhaps better family support during contingencies (e.g., 
accident and serious illness) influence the results on ∆SWB and ∆OWB. So ‘insurance’ against 
misfortunes and other contingencies underlie this result. For instance, compared with the 
default household size (2–5), a larger household (> 5) tends to see the probability of perceiv-
ing better economic well-being (by one category) increase by 4.38% for ∆SWB and 4.10% for 
∆OWB. Consistent results are found in Table 3 in terms of the sign and magnitude of marginal 
effects/associations (4.44% for ∆SWB and 3.96% for ∆OWB). In Table 3, for both ∆SWB and 
∆OWB, relative to the omitted group of households with 2–5 members, those living alone are 
more likely to be worse-off and just the same and less likely to be better-off, while those liv-
ing in households with > 5 members are less likely to be worse-off and just the same and more 
likely to be better off. Not only the signs but also the magnitude of the associations are similar 
for both ∆SWB and ∆OWB.

6.1.3  Living in Urban Areas

It is interesting to observe that living in urban areas is associated with a higher ∆SWB and 
∆OWB after controlling for schooling, employment and health factors as well as state-level 
income (Tables  2 and 3). That could reflect better quality of schooling, not captured by 
years of schooling, higher labour productivity, better health care, or more developed trans-
portation and telecommunication infrastructure in urban areas. Those living in urban areas 
tend to be 4.64% (7.28%) more likely to move up by one category in ∆SWB (∆OWB) in 
OLS (Table 2). Similar estimates (4.75% for ∆SWB and 8.05% for ∆OWB) are obtained 
from the ordered probit (Table 3).

6.1.4  Schooling

Schooling of adults endows them with skills and expertise to engage in remunerative 
employment, and adds to their awareness of entitlements and obligations, as well as of 
prospects for their self-advancement. Relative to the omitted category (illiterates), those 
with primary schooling (1–4 years of schooling) have significantly higher ∆SWB (4.8% 
more likely to move up to the above category), but the estimate for this category is nega-
tive and significant for ∆OWB. Those with successively higher levels of schooling have a 
still higher likelihood of improvement in SWB (OWB), by 9.23% (5.52%) for 5–8 years/
middle level, by 14.6% (8.36%) for 8–9 years/pre-matriculation, and by 14.5% (20.2%) for 
10 years or more/matriculation and above (Table 2). It is sometimes questioned whether 
the effect of schooling is exaggerated because it compounds both direct and indirect effects 
through better health (Dolan et al., 2008). This is not ruled out but since we control for the 
effects of health indicators, our estimate of the association between well-being and school-
ing is net of this indirect effect. The marginal correlates of education shown in Table 3 are 
similar to the coefficient estimates in Table 2. Overall, schooling, particularly at the sec-
ondary or higher level, is associated with significant improvements in both subjective and 
objective well-being. While higher levels of schooling open avenues for more remunerative 
and secure employment, no less important are the non-economic reasons: better awareness 
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of rights, entitlements and obligations, though we did not include these variables. School-
ing is, for instance, the key to women’s empowerment. As Kabeer (2005) observes, better-
schooled women in Tamil Nadu scored higher on a composite index measuring their access 
to, and control over resources, as well as their role in economic decision-making.

6.1.5  Macroeconomic Environment—Higher Net State Domestic Product

To capture specific aspects of the macro-economic environment, we have examined the 
associations between change in well-being and state affluence measured in terms of net 
state domestic product per capita and its square, and between change in well-being and 
extreme income inequality using a measure akin to Piketty’s (2014). We have computed 
the ratio of the share of the income of the top 1% in total income to that of the bottom 50%.

As expected, ∆SWB, as well as ∆OWB, are positively and significantly associated with 
state affluence (NSDP), while negatively and significantly with the squared term of NSDP 
(Table 2). It follows therefore that ∆SWB (∆OWB) rises (decreases) in association with 
state affluence but at a diminishing rate. One conjecture is that state affluence is linked to 
better infrastructure (e.g. transport, health, telecommunications) leading to improvement in 
SWB. In such a context, well-being is likely to be higher in more affluent states. However, 
the diminution of this association at higher levels of affluence suggests that the provision 
of public goods does not grow apace with state affluence because of special interest groups 
pursuing their own agenda and diverting public resources to their own interests. Tables 2 
and 3 have similar results.

6.2  Specific Covariates of ∆SWB

While the correlates of ∆SWB and those of ∆OWB are generally similar and consistent, 
there are some factors associated with only ∆SWB as delineated below.

6.3  Being a Female Head of Household

We find using the ordered probit model that women (i.e. female heads of household) are 
less likely to be worse-off and just the same but more likely to be better-off (∆SWB) with 
significant marginal effects/associations and a higher probability (4.93% on average) of 
moving up by one category (Table 3). This is surprising, especially in light of robust evi-
dence of discrimination against women in the allocation of food and medical resources 
(e.g., Kynch & Sen, 1983). However, the signs are reversed and the corresponding prob-
ability is − 3.92 (Table 3). While the signs are the same, the coefficient estimates are not 
significant when OLS is applied to ∆SWB or ∆OWB (Table 2).

6.3.1  Religion

Another important variable is religion. Relative to Hindus, the reference group, ‘Muslims’ 
and ‘Others’ (including those belonging to Jainism and Buddhism) tend to have higher 
∆SWB, while Muslims tend to have lower ∆OWB (Table  3). Three observations are 
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pertinent: Hinduism is different from many religions because it has no specific beliefs that 
everyone must agree with to be considered a Hindu. Instead, it is inclusive of many differ-
ent, sometimes contradictory, beliefs. For example, hidden within Hinduism are both theis-
tic and semi-theistic schools or philosophies. Moreover, the caste system is integral to Hin-
duism. As the former is divisive and exclusionary, Hindus as a religious group are likely 
to have lower ∆SWB. The third observation is a pervasive view that belief in God helps 
imbibe values of forbearance, integrity and compassion (Deaton, 2011; Dolan et al., 2008). 
These values are reinforced by, say, regular church attendance or performance of rituals 
or, more broadly, religiosity (Helliwell, 2003). It is noted that Muslims or ‘Others’ tend to 
perceive improved subjective well-being without experiencing the corresponding improve-
ment in objective well-being. In particular, the lower ∆OWB among Muslims reflects that 
they are on average more deprived than Hindus.

6.3.2  Caste

The caste hierarchy reveals a somewhat intriguing pattern. Relative to the omitted group 
(OBC), the highest-ranking Brahmins do not display significantly higher well-being (either 
∆SWB or ∆OWB), while those belonging to High Castes have a significantly higher level 
of well-being (only ∆OWB, Table 2). Dalits/SCs, who are on the lower rung, are, how-
ever, associated with significantly lower ∆SWB and ∆OWB in Table 2 (based on robust 
regression). However, Table  3 shows that their probability of ‘moving up’ rises in both 
∆SWB and ∆OWB by 6.58% (7.17%). Adivasis/STs, who are on the lowest rung, display 
significantly higher well-being for ∆SWB (by 3.91%), but the sign is reversed for ∆OWB 
(− 3.56%) as shown in Table 2, with similar estimates (3.86%; − 4.33%) of marginal corre-
lates as given in Table 3. The residual category of ‘Others’ shows significantly lower well-
being for ∆SWB with the opposite sign for ∆OWB. The fact that there is little consonance 
between caste hierarchy and well-being—particularly SWB—suggests that the latter has 
little to do with poverty. To illustrate, while Dalits and Adivasis are most likely to be poor, 
their SWB differs. In contrast, while Brahmins are least likely to be poor, their SWB is not 
significantly higher than OBCs’.

6.3.3  Employment

We also include the variables on whether employed as well as the duration of employ-
ment. The first variable shows the number of adult male and female workers in the house-
hold, respectively. The number of workers in the age-group 20–50 years is classified into 
three categories, ‘0’, ‘1’, ‘2 or more’. Relative to the omitted group (with 1 adult male), 
households without any male workers are associated with lower ∆SWB and those with 
‘2 or more’ adult male workers with higher ∆SWB, but the signs are reversed for ∆OWB 
(Tables 2 and 3). Since households without any adult female worker are the largest group, 
this is the omitted group. Relative to these households, those with ‘2 or more’ adult 
female workers are associated with lower ∆OWB, but not significant in the case of ∆SWB 
(Tables  2 and 3). The coefficient/marginal effect of households with a single worker is 
positive but not significant (Tables 2 and 3). Duration of employment is not sufficiently 
disaggregated for meaningful inferences. There are just two categories: ‘annual hours 
worked ≤ 240 h’ and ‘ > 240 h’. The first category lumps together those who hardly do any 
work with those who work 20  h or less in a month. The difficulty is that the threshold 
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for the leisure-work choice cannot be identified. Relative to the reference category, that is, 
households with workers exceeding 240 h, those working ≤ 240 h display higher ∆SWB 
and ∆OWB.

6.3.4  NCDs

Change in SWB and ill-health and/or disabilities are likely to be negatively associated. We 
use two relevant indicators: one is NCDs and the second is disabilities/limitations of ADL. 
Their separate roles suggest that NCDs or disabilities are significantly associated with 
lower well-being, relative to those not suffering from either, respectively. The reverse cau-
sality where high SWB lowers prospects of ill-health is minimized as ill-health (in 2005) 
is prior to well-being (in 2012). Though our SWB measure is the perceived change of eco-
nomic well-being in 2005–2012, it is ruled out that the perception in 2012 influenced ill 
health in 2005. In any case, as observed by Kohler et al. (2017), the causality from health 
to well-being is more likely.

If an individual in a household suffers from any NCD, the household is more likely to 
be worse-off and just the same and less likely to be better-off, relative to those not suffering 
from any NCD only for ∆SWB, not ∆OWB (Tables 2 and 3). Similar results are obtained 
for individuals suffering from any disability only for ∆SWB, not for ∆OWB (Table  2). 
More specifically, households with disabled members are more likely to be worse-off and 
just the same and less likely to be better off in terms of SWB (Table 3).

6.3.5  Mass Media

The association between SWB and exposure to mass media has not received much atten-
tion. IHDS allows us to examine this relationship in detail. The mass media include radio, 
newspapers and TV. Exposure of men and women is classified into ‘never’, ‘sometimes’ 
and ‘regularly’. By combining ‘never’ and ‘sometimes’, we are able to focus on regular 
exposure of men and women separately and their associations with ∆SWB and ∆OWB. 
For men, ∆SWB and regular exposure to radio and newspapers but not TV are positively 
related, implying that they perceive a positive change in SWB. These factors are not signif-
icantly associated with ∆OWB (Tables 2 and 3). In sharp contrast, women reading news-
papers and watching TV experience greater improvement in both subjective and objective 
well-being (Tables 2 and 3). However, regular listening to the radio by women is not asso-
ciated with ∆SWB or ∆OWB. Overall, the results corroborate the importance of exposure 
to mass media—particularly for women in improving SWB.

6.3.6  Initial Consumption

The relationship between change in subjective well-being and income remains controver-
sial with some studies reporting a positive relationship and others a varying relationship, 
depending on the region (Kahneman & Deaton, 2010). Following Deaton (2011), we use 
the log of per capita expenditure as a proxy for the log of per capita income. Our results 
show a positive and significant relation between ∆SWB and initial expenditure, implying 
the higher the initial expenditure, the higher is the change in SWB, with the probability of 
moving up by one category as 0.45% (Table 2). The corresponding estimate is 0.44% in 
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Table 3. However, the sign is reversed as higher initial expenditure reduces the growth rate 
of per capita consumption.10

6.4  Other Covariates of ∆SWB and ∆OWB

6.4.1  Remittances

As remittances include international transfers mostly from non-resident relatives and 
acquaintances, they are in a large number of cases an important supplement to household 
income/expenditure. As expected, these are associated with higher ∆SWB, but not ∆OWB 
(Table  2). Households receiving remittances are less likely to be worse-off and just the 
same and more likely to be better off, relative to those who do not in the case of ∆SWB, 
but not in the case of ∆OWB (Table 3).

6.5  Other Covariates

Marital status is found to be closely linked to SWB-in particular, the married are found to 
enjoy higher SWB (Helliwell, 2003). IHDS allows us to disaggregate marital status into: 
married, unmarried, separated and divorced. As ‘the married’ is the largest category, this 
is omitted. Neither unmarried nor ‘widowed and divorced’ show significant differences in 
terms of ∆SWB or ∆OWB (Tables 2 and 3). It is important to bear in mind that married 
women do not enjoy the improvement in their subjective or objective well-being. This may 
seem counter-intuitive, but it could be because many married women are subject to inti-
mate partner violence including marital ‘rape’.

There are frequent conflicts in the local neighbourhood, some minor and others not 
minor and on a larger scale. Inter-caste conflicts (e.g., rape of a Dalit woman), disputes 
over ownership of land or property, and communal riots vary in scale and intensity. Rela-
tive to no conflict, conflicts are associated with significantly lower well-being for ∆OWB 
(Tables 2 and 3). For ∆SWB conflict is statistically non-significant in Table 2 but posi-
tive and significant in Table  3. The latter seems counter-intuitive, as even minor con-
flicts involve loss of property, loss of income and violence. Another variable of interest 
is crimes. IHDS is confined to thefts. Thefts are not significantly associated with ∆SWB 
but are significantly and negatively associated with ∆OWB (Tables 2 and 3). A definitive 
result would have been obtained if the value of stolen items were given.

Participation in social networks such as self-help groups, women’s associations, and 
producers’ associations is potentially beneficial during illness, loss of livelihood, and other 
contingencies such as accidents and the death of the primary breadwinner (Deaton, 2018; 
Dolan et al., 2008). However, in the absence of information on the density of these net-
works and people’s frequency of participation, their importance in enhancing SWB may be 
inconclusive. There are four categories of participation in networks: 0, 1, 2 and > 2. Rela-
tive to households not affiliated to any social network, the only significant positive asso-
ciation is between change in ∆SWB and ∆OWB and households belonging to 2 networks 
(Table 2). However, in Table 3 the signs are reversed which is counter-intuitive.

10 Admittedly, the variables on the initial per capita household expenditure are likely to be endogenous, but 
we include them in estimating ∆OBW to facilitate the comparison of the results for ∆SWB and ∆OWB. 
Omitting the initial expenditure, its square and its share in PSU from the equation estimating ∆OBW does 
not significantly affect the estimates of other coefficients except that estimates for schooling in the top two 
categories become statistically non-significant.
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Piketty (2014) drew attention to growth in developed countries over a long period leading 
to a rise in income inequality. In another study, Chancel and Piketty (2019) point to a rise in 
income inequality in India since 1922. The important contribution of these studies is to shift 
the attention away from conventional measures of income inequality (say, the Gini coefficient) 
to the income disparity between the top 1% and the bottom 50%. We find that the association 
between well-being and the Piketty measure of extreme income inequality is positive and sig-
nificant. This suggests that the higher the ratio of the share of the bottom 50% in total income to 
that of the top 1%, the higher is ∆SWB. This is counter-intuitive as the income accumulation of 
multi-millionaires is driven by speculative gains in the stock market and real estate.

7  Conclusions and Policy Challenges

Although there is abundant literature on SWB, there is virtually none for India at the national 
level. Growing recognition of the validity and accuracy of measures of SWB vis-à-vis objective 
measures of well-being (based on real income) underlies the rapid growth of literature on SWB 
in recent decades. As prominent studies in the SWB literature have endorsed the case for SWB 
both conceptually and empirically, we were motivated to examine the relationship between 
SWB and its covariates using the nationally representative household survey data in Indian. 
Furthermore, we identified the household-level covariates of the perceived changes in SWB in 
comparison with the changes in OWB, objective well-being, in the same period.

Consistent results have been found by robust OLS and ordered probit models. House-
holds with an older and educated head in a larger household, located in urban areas or 
affluent states in 2005 tend to experience improvement in both SWB and OWB between 
2005 and 2012. On the contrary, households with a female household head, with more 
male members in the labour market, with regular access to mass media, without members 
suffering from non-communicable diseases or disabilities are more likely to be better off 
subjectively without experiencing the corresponding improvement in OWB.

Thanks to the important contributions of Sen (1985) and Deaton (2018) emphasizing 
in different ways a broadening of the focus for assessing well-being-specifically, look-
ing beyond per capita income as a measure-there is a growing consensus that percep-
tions of well-being matter a great deal. Although our analysis of change in SWB is nar-
rowly focused on perceived change in economic well-being, its comparison with changes 
in OBW yields important insights into the commonalities and divergences between them. 
For example, the lack of consonance between the socio-economic hierarchy and change in 
SWB is revealing. While Brahmins are at the top of this hierarchy, they fare worse than the 
lower rungs comprising SCs and STs in this measure of well-being. Despite their greater 
vulnerability to poverty and other deprivations, they are more likely to move up the ranks 
of ∆SWB. To borrow Sen’s powerful terminology, this is compatible with these deprived 
groups’ better functioning (e.g., local knowledge and better bonding). As Deaton empha-
sized, in a similar vein, measures such as SWB may enable individuals to live better lives 
while policymakers design and implement appropriate policies.11

11 There are a few limitations in our study. First, our analysis focuses on the changes in SWB and OWB 
in economic aspects in India. An analysis is required on SWB and OWB in non-economic aspects (e.g. 
health) in the Indian context. Second, given the methodologies we have adopted, our results only show the 
correlation between the covariates and changes in SWB or OWB. Future studies should examine the causal 
relationship between socioeconomic factors and SWB or OWB in India or developing countries. This may 
be feasible when the third wave of IHDS panel becomes available.
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A broader perspective in the current Indian policy context is delineated below in 
line with our main econometric results. As income and its growth are closely related to 
improvement in SWB, a fiscal stimulus that generates income through the strengthening 
of infrastructure—roads, transportation, power generation, irrigation, schools, and hospi-
tals—is a priority.

To illustrate challenges for public policies within specific areas, a few examples suf-
fice. Positive externalities of building roads in rural areas—especially those that do not 
get washed away during the monsoon—are likely to be greater than building highways and 
strengthening inter-city connectivity. Limited allocations to solar energy development and 
continued heavy reliance on thermal energy are lop-sided given high levels of pollution and 
rising incidence of respiratory ailments and certain types of cancer such as breast, liver, 
and pancreatic, and high risk of mortality. A substantial increase in public investment in 
schooling is imperative but greater attention must be given to upgrading its quality. Ram-
pant absenteeism of teachers, their lack of training, shortage of textbooks, and absence of 
toilets for female students, to which pointed attention was drawn by Sen and Dreze (1995), 
are still as relevant and cry out for reform.

Behavioural changes are no less important and also no less challenging. For example, 
inadequate physical activity and unbalanced high-calorie diets promote weight gain. Obe-
sity is a risk factor for cardiovascular and diabetes and can aggravate symptoms of CVD 
such as emphysema and bronchitis (Academy of Medical Sciences, 2018).

Information through mass media adds to awareness of healthy living, entitlements, 
social safety nets, and discriminatory behaviour. While the links between improvement in 
well-being and mass media vary between men and women, it is plausible that some infor-
mation content is more offensive to women. That self-censorship by the media has been 
shrouded in corruption is common knowledge while government regulation is oversen-
sitive to any criticism and frequently authoritarian. It is thus a challenge that defies any 
resolution.

The socio-economic hierarchy inherent in the caste system is not reflected in the change 
in SWB. Indeed, relative to OBCs, upper castes do not display significantly higher changes 
in SWB while among SCs on the lower rung change in well-being is significantly higher. 
Despite affirmative action, caste inequities and discrimination against lower castes have 
persisted. While a case could be made for lower castes catching up with upper castes 
through more equitable opportunities of schooling, employment and personal advance-
ment, it is arguable that upper castes might resent it unless their attitudes towards lower 
castes change drastically. The fact that Muslims and Others, relative to Hindus, are associ-
ated with higher levels of improvement in SWB is not surprising as Hinduism is ‘more 
a way of life than religion’. It lacks a code of beliefs and religious practices are flexible. 
Moreover, the caste system—an integral part of Hinduism–is iniquitous and exclusionary. 
Religious harmony is vital for improvements in SWB.

Our analysis suggests that the high disparity between personal incomes within a vil-
lage or a small town is linked to the gap between aspiration and achievement and thus 
breeds resentment and frustration, and a negative association with subjective well-
being. Expansion of more remunerative employment opportunities may narrow this 
gap and enhance well-being. Reduction of disparity in affluence between states through 
larger allocations of revenues through the Finance Commission without compromising 
their incentive to raise more revenue is an option.

In brief, there are many policy challenges that are daunting and some that seem 
unresolvable.
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Appendix

See Tables 4, 5 and 6.

Table 4  Robust OLS—the growth rate of real household consumption per capita in 2005–12

Variables Coefficient Robust Std. Err

Individual and household characteristics (2005)and the location of households
Gender
 Female  − 0.0280 (0.0646)

Marital status
 Unmarried 0.161 (0.108)
 Widowed/Divorced  − 0.0137 (0.0640)
 Age 0.0494*** (0.00739)
 Age*Age  − 0.000490*** (7.82e − 05)

Household size
 1  − 0.170 (0.104)

 > 5 0.155*** (0.0383)
Sector
 Urban 0.102*** (0.0298)

Education
 1–4  − 0.0862** (0.0418)
 5–8 0.0878** (0.0406)
 9–10 0.156*** (0.0544)

 > 10 0.334*** (0.0454)
Religion
 Muslim  − 0.426*** (0.0941)
 Others 0.0280 (0.0504)

Caste
 Brahmin 0.0409 (0.0510)
 High caste 0.0638 (0.0563)
 Dalit  − 0.177*** (0.0493)
 Adivasi  − 0.138*** (0.0468)
 Others 0.230** (0.0921)

Household remittance
 Yes 0.134 (0.127)

Employment (2005)
Any work
 < 240 h  − 0.0114 (0.0536)
Number of working adults (20–50) males in HH
 0 0.139*** (0.0393)

 >  = 2  − 0.335*** (0.0388)
Number of working adults (20–50) females in HH
 1 0.00944 (0.0331)

 >  = 2  − 0.248*** (0.0678)
Health and disability (2005)
NCD
 Yes 0.0100 (0.0399)

Disability
 Yes  − 0.0414 (0.0623)
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Robust Standard errors in parentheses

Table 4  (continued)

Variables Coefficient Robust Std. Err

Media access (2005)
 Radio regular Men

Regularly  − 0.0360 (0.0827)
Radio regular women
 Regularly 0.0174 (0.0878)

Newspaper regular men
 Regularly 0.0904 (0.0748)

Newspaper regular women
 Regularly 0.0819 (0.0761)

TV regular men
 Regularly  − 0.0401 (0.0389)

TV regular women
 Regularly 0.0403 (0.0402)

Other variables (2005)
Social networks
 1  − 0.0320 (0.0497)
 2  − 0.0441 (0.0357)

 > 2 0.0655 (0.0502)
Theft
 Yes  − 0.174*** (0.0382)

Conflict in village
 Yes  − 0.132*** (0.0320)

Initial economic conditions (2005)
 Monthly per capita expenditure (’00)  − 0.0711*** (0.00586)
 Square of monthly per capita expenditure (’00) 0.000344*** (7.62e − 05)
 Household per capita expenditure as fraction of highest in PSU  − 0.522*** (0.0668)
 Ratio of share top 1% to bottom 50%  − 0.0881 (0.127)
 Net state domestic product (in ‘000) 0.0246*** (0.00484)
 Net state domestic product (in ‘000) square  − 0.000247*** (7.34e − 05)
 Constant  − 0.126 (0.169)
 Observations 27,945
 R-squared 0.053



636 V. S. Kulkarni et al.

1 3

Ta
bl

e 
5 

 M
ar

gi
na

l e
ffe

ct
s/

as
so

ci
at

io
ns

 o
f c

ov
ar

ia
te

s 
w

ith
 c

om
po

ne
nt

s 
of

 s
ub

je
ct

iv
e 

an
d 

ob
je

ct
iv

e 
w

el
l-b

ei
ng

 (a
n 

al
te

rn
at

iv
e 

es
tim

at
e 

of
 m

ar
gi

na
l e

ffe
ct

s 
ba

se
d 

on
 th

e 
av

er
ag

e 
m

ar
gi

na
l e

ffe
ct

s f
or

 a
ll 

th
e 

ob
se

rv
at

io
ns

)
Va

ria
bl

es
∆

SW
B

∆
O

W
B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

In
di

vi
du

al
 a

nd
 h

ou
se

ho
ld

 c
ha

ra
ct

er
is

tic
s a

nd
 th

e 
lo

ca
tio

n 
of

 h
ou

se
ho

ld
s (

20
05

)
G

en
de

r
  F

em
al

e2
 −

 0.
01

46
*1

 −
 0.

01
95

1
0.

03
41

*1
0.

04
87

0.
00

95
3

0.
01

82
 −

 0.
02

78
 −

 0.
03

74
(0

.0
07

05
)

(0
.0

10
20

)
(0

.0
16

70
)

(0
.0

05
78

)
(0

.0
10

40
)

(0
.0

15
90

)
M

ar
ita

l s
ta

tu
s

 U
nm

ar
rie

d
0.

01
04

0.
01

17
 −

 0.
02

21
 −

 0.
03

25
 −

 0.
00

85
4

 −
 0.

01
88

0.
02

73
0.

03
58

(0
.0

14
00

)
(0

.0
14

10
)

(0
.0

27
90

)
(0

.0
08

22
)

(0
.0

20
00

)
(0

.0
28

10
)

 W
id

ow
ed

/D
iv

or
ce

d
0.

00
49

4
0.

00
58

1
 −

 0.
01

07
 −

 0.
01

55
9

 −
 0.

00
93

5*
*

 −
 0.

02
07

**
0.

03
00

**
0.

03
93

(0
.0

06
78

)
(0

.0
07

66
)

(0
.0

14
40

)
(0

.0
04

35
)

(0
.0

10
30

)
(0

.0
14

40
)

  A
ge

3
 −

 0.
00

16
5*

*1
 −

 0.
00

20
0*

*
0.

00
36

5*
*

0.
00

53
 −

 0.
00

44
6*

*
 −

 0.
00

92
1*

*
0.

01
37

**
0.

01
81

9
(0

.0
00

61
)

(0
.0

00
73

)
(0

.0
01

34
)

(0
.0

00
43

)
(0

.0
00

88
)

(0
.0

01
30

)
 A

ge
*A

ge
1.

74
e −

 05
**

2.
11

e −
 05

**
−

 3.
84

e −
 05

**
−

 0.
00

00
56

4.
51

e −
 05

**
9.

31
e −

 05
**

−
 0.

00
01

38
**

−
 0.

00
01

82
9

(0
.0

00
01

)
(0

.0
00

01
)

(0
.0

00
01

)
(0

.0
00

00
)

(0
.0

00
01

)
(0

.0
00

01
)

 H
ou

se
ho

ld
 si

ze
1

0.
03

97
*

0.
03

21
**

 −
 0.

07
19

*
 −

 0.
11

17
0.

02
48

0.
03

87
*

−
 0.

06
35

*
 −

 0.
08

83
(0

.0
19

00
)

(0
.0

12
30

)
(0

.0
28

90
)

(0
.0

13
50

)
(0

.0
16

80
)

(0
.0

29
40

)
 >

 5
 −

 0.
01

34
**

 −
 0.

01
68

**
0.

03
02

**
0.

04
36

 −
 0.

00
90

5*
*

 −
 0.

01
93

**
0.

02
83

**
0.

03
73

(0
.0

02
98

)
(0

.0
04

10
)

(0
.0

05
94

)
(0

.0
02

09
)

(0
.0

04
31

)
(0

.0
05

79
)

Se
ct

or
 U

rb
an

 −
 0.

01
42

**
 −

 0.
01

83
**

0.
03

26
**

0.
04

69
 −

 0.
01

81
**

 −
 0.

04
00

**
0.

05
81

**
0.

07
62

(0
.0

03
33

)
(0

.0
04

71
)

(0
.0

06
89

)
(0

.0
04

79
)

(0
.0

06
50

)
(0

.0
06

44
)

Ed
uc

at
io

n
 1

–4
 −

 0.
01

55
**

 −
 0.

01
52

**
0.

03
07

**
0.

04
62

0.
01

23
**

0.
01

81
**

 −
 0.

03
04

**
 −

 0.
04

27
(0

.0
04

47
)

(0
.0

05
28

)
(0

.0
08

67
)

(0
.0

03
66

)
(0

.0
05

13
)

(0
.0

08
04

)



637Changes in Subjective Well-Being in India  

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

∆
SW

B
∆

O
W

B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

 5
–8

 −
 0.

02
88

**
 −

 0.
03

20
**

0.
06

08
**

0.
08

96
−

 0.
01

46
**

−
 0.

02
75

**
0.

04
20

**
0.

05
65

(0
.0

04
48

)
(0

.0
06

77
)

(0
.0

07
55

)
(0

.0
02

76
)

(0
.0

05
46

)
(0

.0
07

04
)

 9
–1

0
 −

 0.
04

40
**

 −
 0.

05
64

**
0.

10
0*

*
0.

14
36

 −
 0.

02
11

**
 −

 0.
04

25
**

0.
06

36
**

0.
08

47
(0

.0
06

14
)

(0
.0

09
77

)
(0

.0
09

29
)

(0
.0

03
47

)
(0

.0
06

96
)

(0
.0

08
41

)
  >

 10
 −

 0.
04

39
**

 −
 0.

05
63

**
0.

10
0*

*
0.

14
37

 −
 0.

04
47

**
 −

 0.
11

6*
*

0.
16

0*
*

0.
20

4
(0

.0
06

49
)

(0
.0

10
60

)
(0

.0
11

10
)

(0
.0

05
84

)
(0

.0
10

50
)

(0
.0

10
20

)
Re

lig
io

n
 M

us
lim

 −
 0.

01
62

 −
 0.

02
11

0.
03

73
0.

05
35

0.
03

80
**

0.
05

96
**

 −
 0.

09
76

**
 −

 0.
13

56
(0

.0
09

40
)

(0
.0

13
70

)
(0

.0
22

60
)

(0
.0

10
20

)
(0

.0
12

60
)

(0
.0

19
80

)
 O

th
er

s
 −

 0.
03

35
**

 −
 0.

05
10

**
0.

08
45

**
0.

11
8

 −
 0.

00
24

1
 −

 0.
00

53
9

0.
00

78
0.

01
02

1
(0

.0
06

69
)

(0
.0

10
90

)
(0

.0
14

60
)

(0
.0

04
19

)
(0

.0
09

51
)

(0
.0

13
70

)
C

as
te

 B
ra

hm
in

0.
00

36
0.

00
48

2
 −

 0.
00

84
2

 −
 0.

01
20

2
 −

 0.
00

63
8

 −
 0.

01
39

0.
02

03
0.

02
67

(0
.0

05
56

)
(0

.0
07

22
)

(0
.0

12
70

)
(0

.0
03

78
)

(0
.0

08
67

)
(0

.0
12

30
)

 H
ig

h 
ca

ste
0.

00
46

7
0.

00
62

 −
 0.

01
09

 −
 0.

01
56

 −
 0.

00
71

4*
*

 −
 0.

01
57

**
0.

02
29

**
0.

03
01

(0
.0

03
54

)
(0

.0
04

60
)

(0
.0

08
03

)
(0

.0
02

53
)

(0
.0

05
55

)
(0

.0
07

79
)

 D
al

it
0.

02
05

**
0.

02
39

**
 −

 0.
04

43
**

 −
 0.

06
47

0.
01

82
**

0.
03

18
**

 −
 0.

05
00

**
 −

 0.
06

82
(0

.0
04

25
)

(0
.0

04
85

)
(0

.0
06

90
)

(0
.0

03
43

)
(0

.0
05

07
)

(0
.0

06
63

)
 A

di
va

si
 −

 0.
01

08
*

 −
 0.

01
64

*
0.

02
73

*
0.

03
82

0.
01

06
**

0.
01

99
**

 −
 0.

03
05

**
(0

.0
04

31
)

(0
.0

06
93

)
(0

.0
10

80
)

(0
.0

03
90

)
(0

.0
06

64
)

(0
.0

10
10

)
 O

th
er

s
0.

02
64

*
0.

02
94

**
 −

 0.
05

58
**

 −
 0.

08
22

 −
 0.

01
96

**
 −

 0.
04

89
**

0.
06

84
**

 −
 0.

04
11

(0
.0

11
10

)
(0

.0
11

20
)

(0
.0

20
90

)
(0

.0
06

01
)

(0
.0

15
60

)
(0

.0
20

80
)



638 V. S. Kulkarni et al.

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

∆
SW

B
∆

O
W

B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

H
ou

se
ho

ld
 re

m
itt

an
ce

 Y
es

 −
 0.

01
98

**
 −

 0.
02

77
**

0.
04

75
**

0.
06

73
0.

00
76

8*
0.

01
49

*
 −

 0.
02

26
*

 −
 0.

03
03

(0
.0

04
74

)
(0

.0
07

58
)

(0
.0

10
90

)
(0

.0
03

72
)

(0
.0

06
63

)
(0

.0
10

10
)

Em
pl

oy
m

en
t (

20
05

)
 A

ny
 w

or
k

  <
 24

0 
h

-0
.0

08
73

*
-0

.0
11

2*
0.

01
99

*
0.

02
86

-0
.0

06
56

*
-0

.0
14

2*
0.

02
08

*
0.

02
74

(0
.0

03
99

)
(0

.0
05

67
)

(0
.0

09
33

)
(0

.0
02

81
)

(0
.0

06
48

)
(0

.0
09

07
)

N
um

be
r o

f w
or

ki
ng

 a
du

lts
 (2

0–
50

) m
al

es
 in

 H
H

 0
0.

02
86

**
0.

03
05

**
 −

 0.
05

91
**

 −
 0.

08
77

 −
 0.

01
14

**
 −

 0.
02

62
**

0.
03

76
**

0.
04

9
(0

.0
04

67
)

(0
.0

06
34

)
(0

.0
07

42
)

(0
.0

02
62

)
(0

.0
05

27
)

(0
.0

07
12

)
  >

  =
 2

 −
 0.

01
44

**
 −

 0.
02

19
**

0.
03

63
**

0.
05

07
0.

04
15

**
0.

05
95

**
 −

 0.
10

1*
*

 −
 0.

14
25

(0
.0

04
53

)
(0

.0
06

83
)

(0
.0

10
50

)
(0

.0
06

10
)

(0
.0

09
55

)
(0

.0
09

85
)

N
um

be
r o

f w
or

ki
ng

 a
du

lts
 (2

0–
50

) f
em

al
es

 in
 H

H
 1

 −
 0.

00
25

7
 −

 0.
00

31
1

0.
00

56
8

0.
00

82
5

 −
 0.

00
09

52
 −

 0.
00

2
0.

00
29

5
0.

00
39

(0
.0

02
61

)
(0

.0
03

19
)

(0
.0

05
76

)
(0

.0
01

81
)

(0
.0

03
81

)
(0

.0
05

62
)

  >
  =

 2
 −

 0.
01

08
 −

 0.
01

39
0.

02
47

0.
03

55
0.

02
92

**
0.

04
67

**
 −

 0.
07

59
**

 −
 0.

10
51

(0
.0

07
17

)
(0

.0
09

94
)

(0
.0

16
80

)
(0

.0
07

40
)

(0
.0

10
10

)
(0

.0
15

20
)

H
ea

lth
 &

 D
is

ab
ili

ty
 (2

00
5)

N
C

D
 Y

es
0.

01
22

**
0.

01
36

**
 −

 0.
02

59
**

 −
 0.

03
82

 −
 0.

00
66

5*
 −

 0.
01

45
*

0.
02

11
*

0.
02

77
(0

.0
04

67
)

(0
.0

05
13

)
(0

.0
09

15
)

(0
.0

02
91

)
(0

.0
06

41
)

(0
.0

09
11

)



639Changes in Subjective Well-Being in India  

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

∆
SW

B
∆

O
W

B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

D
is

ab
ili

ty

 Y
es

0.
02

51
**

0.
02

52
**

 −
 0.

05
03

**
 −

 0.
07

54
0.

00
84

9
0.

01
63

 −
 0.

02
48

 −
 0.

03
33

(0
.0

08
35

)
(0

.0
07

77
)

(0
.0

14
40

)
(0

.0
05

27
)

(0
.0

09
33

)
(0

.0
14

40
)

 M
ed

ia
 a

cc
es

s
R

ad
io

 re
gu

la
r m

en
 R

eg
ul

ar
ly

 −
 0.

02
76

**
 −

 0.
03

98
**

0.
06

74
**

0.
09

5
0.

00
29

4
0.

00
59

4
 −

 0.
00

88
8

 −
 0.

01
18

2
(0

.0
05

58
)

(0
.0

09
21

)
(0

.0
12

40
)

 −
 0.

00
38

5
 −

 0.
00

75
7

 −
 0.

01
14

R
ad

io
 re

gu
la

r w
om

en
 R

eg
ul

ar
ly

0.
01

71
**

0.
01

85
**

 −
 0.

03
56

**
 −

 0.
05

27
 −

 0.
00

19
3

 −
 0.

00
40

5
0.

00
59

8
0.

00
79

1
(0

.0
06

56
)

(0
.0

06
80

)
(0

.0
12

40
)

(0
.0

03
94

)
(0

.0
08

33
)

(0
.0

12
30

)
N

ew
sp

ap
er

 re
gu

la
r m

en
 R

eg
ul

ar
ly

−
 0.

01
76

**
 −

 0.
02

39
**

0.
04

16
**

0.
05

93
−

 0.
00

60
7*

 −
 0.

01
30

*
0.

01
91

*
0.

02
52

(0
.0

04
44

)
(0

.0
06

40
)

(0
.0

09
53

)
(0

.0
02

90
)

(0
.0

06
22

)
(0

.0
08

94
)

N
ew

sp
ap

er
 re

gu
la

r w
om

en
 R

eg
ul

ar
ly

−
 0.

01
44

**
−

 0.
01

95
**

0.
03

39
**

0.
04

83
−

 0.
02

55
**

 −
 0.

06
46

**
0.

09
01

**
0.

11
56

(0
.0

05
06

)
(0

.0
07

31
)

(0
.0

11
60

)
(0

.0
04

28
)

(0
.0

09
10

)
(0

.0
11

00
)

 T
V

 re
gu

la
r m

en
 R

eg
ul

ar
ly

0.
00

30
3

0.
00

36
3

 −
 0.

00
66

6
 −

 0.
00

96
9

0.
00

09
6

0.
00

19
8

 −
 0.

00
29

4
 −

 0.
00

39
(0

.0
04

44
)

(0
.0

05
27

)
(0

.0
09

67
)

(0
.0

03
08

)
(0

.0
06

31
)

(0
.0

09
38

)
TV

 re
gu

la
r w

om
en

 R
eg

ul
ar

ly
 −

 0.
01

69
**

 −
 0.

02
14

**
0.

03
83

**
0.

05
52

−
 0.

00
81

5*
 −

 0.
01

71
**

0.
02

52
**

0.
03

33
(0

.0
04

71
)

(0
.0

06
22

)
(0

.0
09

77
)

(0
.0

03
17

)
(0

.0
06

47
)

(0
.0

09
33

)



640 V. S. Kulkarni et al.

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

∆
SW

B
∆

O
W

B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

O
th

er
 v

ar
ia

bl
es

 (2
00

5)

 S
oc

ia
l n

et
w

or
ks

 1
 −

 0.
00

31
2

 −
 0.

00
39

5
0.

00
70

7
0.

01
01

9
0.

00
40

0
0.

00
81

1
 −

 0.
01

21
 −

 0.
01

60
9

(0
.0

03
00

)
(0

.0
03

86
)

(0
.0

06
80

)
(0

.0
02

25
)

(0
.0

04
39

)
(0

.0
06

53
)

 2
0.

01
54

**
0.

01
67

**
 −

 0.
03

21
**

 −
 0.

04
75

0.
00

25
3

0.
00

51
9

 −
 0.

00
77

2
 −

 0.
01

02
5

(0
.0

04
53

)
(0

.0
04

97
)

(0
.0

08
41

)
(0

.0
02

75
)

(0
.0

05
55

)
(0

.0
08

27
)

  >
 2

 −
 0.

00
02

82
 −

 0.
00

03
49

0.
00

06
31

0.
00

09
13

 −
 0.

00
07

9
 −

 0.
00

16
7

0.
00

24
6

0.
00

32
5

(0
.0

04
62

)
(0

.0
05

72
)

(0
.0

10
30

)
(0

.0
03

22
)

(0
.0

06
85

)
(0

.0
10

10
)

Th
ef

t
 Y

es
0.

00
84

1
0.

00
95

9
 −

 0.
01

8
 −

 0.
02

64
1

0.
01

71
**

0.
03

06
**

 −
 0.

04
77

**
 −

 0.
06

48
(0

.0
05

83
)

(0
.0

06
25

)
(0

.0
11

80
)

(0
.0

04
89

)
(0

.0
07

46
)

(0
.0

11
30

)
C

on
fli

ct
 in

 v
ill

ag
e

 Y
es

 −
 0.

00
51

9*
 −

 0.
00

63
1*

0.
01

15
*

0.
01

66
9

0.
00

93
9*

*
0.

01
93

**
 −

 0.
02

87
**

 −
 0.

03
81

(0
.0

02
37

)
(0

.0
03

07
)

(0
.0

05
24

)
(0

.0
02

09
)

(0
.0

03
65

)
(0

.0
05

03
)

In
iti

al
 e

co
no

m
ic

 c
on

di
tio

ns
 (2

00
5)

 M
on

th
ly

 P
er

 c
ap

ita
 

ex
pe

nd
itu

re
 −

 0.
00

13
6*

*
 −

 0.
00

15
9*

*
0.

00
29

5*
*

0.
00

43
1

0.
01

08
**

0.
02

35
**

 −
 0.

03
43

**
 −

 0.
04

51
(0

.0
00

25
)

(0
.0

00
29

)
(0

.0
00

54
)

(0
.0

00
22

)
(0

.0
00

47
)

(0
.0

00
57

)
 H

ou
se

ho
ld

 p
er

 c
ap

ita
 

ex
pe

nd
itu

re
 a

s f
ra

ct
io

n 
of

 h
ig

he
st 

in
 P

SU

 −
 0.

02
14

**
 −

 0.
02

60
**

0.
04

74
**

0.
06

88
0.

05
45

**
0.

11
3*

*
 −

 0.
16

7*
*

 −
 0.

22
1

(0
.0

05
09

)
(0

.0
06

17
)

(0
.0

11
30

)
(0

.0
03

69
)

(0
.0

07
27

)
(0

.0
10

80
)

 R
at

io
 o

f s
ha

re
 to

p 
1%

 to
 

bo
tto

m
 5

0%
 −

 0.
08

36
 −

 0.
10

1
0.

18
5

0.
26

9
0.

01
56

0.
03

23
 −

 0.
04

79
 −

 0.
06

35
(0

.0
10

30
)

(0
.0

12
40

)
(0

.0
22

60
)

(0
.0

07
11

)
(0

.0
14

70
)

(0
.0

21
80

)



641Changes in Subjective Well-Being in India  

1 3

Ta
bl

e 
5 

 (c
on

tin
ue

d)

Va
ria

bl
es

∆
SW

B
∆

O
W

B

dy
/d

x 
(S

td
. E

rr
or

)
W

or
se

-o
ff

dy
/d

x 
(S

td
. E

rr
or

)
Ju

st 
th

e 
Sa

m
e

dy
/d

x 
(S

td
. E

rr
or

)
B

et
te

r-o
ff

M
E 

4

C
on

ve
rte

d
dy

/d
x 

(S
td

. E
rr

or
)

W
or

se
-o

ff
dy

/d
x 

(S
td

. E
rr

or
)

Ju
st 

th
e 

Sa
m

e
dy

/d
x 

(S
td

. E
rr

or
)

B
et

te
r-o

ff
M

E 
4

C
on

ve
rte

d

 N
et

 st
at

e 
do

m
es

tic
 P

ro
d-

uc
t (

in
 ‘0

00
)

 −
 0.

00
11

9
 −

 0.
00

12
8

0.
00

24
7

0.
00

36
6

 −
 0.

00
14

5
 −

 0.
00

29
0

0.
00

43
5

0.
00

58

(0
.0

00
16

)
(0

.0
00

17
)

(0
.0

00
32

)
(0

.0
00

11
)

(0
.0

00
21

)
(0

.0
00

32
)

1.
 S

ta
nd

ar
d 

er
ro

rs
 in

 p
ar

en
th

es
es

. *
* 

p <
 0.

01
, *

 p
 <

 0.
05

2.
 T

he
 re

su
lts

 w
he

re
 th

e 
co

effi
ci

en
t e

sti
m

at
es

 a
re

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t f

or
 ∆

SW
B

 a
nd

 ∆
O

W
B

 w
ith

 a
n 

op
po

si
te

 s
ig

n,
 o

r o
nl

y 
si

gn
ifi

ca
nt

 fo
r ∆

SW
B

 a
re

 h
ig

hl
ig

ht
ed

 in
 b

ol
d.

 
Si

gn
ifi

ca
nc

e 
ju

dg
ed

 b
y 

a 
su

bs
et

 o
f t

hr
ee

 m
ar

gi
na

l e
ffe

ct
s a

t 1
0%

 le
ve

l;
3.

 T
he

 re
su

lts
 w

he
re

 th
e 

co
effi

ci
en

t e
sti

m
at

es
 a

re
 st

at
ist

ic
al

ly
 s

ig
ni

fic
an

t f
or

 ∆
SW

B
 a

nd
 ∆

O
W

B
 w

ith
 a

 s
am

e 
si

gn
 a

re
 h

ig
hl

ig
ht

ed
 in

 It
al

ic
s. 

Si
gn

ifi
ca

nc
e 

ju
dg

ed
 b

y 
a 

su
bs

et
 o

f 
th

re
e 

m
ar

gi
na

l e
ffe

ct
s a

t 1
0%

 le
ve

l;
4.

 A
ve

ra
ge

 M
E 

(m
ar

gi
na

l e
ffe

ct
s)

 s
ho

w
 th

e 
ad

di
tio

na
l p

ro
ba

bi
lit

y 
th

at
 a

 h
ou

se
ho

ld
 s

hi
fts

 to
 th

e 
ca

te
go

ry
 (

0,
1,

2)
 o

ne
 a

bo
ve

 a
nd

 th
is

 is
 e

qu
iv

al
en

t t
o 

th
e 

O
LS

 e
sti

m
at

e 
in

 
Ta

bl
e 

2.
 T

hi
s i

s e
qu

al
 to

 ‘0
*M

E 
fo

r “
0”

 +
 1*

M
E 

fo
r “

1”
 +

 2*
M

E 
fo

r “
2”

’



642 V. S. Kulkarni et al.

1 3

Acknowledgements We are indebted to RB for his invaluable contribution to the econometric analysis, and 
to AJO, ASD, SS, ASV, NC and RA for constructive suggestions. Above all, we are grateful to JB for his 
guidance and valuable suggestions. We appreciate valuable advice on the interpretations of IHDS by SD 
who led IHDS. The views are personal and not necessarily of the institutions to which we are affiliated.

Funding This study is not based on any funding or research grants.

Data Availability The authors confirm that the data which are necessary to reproduce the statistical and 
econometric results will be available.

Code Availability The authors confirm that the State codes necessary for replicating the results will be made 
available.

Declarations 

Conflict of interest The authors do not have any conflict of interests or competing interests, including appro-
priate disclosures, associated with this submission.

Consent to Participate This is not relevant as the study is based on a large anonymised secondary household 
dataset (IHDS data). Use of the data for publications has been agreed when the authors obtained the data.

Table 6  Multiple regression analysis of subjective and objective well-being with main exogenous variables

Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.;

Variables ∆SWB ∆OWB

Coefficient Robust Std. Err Coefficient Robust Std. Err

Gender
Female  − 0.00596 (0.0175)  − 0.0269 (0.0170)
Age 0.00826*** (0.00240) 0.0109*** (0.00284)
Age*Age  − 8.90e − 05*** (2.46e − 05)  − 0.000127*** (3.00e − 05)
Education
1–4 0.0770*** (0.0181)  − 0.0432** (0.0169)
5–8 0.131*** (0.0139) 0.00722 (0.0135)
9–10 0.228*** (0.0159)  − 0.0173 (0.0148)
 > 10 0.274*** (0.0168)  − 0.0547*** (0.0164)
Religion
Muslim 0.0401 (0.0373)  − 0.0376 (0.0363)
Others 0.145*** (0.0253)  − 0.00236 (0.0250)
Caste
Brahmin 0.00719 (0.0223)  − 0.0532** (0.0241)
High Caste 0.0266* (0.0149)  − 0.0234 (0.0149)
Dalit  − 0.0779*** (0.0151)  − 0.0289** (0.0140)
Adivasi 0.00445 (0.0204) 0.0303 (0.0204)
Others  − 0.0549 (0.0359) 0.00941 (0.0354)
Constant 1.004 (0.0569) 1.127 (0.0665)
Observations 29.543 29.543
R-squared 0.036 0.005



643Changes in Subjective Well-Being in India  

1 3

Consent for Publication This is not relevant as the study is based on a large anonymised secondary household 
dataset (IHDS data). Use of the data for publications has been agreed when the authors obtained the data.

Ethical Approval As this paper is based on the fully-anonymised secondary household dataset (India Human 
Development Survey (IHDS) Data), no ethical issues will arise or no ethical approval is necessary as the ethi-
cal issues were carefully addressed by the IHDS team (https:// ihds. umd. edu/).

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Academy of Medical Sciences. (2018). Multi-morbidity: A priority for global health research. Retrieved 
from https:// acmed sci. ac. uk/ policy/ policy- proje cts/ multi morbi dity.

Angrist, J. D., & Pischke, J. S. (2008). Mostly harmless econometrics: An Empiricist’s companion. Prince-
ton University Press.

Blanchflower, D. G., & Oswald, A. J. (2004). Well-being over time in Britain and the USA. Journal of Pub-
lic Economics, 88(7–8), 1359–1386.

Bradley, B. (2014). Objective theories of well-being. In B. Eggleston & D. E. Miller (Eds.), The Cambridge 
companion to utilitarianism. Cambridge University Press.

Cantril, H. (1965). The pattern of human concerns. Rutgers University Press.
Chancel, L., & Piketty, T. (2019). Indian income inequality, 1922–2015: From British Raj to Billionaire 

Raj? Review of Income and Wealth, 65, S33–S62.
Clark, A. E. (2003). Unemployment as a social norm: Psychological evidence from panel data. Journal of 

Labor Economics, 21(2), 323–351.
Clark, A., Frijters, P., & Shields, M. A. (2008). A Survey of the Income Happiness Gradient. Journal of 

Economic Literature, 46(1), 95–144.
Deaton, A. (2011). Aging, religion, and health. In D. A. Wise (Ed.), Explorations in the economics of aging. 

University of Chicago Press.
Deaton, A. (2018). What do self-reports of wellbeing say about life-cycle theory and policy? Journal of 

Public Economics, 162, 18–25.
Di Tella, R., MacCulloch, R. J., & Oswald, A. J. (2001). Preferences over inflation and unemployment: Evi-

dence from surveys of happiness. American Economic Review, 91(1), 335–341.
Diener, E., Inglehart, R., & Tay, L. (2013). Theory and validity of life satisfaction scales. Social Indicators 

Research, 112(3), 497–527.
Dolan, P., Peasgood, T., & White, M. (2008). Do we really know what makes us happy? A review of the 

economic literature on the factors associated with subjective well-being. Journal of Economic Psychol-
ogy, 29(1), 94–122.

Dorn, D., Fischer, J. A., Kirchgässner, G., & Sousa-Poza, A. (2007). Is it culture or democracy? The impact 
of democracy and culture on happiness. Social Indicators Research, 82(3), 505–526.

Fahey, T., & Smyth, E. (2004). Do subjective indicators measure welfare? Evidence from 33 European soci-
eties. European Societies, 6(1), 5–27.

Ferrer-i-Carbonell, A., & Gowdy, J. M. (2007). Environmental degradation and happiness. Ecological Eco-
nomics, 60(3), 509–516.

Fontaine, X., & Yamada, K. (2014). Caste comparisons in India: Evidence from subjective well-being data. 
World Development, 64, 407–419.

Gasper, D. (2005). Subjective and objective well-being in relation to economic inputs: Puzzles and 
responses. Review of Social Economy, 63(2), 177–206.

Graham, C., & Felton, A. (2006). Inequality and happiness: Insights from Latin America. The Journal of 
Economic Inequality, 4(1), 107–122.

Greene, W. H. (2018). Econometric analysis (8th ed.). Pearson India.

https://ihds.umd.edu/
http://creativecommons.org/licenses/by/4.0/
https://acmedsci.ac.uk/policy/policy-projects/multimorbidity


644 V. S. Kulkarni et al.

1 3

Haller, M., & Hadler, M. (2006). How social relations and structures can produce happiness and unhappi-
ness: An international comparative analysis. Social Indicators Research, 75(2), 169–216.

Helliwell, J. F. (2003). How’s life? Combining individual and national variables to explain subjective well-
being. Economic Modelling, 20(2), 331–360.

Kabeer, N. (2005). Gender equality and women’s empowerment: A critical analysis of the third millennium 
development goal 1. Gender and Development, 13(1), 13–24.

Kahneman, D., & Deaton, A. (2010). High income improves evaluation of life but not emotional well-being. 
Proceedings of the National Academy of Sciences, 107(38), 16489–16493.

Kahneman, D., & Krueger, A. B. (2006). Developments in the measurement of subjective well-being. Jour-
nal of Economic Perspectives, 20(1), 3–24.

Kahneman, D., & Thaler, R. (1991). Economic analysis and the psychology of utility: Applications to com-
pensation policy. The American Economic Review, 81(2), 341–346.

Kohler, I. V., Payne, C. F., Bandawe, C., & Kohler, H. P. (2017). The demography of mental health among 
mature adults in a low-income, high-HIV-prevalence context. Demography, 54(4), 1529–1558.

Kynch, J., & Sen, A. (1983). Indian women: Well-being and survival. Cambridge Journal of Economics, 
7(3/4), 363–380.

Levin, K. A., & Currie, C. (2014). Reliability and validity of an adapted version of the Cantril Ladder for 
use with adolescent samples. Social Indicators Research, 119(2), 1047–1063.

McIntyre, E., Saliba, A., & McKenzie, K. (2020). Subjective wellbeing in the Indian general population: A 
validation study of the personal wellbeing index. Quality of Life Research, 29(4), 1073–1081.

Meier, S., & Stutzer, A. (2008). Is volunteering rewarding in itself? Economica, 75(297), 39–59.
Oswald, A. J., & Wu, S. (2010). Objective confirmation of subjective measures of human well-being: Evi-

dence from the USA. Science, 327(5965), 576–579.
Piketty, T. (2014). Capital in the twenty first century. Harvard University Press.
Ravallion, M. (2014). Poor, or just feeling poor? On using subjective data in measuring poverty. In A. E. 

Clark & C. Senik-Leygonie (Eds.), Happiness and economic growth. Oxford University Press.
Ravallion, M., Himelein, K., & Beegle, K. (2016). Can subjective questions on economic welfare be trusted? 

Economic Development and Cultural Change, 64(4), 697–726.
Sen, A. (1985). Commodities and capabilities. North Holland.
Sen, A., & Dreze, J. (1995). India: Economic development and social opportunity. Clarendon Press.
Spears, D. (2016). Caste and life satisfaction in rural North India. Economic and Political Weekly, 51(4), 23.
Western, M., & Tomaszewski, W. (2016). Subjective wellbeing, objective wellbeing and inequality in Aus-

tralia. PLoS ONE, 11(10), e0163345.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.


	Changes in Subjective Well-Being in India
	Abstract
	1 Introduction
	2 Definitions and Theoretical Backgrounds of SWB and OWB
	3 A Review of the Empirical Literature of SWB
	4 Data
	5 Models
	5.1 Multiple Linear Regression Model
	5.2 Ordered Probit

	6 Results
	6.1 Common Covariates of ∆SWB and ∆OWB
	6.1.1 Age
	6.1.2 Household Size
	6.1.3 Living in Urban Areas
	6.1.4 Schooling
	6.1.5 Macroeconomic Environment—Higher Net State Domestic Product

	6.2 Specific Covariates of ∆SWB
	6.3 Being a Female Head of Household
	6.3.1 Religion
	6.3.2 Caste
	6.3.3 Employment
	6.3.4 NCDs
	6.3.5 Mass Media
	6.3.6 Initial Consumption

	6.4 Other Covariates of ∆SWB and ∆OWB
	6.4.1 Remittances

	6.5 Other Covariates

	7 Conclusions and Policy Challenges
	Appendix
	Acknowledgements 
	References




