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INTRODUCTION

Children, along with women, constitute the most vulnerable group of the population. The

vulnerability of children is derived from the simple fact that they are not full economic and social

agents. They cannot secure resources that are necessary for their survival, growth and

development. They have no or very limited freedom in making decisions related to their own

welfare and benefit within the family and the society (White et al 2002). They depend on elders

of the family including their parents in meeting their basic development and welfare needs. They

also have to rely, up to a significant extent, upon the production of public goods and services,

particularly in education and health (Gordon et al 2003a, 2003b; Minujin et al 2005; Notten and

de Neubourg 2011; Waddington 2004; White et al 2002). These and many other dependencies

of children get manifested in poor social and economic settings. Poverty, at the early stages of

life, has enduring consequences on those who survive into the adulthood. It condemns them to

recurrent poverty spells and a life full of hardship (Grinspun 2004). Because of these concerns,

there has been an increased interest in recent years on the impact of poverty on the survival,

growth and development of children (Lister 2004). This focus is best reflected in the Millennium

Development Goals (United Nations 2000) and the Sustainable Development Goals (United

Nations 2015). Two of the eight Millennium Development Goals - universal primary education and

reduction in child mortality - are directly related to children while the goal of eradicating extreme

poverty and hunger has an indirect impact on the well-being of children. On the other hand, one

of the targets of the Sustainable Development Goal three – Ensure health life and promote well-

being for all at all ages - focuses squarely on preventing deaths in children below five years of

age, especially deaths during the neonatal period whereas the Goal 4 – Ensure inclusive and

equitable quality education and lifelong learning opportunities for all – calls for ensuring that all

children irrespective of gender, social class, residence, etc. receive complete free, equitable and

quality primary and secondary education leading to relevant and effective learning outcomes.  

Another reason behind increased attention to the well-being of children is the United Nations

Convention on the Rights of the Child which lays down principles of non-discrimination in the best

interest of the child along with common standards for various rights of children. It takes into

account different cultural, social, economic and political realities in which children live (United

Nations 1989). By ratifying the Convention in 1992, India has committed herself to protecting and

advancing children's rights; to developing and undertaking all actions and policies in the light of

the best interests of children; and to hold herself accountable for this commitment before the

international community. 

Rights of children in India have been enshrined in the fundamental rights and the directive

principles of state policy as inscribed in the Constitution of India. These rights were reaffirmed in
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the National Policy on Children, announced, for the first time, in 1974 (Government of India

1974). There has been a number of attempts to main-streaming child rights issues in the

development discourse of the country. These include Campaign against Child Labour launched

in 1992; Campaign against Child Trafficking launched in 2001 as part of the International

Campaign against Child Trafficking, Child Rights Group within the World Social Forum, etc. renewed

thinking at the government level is also reflected in the Integrated Child Protection Scheme which

aims to promote the best interests of the child, to prevent violations of child rights through

appropriate punitive measures against perpetrators of abuse and crimes against children and to

ensure rehabilitation for all children in need of care and protection (Government of India 2007). 

Despite all these provisions and commitments, protecting rights of children in India remains a

major development challenge. Although, child protection is increasingly being recognised as a

human rights concept, yet, children and their conditions are still considered to be as their father’s

property who is seen as the natural guardian of the child. Traditional structures of patriarchy and

other social groupings continue to justify extreme forms of chastisement of children (Kushwah and

Prasad 2009). In order to realise the rights of the child and tackle child poverty, robust measures

quantifying the nature and extent of child deprivation are required. These measures should focus

specifically on children rather than simply treating children as elements of the household. 

This report analyses the deprivation faced by children below five years of age in Gujarat.

Although, Gujarat ranks amongst the advanced states of India in terms of economic growth, yet,

in terms of survival, growth and development of children below five years of age, Gujarat needs

serious introspection. Latest estimates indicate that the risk of death during the first five years

of life in Gujarat is 45 deaths for every 1000 live births which is only marginally lower than the

national average of 49 deaths per 1000 live births (Government of India 2013). Among major

states of India, Gujarat ranks 8 in terms of the under-five mortality rate according to the sample

registration system. Similarly, the proportion of under-nourished children in the state continues

to be exceptionally high despite the economic growth that the state has witnessed in the recent

past. According to the rapid survey of children recently carried out by the Government of India,

Gujarat ranks 25 in terms of the proportion of children below five years of age who are not low

height for age (Government of India 2015). Similarly, the state ranks 28 in terms of the

proportion of children below five years of age who are not low weight for height. Under nutrition

is a major contributing factor in the persistence of high to very high risk of death during infancy

and during early childhood. 

The report follows the child rights framework which has been evolved in recognition of the fact

that a child is a human being which is dependent upon other human beings till the time she or

he grows and develops into a responsible yet productive member of the society. This implies that,
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as human beings, children have a certain moral status that needs to be recognised by the family

and the society. This also means that there are things that should not be done to children and

the things that should be done to children to ensure that children grow and develop as

responsible and productive assets of the family and the society. The child rights perspective is

an attempt to ensure that children are treated in the family and the society in the morally right

way.

The rights that serve the ‘best interests’ of children can be articulated in many ways and can be

categorised as positive rights and moral rights. Positive rights are recognised by law. Moral rights

are recognised by some moral theory but accepted by the society as a norm. One argument is

that possession of a right is sufficient to outweigh or discount all other moral considerations

(Nozick 1974). The counter argument is that possession of rights may not out-balance every

other moral claim because children do not have the necessary capability to exercise the rights

bestowed upon. By just possessing a set of rights, children, obviously, cannot serve their own

‘best interests’. There must be conditions in place to ensure that child rights are actually

exercised in an effective yet socially acceptable manner. These conditions are not controlled by

children.

United Nations Convention on the Rights of the Child and the National Policy on Children 2013

provide the policy and the conceptual framework to enhance the capabilities of children in India.

The realisation of child rights also requires an operational framework or the business model to

serve as the basis for planning, implementing and evaluating programmes directed towards

improving the capabilities of children. Such an operational framework can be derived following the

capabilities approach propounded by Sen and further elaborated by Nussbaum (Sen 1985;

Nussbaum and Sen 1993; Sen 2000). This operational framek has widely been applied in the

welfare economics as the new paradigm of development.

This paper is organised as follows. The next section of the paper develops the child deprivation

index which has been used to measure child deprivation in the state and in its constituent

districts. Section three describes data used in estimating the child deprivation index while section

four estimates of the child deprivation index for Gujarat and its districts and discusses inter-district

variation in child deprivation on the basis of the child deprivation index and its different domains.

The last section summarises findings of the analysis and discusses policy and programme

implications of child deprivation in the state. The paper suggests that the proportion of children

facing one or more than one forms of deprivation in Gujarat is quite substantial there are

significant variation in child deprivation and in different domains of child deprivation across the

districts. The deprivation faced by children in the state has implications for their survival, growth

and development.
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CHILD DEPRIVATION

Deprivation may be defined as circumstances or situations that are highly likely to have adverse

implications to the well-being of an individual.  Child deprivation, then, means circumstances or

situations or both that are highly likely to have adverse implications to child well-being. Mitigating

deprivation is critical as addressing survival, growth, development and protection needs of

children is essential to achieve their full potential (Minujin et al 2006). Deprivation measures

reflect the degree to which child needs are actually met (de Neubourg 2012). Since basic needs

of children are very diverse in nature, it is obvious that child deprivation is a multi-dimensional

concept. Condensing different forms of deprivation faced by children into a single index of

deprivation, however, is not straightforward and efforts in this direction have been found to be

controversial (Ravallian 2010a, 2010b) or challenging (Atkinson 2003). Although, it makes sense

to look into different dimensions of deprivation one-at-a-time, yet, resort to a composite

deprivation index is unavoidable when one looks into the breadth of deprivations faced by

children (Apablaza and Yalonetzky 2011).

Deprivation is usually measured through the ‘counting’ approach which counts the

number of dimensions or domains in which people suffer deprivation – fall below the pre-set

threshold (Atkinson 2003). In case of children, dimensions or domains of deprivation can be

identified in different contexts. One context that is most widely used is the child well-being context.

Many studies have identified distinct domains of child well-being (Brown 1997; Hauser et al 1997;

Land et al 2001; Pollard and Lee 2002; Raidy and Winjie 2002; Child Trend 2003). Other

contexts of child deprivation include child rights (Ben-Arieh 2001); child needs (Ryan and Deci

2001); child development (Mickelwright and Stewart 1999); and child outcomes (Maryland

Partnership for Children, Youth and Families 2002). Dimensions or domains of child deprivation

can also be defined following the capabilities approach first propounded by Sen (1985) and later

discussed in Nussbaum and Sen (1993) and Nussbaum (2000). Sen’s capability approach has

now been universally adopted and applied to characterise social and economic development in

the multi-dimensional context. In terms of Sen’s capability approach, domains of child deprivation

may be defined in terms of child endowments, child capacities and child opportunities. There

exists a congruence between domains identified through the Sen’s capability framework and

domains identified through the child well-being framework (Chaurasia 2010).

Dimensions or domains of child deprivation essentially reflect the theoretical construct of the

deprivation faced by children. In order to operationalise this construct, measurable variables or

indicators need to be identified. An indicator may be conceived as a measure of a condition or

status or behaviour that can be tracked over time, across people or geographical units (Child

Trends 1997).  Indicators are defined according to an objective criterion that may be simple as
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well as complex. Friedman (1997) has suggested a three-point simple criteria. Ben-Arieh et al

(2001) advocates a two-dimensional approach, the first of which is related to validity and

relevance while the second is related to policy and programme. Moore (1995; 1997; 1999) has

suggested a thirteen point criteria, many of which are similar to those suggested by Ben-Arieh

et al (2001). Indicators are usually selected on the basis of data availability but they can also be

selected through a policy perspective or on the basis of an underlying theory (Hanafin and

Brooks 2005). It is argued that all the three approaches should be combined to select indicators

of child well-being (Bauer et al 2003). 

There are two approaches of aggregating different deprivation indicators (Mickelwright 2001).

The first approach combines different domains of deprivation at the individual – child - level,

which are then summed over individuals to form an aggregate index at the macro level. A child

may be deprived in one domain of child well-being or it may be deprived in more than one

domains of child well-being. This approach permits estimating the proportion of children who are

deprived in one or two or all domains of child well-being. The severity of deprivation, in this

approach, depends upon the number of domains the child is deprived.

The second approach, on the other hand, sums across individuals – children - to estimate

prevalence of deprivation in a given dimension or domain of child well-being and then combines

the prevalence of deprivation in different dimensions or domains of child well-being to arrive at

a composite index of deprivation. This approach is very similar to the human poverty index

proposed and recommended by Anand and Sen (1997).

There are many studies that have followed the first approach to measure child deprivation

(Nyangara et al 2008; Bradshaw et al 2009; de Neubourg et al 2012; Alkaire and Roche 2012;

Foundation for Child Development 2013; Roche 2013; UNICEF 2014;). On the other hand,

Kanamori and Pullum (2013) has followed the second approach to analyse levels and trends in

child deprivation in sub-Saharan Africa. Dreze and Khera (2010) has used this approach to

construct a summary index of well-being of children in India which they have named the child well-

being index. This approach has also been used to analyse the residence and social class effects

of child deprivation in Madhya Pradesh, India (Chaurasia 2010).

A major consideration in the selection of one of the two approaches is the availability of data. The

first approach requires child-specific or micro level data to identify whether the child is deprived

or not in a specific domain of child well-being. If micro level child-specific data are not available,

then this approach cannot be used to measure and monitor child deprivation. The second

approach, on the other hand, can be used to measure and monitor child deprivation even if

macro level data related to the deprivation faced by children are available. Another advantage

of the second approach is that the extent of deprivation in different domains can be combined
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to obtain a composite index of child deprivation which encompass deprivation in all domains of

child well-bring under consideration. If the number of domains of child well-being under

consideration is large, the possible combinations of deprivation faced by individual children

become very large and difficult to interpret from policy and programme perspective. This is not

the case with the second approach which provides a composite index of child deprivation

encompassing all domains of deprivation under consideration. 

This report follows the second approach to construct a composite index that reflects the extent

of deprivation faced by children in Gujarat. This composite index, named as the child deprivation

index (CDI) is based on the deprivation faced by the children of the state in the following four

domains of child well-being:

I Material well-being domain

II Housing domain

III Health domain

IV Opportunity domain

For each domain of child well-being, deprivation is captured through indicators specific to the

domain. These indicators are combined through the application of appropriate statistical

procedures to arrive at an index of deprivation specific to the domain of child well-being. The

index of deprivation in different domains of child well-being may then be combined through the

application of appropriate statistical tools to obtain a composite index of child deprivation as has

been done in the present report.

An important issue in the application of this approach is the selection of indicators to reflect the

deprivation faced by children in a particular domain of child well-being. The selection of the

indicators may be based on either some theory or on the basis of policy relevance of the indicator

or the selection process may be data driven in the sense that the availability of the data

necessary for estimating the indicator is the primary criterion for selection. Ideally, all the three

contexts should be taken into consideration while selecting the indicator but the data driven

approach is the most commonly used one as this approach permits using the data available from

different secondary sources such as the population census or specifically designed sample

surveys. It may however be emphasised that the selection of the domains of child well-being is

essentially an arbitrary procedure. The dimensions of child deprivation are very diverse and many

of them are inter-linked so that the deprivation faced by children in one dimension also reflects

the deprivation faced by children in many other dimensions of child well-being also. There is

however no hard and fast rule to decide about the number of dimensions or domains of child well-

being to be included in any analysis of child deprivation. Similarly, the selection of the indicators

to reflect deprivation in different domains is also arbitrary at best.
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Table 1
Domains and indicators used for the construction of deprivation index for children aged 0-5 years
Domain and Indicator
Material well-being domain

Proportion of households below poverty line X1

Proportion of households having none of the specified assets1 X2

Housing domain

Proportion of houses not in good condition X3

Proportion of households defecating in the open X4

Health domain

Proportion of children not fully immunised X5

Proportion of children not breastfed within 1 hour of birth X6

Proportion of children not exclusive breastfed for first 6 months X7

Opportunity domain

Proportion of currently married women (15-49 years) illiterate X8

Proportion of girls marrying before 18 years of age X9

Proportion of women not received full ANC X10

1 Household assets that have been considered for characterising the material well-being
domain include:
1) Radio/transistor;
2) Television;
3) Computer with or without internet;
4) Phone landline or mobile;
5) Bicycle;
6) Auto two-wheeler motorcycle/scooter/moped, etc.; and
7) Auto four-wheeler car/jeep/van, etc.

The present paper uses a set of 10 indicators related to different aspects of the deprivation faced
by children. These 10 indicators have been grouped in the four domains of child well-being as
shown in table 1. The primary criterion for the selection of these 10 indicators has been the
availability of the data to permit the estimation of these indicators at the district level. It may
however be seen from the table that the indicators selected for measuring child deprivation have
both theory and policy relevance. The first two indicators (X1 and X2) used in the construction of
CDI are related to the material well-being domain of child deprivation. They are household level
indicators that reflect two dimensions of household poverty – the dimension of income poverty
and the dimensions of the household command over resources and assets. Both the dimensions
have implications for child deprivation. Similarly, the next two indicators (X3 and X4) are related
to the housing domain of child deprivation. They reflect the living conditions of children. The
deprivation in the housing domain is captured through the condition of the house and the
practice of open defecation by the household members which essentially means the non-
availability of latrine in the household or the non-use of latrine even if it is available in the
household. It is well known that children from households without access to improved sanitation
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facilities are at increased risk of contracting serious illnesses like dysentery, diarrhoea, and
typhoid fever which have impact on the health and nutritional status of children. Deprivation in
the health domain is captured through three indicators (X5, X6 and X7) which are directly related
to the survival, growth and nutritional status of children. Finally, deprivation in the opportunity
domain is captured through three indicators (X8, X9 and X10) which are related to the mother of
the child. It is well known that the mother plays a critical role in the survival, growth and
development of the child. As such, the deprivation faced by women has a strong impact on the
deprivation faced by children.

Estimates of the 10 indicators reflecting different aspects of deprivation faced by children in

Gujarat and in its constituent districts are appended to this report. It is obvious of the table given

in the appendix that the indicators vary widely across the districts. From policy and programme

perspective, it is imperative that the 10 indicators are combined into one composite index of child

deprivation.

CHILD DEPRIVATION INDEX

The following approach has been adopted to combine the 10 indicators as described in table 1

into a composite child deprivation index (CDI) that reflects the extent of deprivation faced by

children at least in the context of the four domains of child well-being covered in the present

report:

1. Since all indicators listed in table 1 range from a minimum value of 0 to the

maximum value of 1, there is no need of normalising the indicators. 

2. At the first stage of constructing the CDI, the domain specific deprivation index is

constructed for each of the four domains of child deprivation following the approach

suggested by Anand and Sen (1997). This approach calls for calculating the mean

of order 3 to measure the deprivation faced by children in that domain. More

specifically, the deprivation index in material well-being domain has been calculated

as

Similarly, the deprivation index in the housing domain has been calculated as
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The deprivation index in health domain, on the other hand, has been calculated as

Finally, deprivation index in opportunity domain is calculated as

The logic of calculating the mean of order 3 is that the relative weight given to an

indicator increases as the deviation of the value of the indicator from the mean

value of all indicators increases. Because of this property of the weight mean, the,

mean of order 3 addresses the problem of additive compensability associated with

simple mean which may be termed as the mean of order 1. There is, however, an

escapable arbitrariness in the selection of the order of the mean. When the mean

of order 3 is calculated, the relative impact of the dimension with highest

deprivation is four times the relative impact of the dimension with lowest

deprivation. With the increase in the order of the mean, the relative impact

increases very rapidly leading to extreme results. 

3. Once, the domain specific deprivation index has been calculated for all the four

domains of deprivation covered in the present analysis, The Child Deprivation Index

(CDI) has been calculated as the unweighted mean of order 3 of the four domain

specific deprivation indexes:

It is obvious that the CDI varies between 0 and 1. When CDI=0, there is no deprivation. When

CDI=1, there is total deprivation which means the higher is the CDI, the higher is the deprivation

faced by the children. Child deprivation may be termed as very low if CDI < 0.2; low if 0.2 # CDI

< 0.3; medium if 0.3 # CDI < 0.4; high if 0.4 # CDI < 0.5 and very high if CDI $ 0.5. The same

criteria may be applied to classify deprivation in specific domains. Each domain of CDI reflects

different dimension of child deprivation. This precludes the need of making judgements about the

complex inter-linkages across different domains of child deprivation and the contribution that

each domain should make to CDI. 
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DATA SOURCE

Two data sources have been used in the present analysis. The first data source is the 2011

population census while the second data source is the district level rapid household survey

(DLRHS) 2010-11 (GSIDBS 2012). DLRHS was carried out by the Gujarat Social Infrastructure

Development Board Society for the Department of Health and Family Welfare, Government of

Gujarat and covered all the 26 districts that existed at the time of the survey. The surveyed

covered a population of 514888 persons, 114675 households and 99207 currently married

women (CMW) aged 15-49 years in the 26 districts of the state. The response rate in DLRHS was

94 percent for the households and 96 percent and for the currently married women. The survey

was designed to provide district level estimates of key indicators of health and family welfare. 

Table 2
Inter-district variation in indicators used in the analysis

Indicator Minimum Median Maximum Mean Standard
deviation

Coefficient
of variation

Skewness

X1 10.5 30.3 73.9 32.9 13.686 0.416 1.178
X2 7.0 18.1 53.2 22.9 12.461 0.544 0.947
X3 22.7 33.4 57.7 34.8 7.684 0.221 1.107
X4 11.5 43.9 86.1 48.6 18.801 0.387 0.091
X5 5.7 28.0 65.1 30.0 15.430 0.515 0.634
X6 3.5 27.0 59.9 29.0 14.925 0.514 0.399
X7 16.9 54.3 89.5 51.0 19.630 0.385 -0.115
X8 10.2 30.3 53.6 29.9 10.895 0.364 0.251
X9 1.2 15.6 56.1 19.8 12.904 0.653 1.138
X10 47.8 73.6 92.7 73.2 10.635 0.145 -0.568

Source: Authors’ calculations

Estimates of the 10 indicators used for the construction of CDI are given in the appendix table

1 for Gujarat and for its 26 districts as they existed at the time of 2011 population census.

Summary measures of inter-district variation in these 10 indicators are presented in table 2. It

may be seen from the table that all the 10 indicators vary widely across the districts of the state

which suggests that child deprivation varies across the districts of the state. The inter-district

variability has been found to be the highest in the proportion of girls marrying before 18 years

of age (X9) but the lowest in the proportion of women not receiving full ANC during their last

pregnancy (X10). Inter-district variability has also been found to be quite low in the proportion of

residential houses not in good condition (X3). At the same time, the inter-district variability has

been found to be quite high in the proportion of households without the specified assets (X2);

proportion of children fully immunised (X5); and proportion of children breastfed within one hour
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of birth (X6). Another important observation of table 2 is that inter-district distribution of the 10

variables is not the same. For example, in 8 indicators, the inter-district distribution is found to

be positively skewed whereas the inter-district variation or distribution is negatively skewed in the

other 2 indicators. Moreover, it is also obvious from table 2 that the extent of skewness also

varies widely across indicators. In any case, it is obvious from table 2 that inter-district variation

in the 10 indicators used in the construction of CDI is essentially different which justifies the use

of the 10 indicators given in table 1 for constructing the CDI to reflect the deprivation faced by

the children of the state.

An important requirement for the construction of any composite index is that indicators used in

construction of the index are not collinear. This means that the simple zero order correlation

coefficient between different pair of variables is less than 0.90. Table 3 presents the simple zero

order correlation coefficients among the 10 indicators used for constructing the CDI. It may be

seen from the table that all simple zero order correlation coefficients across the 10 variables used

in the construction of the CDI are well below 0.90 which implies that the variables used in the

construction of the child deprivation index are not multi-collinear. Absence of multi-collinearity

among the variables is one of the essential requirements in the construction of the composite

index. If the variables used in the construction of the composite index are multi-collinear, then the

indicator set needs to be modified. This is however not the case here. 

Table 3
Simple zero order correlation coefficient among indicators

X1 X2 X3 X4 X5 X6 X7 X8 X9

X2 0.49

X3 0.35 0.80

X4 0.35 0.85 0.87

X5 -0.13 0.33 0.15 0.30

X6 0.46 0.34 0.32 0.23 -0.24

X7 0.26 0.05 0.25 0.19 -0.03 0.28

X8 -0.07 0.22 0.29 0.25 0.23 -0.05 0.23

X9 0.33 0.50 0.30 0.43 0.29 0.47 0.45 0.22

X10 -0.02 0.22 0.16 0.12 -0.19 0.41 0.03 -0.03 0.35

Source: Authors’ calculations

The data used in the present report date back to the year 2011. More recent information about

the status of children in Gujarat are available through the Rapid Survey of Children 2013-14

carried out by the Government of India, Ministry of Women and Child Development in association

with United Nations Children’s Fund and the National Family Health Survey 2015-16 carried out

by the Government of India, Ministry of Health and Family Welfare. The Rapid Survey of Children
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2013-14 provides data only up to the state level so that it is not possible to measure the extent

of child deprivation at the district level in the state. The data available through the 2011

population census and the DLRHS indicates that there is substantial inter-district variation in

indicators related to child well-being in the state. This variation emphasises the need of analysing

and measuring child deprivation at the district level. On the other hand, only limited district level

data are available through the National Family Health Survey 2015-16 in the form of district fact

sheet which do not cover all the four domains of child deprivation that constitute the basis for the

calculation of the CDI in this report as described above. Moreover, because of the time gap, it is

not appropriate to combine the data available through the National Family Health Survey 2015-

16 with the data available through the 2011 population census. 

CHILD DEPRIVATION IN GUJARAT

The child deprivation scenario in Gujarat is summarised in table 4. The CDI for Gujarat as whole

is estimated to be 0.415 around the year 2011 which means that the children of the state face

very high degree of deprivation in the context of their well-being. Deprivation appears to be

relatively the highest in the opportunity domain followed by the deprivation in the health domain

and the housing domain. but relatively the lowest in the material well-being domain of child well-

being (Figure 1).  Obviously, children of Gujarat do not face the same level of deprivation in

different domains of child well-being.

The high degree of deprivation faced by the children of the state appears to be one of the

reasons behind abnormally high risk of death faced by children of the state. Data available

through the 2011 population census suggest that out of every 1000 live births in the state,

around 64 fail to survive to their 18th birth day. Around 45 live births fail to survive to their first

birthday. In addition, around 11 children die between 1-4 years of life; and around 10 children

die during 5-17 years of life. On the other hand, estimates prepared by the Registrar General and

Census Commissioner of India, on the basis of the sample registration system, suggest that the

probability of death in the first five years of life in the state was around 41 under-five deaths for

every 1000 live births around the year 2015. This probability of death was only marginally below

the national average but well above the under-five mortality rate in states like Kerala, Tamil Nadu

and Maharashtra (Government of India, 2016).

Inter-district variation in the CDI is revealing as it is estimated to be the highest in district Banas

Kantha and Dahod (0.600) of the state. These are the only two districts in the state where the

CDI is estimated to be equal to or more than 0.6 which means that child deprivation in these

districts is at its extreme (Figure 2). Other districts where child deprivation appears to be extreme
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as reflected through the CDI are Narmada (0.592); The Dangs (0.546); Panch Mahals (0.528)

and Sabar Kantha (0.505). On the other hand, CDI is estimated to be the lowest in district

Bhavnagar (0.351) followed by districts Navsari (0.357); Surat (0.359); Junagadh (0.376) and

Jamnagar (0.381). There are 7 districts where child deprivation may be termed as medium as the

CDI ranges from 0.3 to 0.4 in these districts. In 13 districts of the state, child deprivation appears

to be high as the CDI ranges from 0.4 to 0.5 in these districts. Finally, there are 6 districts -

Sabar Kantha, Panch Mahals, The Dangs, Narmada, Dahod and Banas Kantha – where child

deprivation appears to be very high as the CDI in these districts is estimated to be more than 0.5.

There is however no district in the state where child deprivation as measured through the CDI may

be termed as either low or very low.

Table 4
Child deprivation index (CDI) and index of deprivation in different domains in Gujarat

Domain and Indicator
Child deprivation index (CDI) 0.415

Index of deprivation in material well-being domain 0.270

Proportion of households below poverty line 0.320

Proportion of households having none of the specified assets 0.187

Index of deprivation in housing domain 0.370

Proportion of houses not in good condition 0.327
Proportion of households defecating in the open 0.404

Index of deprivation in health domain 0.411

Proportion of children not fully immunised 0.306
Proportion of children not breastfed within 1 hour of birth 0.289

Proportion of children not exclusive breastfed for first 6 months 0.537

Index of deprivation in opportunity domain 0.528

Proportion of currently married women (15-49 years) illiterate 0.301
Proportion of girls marrying before 18 years of age 0.199

Proportion of women not received full ANC 0.741

Source: Author’s calculations

The inter-district inequality in child deprivation is well reflected in different measures of inequality

(Table 5). Table 5 suggests that the inter-district inequality deprivation in the material well-being

domain is the highest among the four domains of child well-being. On the other hand, the inter-

district inequality in the opportunity domain of deprivation is the lowest. A low level of inequality

implies that the inter-district variation in different indicators representing this domain is quite

small in the state whereas high inter-district inequality in the material well-being domain implies

that different indicators representing this domain of child well-being vary widely across the

districts of the state. 
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Figure 1
Child deprivation index (CDI) and index of deprivation in material well-being domain (IM),

housing domain (IU), Health domain (IH) and opportunity domain (IO) in Gujarat

Table 5
Inter-district inequality in CDI and in index of deprivation in different domains

of child well-being 
State/District Index of deprivation in CDI

Material well-
being domain

Housing
domain

Health
domain

Opportunity
domain

Ratio of highest to
lowest index

5.160 3.975 3.288 1.826 1.712

Coefficient of
variation

0.384 0.314 0.273 0.136 0.161

Gini index of
inequality

0.209 0.175 0.155 0.075 0.090

Source: Authors’ calculations 
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Figure 2
Inter-district variation in CDI

District CDI Rank District CDI Rank
Ahmedabad 0.393 21 Narmada 0.592 3
Amreli 0.473 8 Navsari 0.357 25
Anand 0.420 16 Panch Mahals 0.528 5
Banas Kantha 0.600 1 Patan 0.496 7
Bharuch 0.443 13 Porbandar 0.407 18
Bhavnagar 0.351 26 Rajkot 0.397 20
Dahod 0.600 2 Sabar Kantha 0.505 6
Gandhinagar 0.431 14 Surat 0.359 24
Jamnagar 0.381 22 Surendranagar 0.409 17
Junagadh 0.376 23 Tapi 0.471 9
Kachchh 0.446 12 The Dangs 0.546 4
Kheda 0.406 19 Vadodara 0.422 15
Mahesana 0.470 10 Valsad 0.461 11
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Figure 3
Inter-district variation in the index of deprivation in material well-being domain

District Index Rank District Index Rank
Ahmedabad 0.325 9 Narmada 0.629 1
Amreli 0.208 20 Navsari 0.312 11
Anand 0.318 10  Panch Mahals 0.332 7
Banas Kantha 0.310 12 Patan 0.245 17
Bharuch 0.372 6 Porbandar 0.122 26
Bhavnagar 0.193 23 Rajkot 0.210 19
Dahod 0.462 3 Sabar Kantha 0.450 4
Gandhinagar 0.174 24 Surat 0.205 21
Jamnagar 0.246 16 Surendranagar 0.204 22
Junagadh 0.161 25 Tapi 0.449 5
Kachchh 0.287 13 The Dangs 0.468 2
Kheda 0.249 15 Vadodara 0.281 14
Mahesana 0.330 8 Valsad 0.229 18
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Figure 4
Inter-district variation in the index of deprivation in housing domain

District Index Rank District Index Rank
Ahmedabad 0.224 25 Narmada 0.643 2
Amreli 0.352 19 Navsari 0.361 16
Anand 0.419 12 Panch Mahals 0.623 3
Banas Kantha 0.612 4 Patan 0.462 10
Bharuch 0.354 17 Porbandar 0.347 22
Bhavnagar 0.386 14 Rajkot 0.268 24
Dahod 0.746 1 Sabar Kantha 0.389 13
Gandhinagar 0.362 15 Surat 0.188 26
Jamnagar 0.349 21 Surendranagar 0.522 9
Junagadh 0.352 20 Tapi 0.585 5
Kachchh 0.530 7 The Dangs 0.575 6
Kheda 0.308 23 Vadodara 0.353 18
Mahesana 0.526 8 Valsad 0.430 11
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Figure 5
Inter-district variation in the index of deprivation in health domain

District Index Rank District Index Rank
Ahmedabad 0.427 13 Narmada 0.643 2
Amreli 0.591 3 Navsari 0.361 16
Anand 0.374 17 Panch Mahals 0.623 3
Banas Kantha 0.654 1 Patan 0.462 10
Bharuch 0.493 9 Porbandar 0.347 22
Bhavnagar 0.246 24 Rajkot 0.268 24
Dahod 0.567 4 Sabar Kantha 0.389 13
Gandhinagar 0.510 7 Surat 0.188 26
Jamnagar 0.438 11 Surendranagar 0.522 9
Junagadh 0.199 26 Tapi 0.585 5
Kachchh 0.371 19 The Dangs 0.575 6
Kheda 0.430 12 Vadodara 0.353 18
Mahesana 0.412 14 Valsad 0.430 11
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Figure 6
Inter-district variation in the index of deprivation in opportunity domain

District Index Rank District Index Rank
Ahmedabad 0.493 21 Narmada 0.648 2
Amreli 0.547 10 Navsari 0.375 26
Anand 0.517 17 Panch Mahals 0.526 13
Banas Kantha 0.688 1 Patan 0.610 4
Bharuch 0.509 19 Porbandar 0.602 5
Bhavnagar 0.453 22 Rajkot 0.562 7
Dahod 0.553 9 Sabar Kantha 0.521 16
Gandhinagar 0.513 18 Surat 0.521 15
Jamnagar 0.430 24 Surendranagar 0.435 23
Junagadh 0.540 12 Tapi 0.398 25
Kachchh 0.507 20 The Dangs 0.619 3
Kheda 0.523 14 Vadodara 0.561 8
Mahesana 0.547 11 Valsad 0.590 6
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Figure 7
Inter-district variation in the proportion of population below poverty line

District Index Rank District Index Rank
Ahmedabad 0.408 6 Narmada 0.739 1
Amreli 0.246 19 Navsari 0.383 7
Anand 0.369 9 Panch Mahals 0.272 15
Banas Kantha 0.334 12 Patan 0.241 20
Bharuch 0.453 5 Porbandar 0.105 26
Bhavnagar 0.230 22 Rajkot 0.263 16
Dahod 0.475 4 Sabar Kantha 0.561 2
Gandhinagar 0.186 25 Surat 0.248 17
Jamnagar 0.306 13 Surendranagar 0.233 21
Junagadh 0.187 24 Tapi 0.511 3
Kachchh 0.200 23 The Dangs 0.378 8
Kheda 0.299 14 Vadodara 0.338 10
Mahesana 0.336 11 Valsad 0.248 17
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Figure 8
Inter-district variation in the proportion of households without specified assets

District Index Rank District Index Rank
Ahmedabad 0.080 25 Narmada 0.455 2
Amreli 0.145 19 Navsari 0.165 15
Anand 0.241 10 Panch Mahals 0.376 4
Banas Kantha 0.281 8 Patan 0.248 9
Bharuch 0.217 11 Porbandar 0.135 20
Bhavnagar 0.131 21 Rajkot 0.070 26
Dahod 0.448 3 Sabar Kantha 0.184 13
Gandhinagar 0.161 18 Surat 0.126 22
Jamnagar 0.104 24 Surendranagar 0.164 10
Junagadh 0.121 23 Tapi 0.362 5
Kachchh 0.340 6 The Dangs 0.532 1
Kheda 0.162 17 Vadodara 0.178 14
Mahesana 0.324 7 Valsad 0.206 12
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Figure 9
Inter-district variation in the proportion of households not in good condition

District Index Rank District Index Rank
Ahmedabad 0.273 23 Narmada 0.442 3
Amreli 0.294 20 Navsari 0.312 18
Anand 0.385 7 Panch Mahals 0.489 2
Banas Kantha 0.402 6 Patan 0.380 8
Bharuch 0.331 14 Porbandar 0.294 20
Bhavnagar 0.312 18 Rajkot 0.258 24
Dahod 0.577 1 Sabar Kantha 0.322 16
Gandhinagar 0.331 14 Surat 0.227 26
Jamnagar 0.281 22 Surendranagar 0.347 11
Junagadh 0.313 17 Tapi 0.367 9
Kachchh 0.406 5 The Dangs 0.364 10
Kheda 0.250 25 Vadodara 0.336 13
Mahesana 0.410 4 Valsad 0.347 11
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Figure 10
Inter-district variation in the proportion of households defecating in the open 

District Index Rank District Index Rank
Ahmedabad 0.133 25 Narmada 0.764 2
Amreli 0.396 17 Navsari 0.400 15
Anand 0.447 12 Panch Mahals 0.716 4
Banas Kantha 0.733 3 Patan 0.523 10
Bharuch 0.374 21 Porbandar 0.387 19
Bhavnagar 0.438 14 Rajkot 0.277 24
Dahod 0.861 1 Sabar Kantha 0.439 13
Gandhinagar 0.389 18 Surat 0.115 26
Jamnagar 0.397 16 Surendranagar 0.624 7
Junagadh 0.384 20 Tapi 0.705 5
Kachchh 0.614 8 The Dangs 0.693 6
Kheda 0.350 23 Vadodara 0.367 22
Mahesana 0.606 9 Valsad 0.489 11
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Figure 11
Inter-district variation in the proportion of children not fully immunised

District Index Rank District Index Rank
Ahmedabad 0.177 21 Narmada 0.174 22
Amreli 0.115 24 Navsari 0.335 11
Anand 0.240 14 Panch Mahals 0.651 1
Banas Kantha 0.421 5 Patan 0.206 17
Bharuch 0.198 18 Porbandar 0.234 15
Bhavnagar 0.168 23 Rajkot 0.231 16
Dahod 0.191 20 Sabar Kantha 0.370 8
Gandhinagar 0.496 4 Surat 0.319 13
Jamnagar 0.376 7 Surendranagar 0.390 6
Junagadh 0.192 19 Tapi 0.365 9
Kachchh 0.513 3 The Dangs 0.617 2
Kheda 0.327 12 Vadodara 0.081 25
Mahesana 0.057 26 Valsad 0.351 10
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Figure 12
Inter-district variation in the proportion of children not initiated breast feeding within one

hour of birth 

District Index Rank District Index Rank
Ahmedabad 0.167 16 Narmada 0.420 5
Amreli 0.384 8 Navsari 0.290 12
Anand 0.281 13 Panch Mahals 0.152 21
Banas Kantha 0.364 9 Patan 0.510 3
Bharuch 0.387 6 Porbandar 0.140 23
Bhavnagar 0.255 15 Rajkot 0.387 6
Dahod 0.574 2 Sabar Kantha 0.599 1
Gandhinagar 0.149 22 Surat 0.364 9
Jamnagar 0.118 25 Surendranagar 0.155 19
Junagadh 0.223 17 Tapi 0.154 20
Kachchh 0.123 24 The Dangs 0.457 4
Kheda 0.0.35 26 Vadodara 0.247 16
Mahesana 0.357 11 Valsad 0.258 14

25



Figure 13
Inter-district variation in the proportion of children not exclusively breast fed during the

first six months 

District Index Rank District Index Rank
Ahmedabad 0.607 8 Narmada 0.352 20
Amreli 0.825 2 Navsari 0.451 17
Anand 0.494 16 Panch Mahals 0.597 10
Banas Kantha 0.895 1 Patan 0.671 5
Bharuch 0.664 6 Porbandar 0.221 24
Bhavnagar 0.285 22 Rajkot 0.401 18
Dahod 0.705 4 Sabar Kantha 0.741 3
Gandhinagar 0.649 7 Surat 0.169 26
Jamnagar 0.582 12 Surendranagar 0.390 19
Junagadh 0.176 25 Tapi 0.518 15
Kachchh 0.254 23 The Dangs 0.328 21
Kheda 0.588 11 Vadodara 0.538 14
Mahesana 0.548 13 Valsad 0.607 8
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Figure 14
Inter-district variation in the proportion of currently married women (15-49 years) illiterate 

District Index Rank District Index Rank
Ahmedabad 0.422 4 Narmada 0.235 18
Amreli 0.299 14 Navsari 0.196 22
Anand 0.102 26 Panch Mahals 0.514 2
Banas Kantha 0.536 1 Patan 0.364 6
Bharuch 0.325 10 Porbandar 0.306 13
Bhavnagar 0.344 9 Rajkot 0.235 18
Dahod 0.430 3 Sabar Kantha 0.129 25
Gandhinagar 0.268 17 Surat 0.296 15
Jamnagar 0.356 7 Surendranagar 0.169 23
Junagadh 0.319 12 Tapi 0.385 5
Kachchh 0.287 16 The Dangs 0.349 8
Kheda 0.223 20 Vadodara 0.325 10
Mahesana 0.143 24 Valsad 0.220 21
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Figure 15
Inter-district variation in the proportion of women married before 18 years of age 

District Index Rank District Index Rank
Ahmedabad 0.078 22 Narmada 0.186 10
Amreli 0.115 20 Navsari 0.135 18
Anand 0.244 9 Panch Mahals 0.150 15
Banas Kantha 0.561 1 Patan 0.338 4
Bharuch 0.171 11 Porbandar 0.073 23
Bhavnagar 0.109 21 Rajkot 0.156 13
Dahod 0.280 7 Sabar Kantha 0.371 3
Gandhinagar 0.155 14 Surat 0.135 18
Jamnagar 0.044 25 Surendranagar 0.012 26
Junagadh 0.069 24 Tapi 0.281 6
Kachchh 0.150 15 The Dangs 0.447 2
Kheda 0.314 5 Vadodara 0.164 12
Mahesana 0.145 17 Valsad 0.253 8
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Figure 16
Inter-district variation in the proportion of women not receiving full antenatal care

during the last delivery 

District Index Rank District Index Rank
Ahmedabad 0.657 21 Narmada 0.927 1
Amreli 0.773 10 Navsari 0.529 25
Anand 0.736 13 Panch Mahals 0.668 20
Banas Kantha 0.865 2 Patan 0.840 4
Bharuch 0.709 19 Porbandar 0.855 3
Bhavnagar 0.619 23 Rajkot 0.802 7
Dahod 0.740 12 Sabar Kantha 0.719 17
Gandhinagar 0.725 16 Surat 0.735 14
Jamnagar 0.578 24 Surendranagar 0.623 22
Junagadh 0.760 11 Tapi 0.478 26
Kachchh 0.714 18 The Dangs 0.834 6
Kheda 0.729 15 Vadodara 0.789 8
Mahesana 0.785 9 Valsad 0.839 5
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The sharpness of the inequality or the disparity in child well-being, as reflected through the CDI, is well

reflected from table 5. In district Banas Kantha, the district with the highest child deprivation in the state,

the CDI is more than 70 percent higher than the CDI in district Bhavnagar, the district with the lowest child

deprivation. This difference is reflected in a coefficient of variation of 0.161 and a Gini index of 0.090. The

inter-district disparity in child deprivation suggests that there are significant local level factors that

contribute to the deprivation of children below five years of age in terms of basic needs necessary for their

well-being – survival, growth and development. This observation suggests that addressing child

deprivation requires a decentralised district-based approach. It is important that local level factors that

contribute to deprivation among young children are identified and addressed through district-based

planning and programming. Strong inter-district inequality also suggests that within state disparity in child

deprivation appears to have persisted over time despite improvements in the living standards and the

decrease in the extent of deprivation. 

Inter-district variation in the deprivation faced by the children in different domains of child well-being is

different. The inter-district variation in the deprivation faced by the children is found to be the highest in

the material well-being domain but the lowest in the opportunity domain of child well-being (Table 5). The

index of deprivation in the material well-being domain is found to be the highest in district Narmada

(0.629) but the lowest in district Porbandar (0.122). The index of deprivation in this domain of child well-

being in district Narmada is more than five times higher than that in district Porbandar. There are four

districts – Porbandar, Junagadh, Gandhinagar and Bhavnagar – where deprivation faced by children in the

material well-being domain is very low as reflected through the index of deprivation in this domain but in

four districts – Tapi, Sabar Kantha, Dahod and The Dangs - it is very high.

In the housing domain, the index of deprivation varies from district Dahod (0.746) to district Surat

(0.188). The index of deprivation in district Dahod is almost four times the index of deprivation in district

Surat (Figure 4); the inter-district coefficient of variation is 0.314; and the Gini index of inter-district

inequality is 0.175 (Table 5). There are only three districts in the state where the deprivation faced by

children in this domain of child well-being is either low or very low whereas in 8 districts, deprivation faced

by children in this domain is very high. In district Dahod of the state, the deprivation faced by children in

the housing domain appears to be at its extreme.

In the health domain, the deprivation faced by children appears to be the lowest in district Junagadh

(0.199) but the highest in district Banas Kantha (0.654). The index of deprivation in this domain is found

to be very high in district Sabar Kantha (0. 607) also (Figure 5). The index of deprivation in district Banas

Kantha is more than three times the index of deprivation in district Junagadh whereas the inter-district

coefficient of variation is 0.273 and the Gini index of inequality is 0.155. Junagadh is the only district in

the state where deprivation in this domain of child well-being is found to be very low. On the other hand,

in 7 districts of the state, deprivation in this domain appears to be very high. 

Finally, in the opportunity domain, the deprivation faced by the children appears to be the lowest in district

Navsari (0.375) but the highest in district Banas Kantha (0.688) (Figure 6). The inter-district inequality
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in this domain is the lowest among the four domains of child well-being. The index of deprivation in district

Banas Kantha is more than 1.8 times the index of deprivation is district Navsari; the inter-district coefficient

of variation is 0.136 and the Gini index of inequality is 0.075. There is no district where deprivation faced

by children in this domain is either low or very low whereas in 20 districts, deprivation faced by children

in this domain is very high. The index of deprivation is found to be medium in two districts – Navsari and

Tapi – but high in four districts – Surendranagar, Bhavnagar, Ahmedabad and Kachchh.

Child deprivation, as reflected through the child deprivation index (CDI) -  appears to have gained alarming

proportions in six districts of the state – Banas Kantha, Dahod, Narmada, The Dangs, Panch Mahals and

Sabar Kantha. In Banas Kantha, Dahod, Narmada and Panch Mahals, the index of deprivation is very high

in three of the four domains of child well-being. In The Dangs and Panch Mahals districts, the index of

deprivation is very high in two domains. On the other hand, there are only four districts – Bhavnagar,

Navsari, Jamnagar and Ahmedabad - where the index of deprivation is not very high in any of the four

domains. In Surat, Junagadh, Rajkot and Porbandar districts, deprivation appears to be very high in one

domain of child well-being but low to very low in the remaining three domains.

Table 6
Inter-district distribution of 10 indicators used in the construction of CDI

Indicator Very low

<0.2

Low

0.2-0.4

Medium

0.4-0.6

High

0.6-0.8

Very high

$0.8

Total

X1 3 17 5 1 0 26
X2 14 9 3 0 0 26
X3 0 20 6 0 0 26
X4 2 9 6 8 1 26
X5 9 12 3 2 0 26
X6 9 12 5 0 0 26
X7 2 6 9 7 2 26
X8 5 17 4 0 0 26
X9 17 7 2 0 0 26
X10 0 0 3 16 7 26

Source: Author’s calculations

Inter-district variation in the 10 indicators used for the construction of the CDI is presented in table 6 and

depicted in figures 7 through 16. It is evident from the table and the figures that there is wide variation

in the 10 indicators across the districts of the state. This variation justifies the construction of the CDI on

the basis of the 10 indicators. Moreover, there is no district which has the lowest value of all the 10

indicators used in the analysis. Similarly, there is no district which has the highest value of all the 10

indicators. District Surat is the only district which has the lowest value in three indicators – proportion of

households not in good condition; proportion of households practising open defecation, and the proportion

of children not exclusively breast fed during the first six months of life. On the other hand, district Banas

Kantha is the only district which has the highest value in three indicators – Proportion of children not
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exclusively breast fed during the first six months of life, proportion of currently married women (15-49

years) who are illiterate, and the proportion of women married before reaching 18 years of age. In

addition, district Dahod and district Narmada are other districts which have the highest value in two of the

10 indicators. District Dahod has the highest proportion of households not in good condition and the

highest proportion of households defecating in the open whereas district Narmada has the highest

proportion of households below the poverty line and the highest proportion of women not receiving full

ANC.

RELATIVE IMPORTANCE OF DIFFERENT DOMAINS

It would be interesting to analyse how deprivation in different domains of child well-being

contribute to deprivation in children below five years of age. The automatic linear modelling

approach (Yang 2013) has been applied for this analysis with the CDI as the predicted variable

and the index of deprivation in material well-being domain, index of deprivation in housing

domain, index of deprivation in health domain and the index of deprivation in opportunity domain

as the predictor variables. Automatic linear modelling is a fundamental data mining tool and is an

improvement over the traditional regression model. There are a number of limitations of the

traditional regression model. First, the tradition regression analysis approach is limited to the

stepwise method only with no capability of conducting all-possible-subsets regression. Second,

traditional regression analysis is limited in terms of optimality statistics for variable selection, and

the existing criteria are in the form of signi cance tests prone to Type I/II errors. Third, traditional

regression analysis is unable to automatically identify and handle outlying cases in the dataset.

Finally, traditional regression analysis is unable to conduct model ensemble to improve the

predictive power of the model. The automatic linear regression modelling addresses many of the

limitations of the traditional regression model. Essentially, the automatic linear regression

modelling explores all possible combinations or sub-sets of predictor variables to identify the best

predictive model for the predicted variable.

The SPSS software package has been used to carry out automatic linear modelling to analyse the

relative importance of the deprivation faced by children of the state in different domains of child

well-being as measured through domain specific deprivation index to the CDI – the composite

index of child deprivation. Results of the automatic linear modelling exercise are presented in

table 7. The accuracy of the regression model resulting from automatic linear model is found to

be very high (97.9 percent) which is expected as the CDI is the weighted mean of the four

indexes of deprivation in the four domains of child well-being. Moreover, the regression

coefficients of all the predictor variables have been found to be statistically significant which

32



implies that deprivation in the four domains of child well-being has relevance to overall child

deprivation as measured through the child deprivation index (CDI).

Table 7 suggests that the importance of the deprivation in the opportunity domain in deciding the

level of CDI is the highest among the four domains of child deprivation. The next most important

domain in deciding the deprivation faced by the children of the state is the housing domain. By

contrast, deprivation in the material well-being domain is found to be the least important in

predicting the extent of the deprivation faced by the children of the state.

Table 7
Contribution of deprivation in different domains of child well-being to child deprivation

Predictor B SE $ ‘t’ Importance Accuracy
Deprivation in
opportunity domain

0.389 0.031 0.384 12.443 0.358 97.9

Deprivation in
housing domain

0.246 0.020 0.460 12.097 0.338

Deprivation in health
domain

0.194 0.020 0.310 9.545 0.210

Deprivation in
material well-being
domain

0.151 0.024 0.239 6.385 0.094

 Source: Author’s calculations

Table 7 suggests that inter-district variation in the deprivation in the opportunity domain of child

well-being is largely responsible for the inter-district variation in the deprivation faced by children

in Gujarat. The opportunity domain is essentially related to the status of women in the family and

the society. This means that addressing the deprivation faced by women is essential towards

addressing the deprivation faced by children.

DETERMINANTS OF CHILD DEPRIVATION

Districts of the state vary widely in terms of at least three population characteristics that may

influence the deprivation faced by children: 1) the level of urbanisation in the district; 2) the

proportion of Scheduled Castes population in the district; and 3) the proportion of Scheduled

Tribes population in the district. Table 8 shows how inter-district variation in CDI and in index of

deprivation in the four domains of child well-being are influenced by the inter-district variation in

the proportion of urban population, proportion of Scheduled Castes population and the

proportion of Scheduled Tribes population. Table 8 suggests that the proportion of Scheduled
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Castes population and the proportion of Scheduled Tribes population have statistically significant

positive effect on the CDI but the proportion of urban population has a statistically significant

negative effect. The same is the case with the index of deprivation in the housing domain but, in

case of the index of deprivation in the material well-being domain, the effect of the proportion of

the Scheduled Tribes population is statistically significant and positive whereas the effect of the

proportion of urban population and the proportion of Scheduled Castes population has not been

statistically significant albeit the regression coefficient is in the expected direction. Lastly, in case

of the index of deprivation in health and opportunity domains, the effect of all the three variables

has not been found to be statistically significant, although the direction of the regression

coefficients is in the expected direction. Obviously, inter-district variation in urbanisation and

proportion of Scheduled Castes and Scheduled Tribes population has an impact on inter-district

variation in CDI and on the index of deprivation in the housing domain but not on the index of

deprivation in health and opportunity domains. On the other hand, inter-district variation in the

index of deprivation in the maternal well-being domain is influenced by inter-district variation in

the proportion of Scheduled Tribes population but not by inter-district variation in the proportion

of urban population and the proportion of Scheduled Castes population.

Table 8
Results of the regression of CDI and domain specific deprivation indexes on proportion urban,

proportion Scheduled Castes and proportion Scheduled Tribes
Dependent variables Standardised regression coefficient R2

Proportion
of urban

population

Proportion
Scheduled

Castes

Proportion
Scheduled

Tribes
Child deprivation index (CDI) -0.507* 0.474* 0.682* 0.626
Index of deprivation in material
well-being domain (Im)

-0.196 0.196 0.825* 0.630

Index of deprivation in housing
domain (Iu)

-0.632* 0.399* 0.583* 0.741

Index of deprivation in health
domain (Ih)

-0.437 0.210 .0131 0.107

Index of deprivation in opportunity
domain (Io)

-0.135 0.326 0.294 0.070

Source: Author’s calculations

Table 8 suggests that the deprivation faced by children is high in those districts where the degree

of urbanisation as measured by the proportion of the urban population to the total population

of the district is low and the proportion of the Scheduled Castes population and the proportion

of the Scheduled Tribes population is high. However, the same cannot be said about the

deprivation faced by children in the health domain or the opportunity domain as inter-district
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variation in the degree of urbanisation and the proportion of Scheduled Castes and the

proportion of Scheduled Tribes population explain only and insignificant proportion of the inter-

district variation in deprivation in the opportunity domain and the inter-district variation in the

health domain. On the other hand, deprivation in the material well-being domain is influenced by

the proportion of Scheduled Tribes population – the higher is the proportion of the Scheduled

Tribes population in the district, the higher is the deprivation faced by children of the district in

the material well-being domain of child well-being. 

DISCUSSIONS

The pervasiveness of the deprivation faced by children in Gujarat is very much evident from the

present analysis. It appears that dividends of rapid economic progress in the state are yet to be

translated into a social and economic environment that contributes to improved survival, growth

and development of children of the state.

Among the four domains of child well-being which are the focus of the present analysis,

deprivation in the opportunity domain appears to be alarming as it appears to be unaffected by

such factors as the degree of urbanisation and the proportion of Scheduled Castes and

Scheduled Tribes population. In all but a few districts of the state, deprivation in this domain

remains very high. All indicators used to characterise deprivation in this domain are related to

women. This means that efforts to address child deprivation must incorporate efforts to address

deprivation faced, especially, by reproductive age women. Universalising literacy in reproductive

age women, increasing female age at marriage and ensuring full antenatal care to all pregnant

women appear critical to addressing child deprivation.

The deprivation faced by children in other domains of child well-being is generally district-specific.

Deprivation in the housing domain is generally high in those districts of the state where the level

of urbanisation is low and a large proportion of population is either Scheduled Castes or

Scheduled Tribes. Similarly, deprivation in the health domain is generally high in those districts

where the level of urbanisation is low, although there are exceptions. For example, in district

Narmada, with only about 10 percent of the population living in urban and more than 80 percent

population is classified as Scheduled Tribes, deprivation in the health domain is quite low.

Obviously, district-specific factors have a dominating impact on the deprivation faced by children

of the district. One such factor may be the implementation efficiency of child well-being efforts

about which very little is currently known. In any case, it is obvious that a district-based approach

is the most suited to address the challenge of deprivation faced by children. 
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CONCLUSIONS

The analysis presented here provides a simple yet pragmatic approach of measuring and

monitoring the deprivation faced by young children in Gujarat on the basis of the child deprivation

index that has been developed following the child well-being framework. The analysis suggests

that deprivation faced by children of the state is quite pervasive which has important implications

for the well-being of children. The situation appears to be alarming in six districts of the state that

constitute the north-eastern rim of the state. Moreover, in all but four districts, deprivation

appears to be alarming in at least one of the four domains of child well-being.

The situation that prevails in Gujarat calls for a district-based decentralised approach of

addressing child deprivation. This approach must be contextualised to district specific dimensions

of child deprivation so as to make it the most effective. It also appears that improving key

indicators related to the women throughout the state is necessary to address the challenge of

child deprivation. Building the capacity of women, after all, is the first and perhaps the most

important step towards securing and sustaining child well-being. A policy level initiative needs to

be taken in this regard. 

The analysis of child deprivation in Gujarat and in its constituent districts presented in this report

has some limitations that have primary been compelled by the limited availability of data. The main

limitation of the analysis is that it is context specific. This essentially means that if the domains of

child well-being and indicators used to measure the deprivation in different domains of child well-

being are changed, the child deprivation scenario will change. This limitation is however common

with all empirical analyses related to the study of deprivation. Another limitation of the analysis

is that it does not highlight the residence, social class and gender disparities in the deprivation

faced by children. The reason, again is that data segregated by gender, social class and

residence are not available to carry out such analysis.

References
Alkire S, Roche JM (2012) Beyond Headcount: Measures That Reflect the Breadth and

Components of Child Poverty. In A Minujin and S. Nandy (Eds) Global Child Poverty and
Well-Being. Measurement, Concepts, Policy and Action. Bristol, The Policy Press.

Anand S, Sen A (1997) Concepts of human development and poverty A multidimensional
perspective. New York, United Nations development Programme. Human Development
Papers.

Apablaza M, Yalonetzky G (2011) Measuring the Dynamics of Multiple Deprivations among
Children: The Cases of Andhra Pradesh, Ethiopia, Peru and Vietnam. Young Lives
Research in Progress. Oxford: University of Oxford

Atkinson AB (2003) Multidimensional Deprivation. Contrasting Social Welfare and Counting
Approaches. Journal of Economic Inequality 1:51–65.

36



Bauer G, Davies JK, Pelikan J, Noack H, Broesskamp U, Hill C (on behalf of the EUPHID
Consortium) (2003) Advancing a theoretical model for public health and health
promotion indicator development: proposal from the EUPHID Consortium. European
Journal of Public Health 13 (3): 107-113.

Ben-Arieh A, Hevener-Kaufman N, Bowers-Andrews A, Goerge RM, Joo-Lee B, Aber JL (2001)
Measuring and Monitoring Children’s Well-Being. Dordrecht, The Netherlands, Kluwer
Academic Publishers.

Bradshaw J, Brook K, Huby M, Rhodes D, Sinclair I, Gibbs I, Noble M, McLennan D, Wilkinson K
(2009) Local Index of Child Well-Being. Summary Report. London, Communities and
Local Government.

Brown BV (1997) Indicators of children’s well-being: A review of current indicators based on data
from the federal statistical system. In RM Hauser, BV Brown and WR Prosser (Eds)
Indicators of Children’s Well-being. New York, Russell Sage Foundation.

Chaurasia Aalok Ranjan (2010) Spatial and social class variations in child deprivation in Madhya
Pradesh, India. Indian Journal of Human Development 4(2): 369-390.

Child Trends (1997) Building Common Definitions and Moving Towards Common Constructs’. The
First National Level Meeting of the Planning Phase of the Project on State-Level Child
Outcomes, Washington DC, November 6-7, 1996. Washington DC, Child Trends. Available
from: <http://www.childtrends.org> [Accessed: 20 January 2017].

Child Trends (2003) Child Trends Data Bank. Washington DC, Child Trends. Available from:
http://www.childtrendsdatabank.org/ [Accessed: 20 January 2016].

de Neubourg C, Chzhen Y, Main G, Martorano B, Menchini L (2012) Child deprivation,
multidimensional poverty and monetary poverty in Europe. Florence, UNICEF Innocenti
Research Centre. Innocenti Working Paper No. 2012-2.

Dreze J, Khera R (2010) Regional patterns of human and child deprivation in India. Economic and
Political Weekly XLVII(39): 42-49.

Foundation for Child Development (2013) National Child and Youth Well-Being Index. New York,
Foundation for Child Development.

Friedman M (1997) Cited in E Carroll (2002) The Well-Being of Children: Four Papers Exploring
Conceptual, Ethical and Measurement Issues. Dublin, Irish Youth Foundation.

Gordon D, Nandy S, Pantazis C, Pemberton S, Townsend P (2003a). The Distribution of Child
Poverty in the Developing World. Centre for International Poverty Research, Bristol. 

Gordon D, Nandy S, Pantazis C, Pemberton S, Townsend P (2003b). Child Poverty in the
Developing World. Policy Press, Bristol.

Government of India (1974) National Policy on Children. New Delhi, Department of Social Welfare.
Government of India (2007) Child Protection in the Eleventh Five Year Plan (2007-2012). 

New Delhi, Ministry of Women and Child Development.
Government of India (2013) Sample Registration System Annual Report 2013. New Delhi, Office

of the Registrar General and Census Commissioner.
Government of India (2015) India: Rapid Survey of Children 2013-14. New Delhi, Ministry of

Women and Child Development.
Grinspun A (2004) Editorial. In A Grinspun (Ed) In Focus: Children and Poverty. Brasilia, United

Nations Development Programme. International Poverty Centre.

37



GSIDBS (2012) Evaluation of MCH Services in Gujarat: District Level Rapid  Household Survey
(DLRHS-1). Gandhinagar, Gujarat Social Infrastructure Development Board Society.

Hanafin S, Brooks A-M (2005) Report of the Development of a National Set of  Child Well-being
Indicators in Ireland. Dublin, The National Children’s Office.

Hanafin S, Brooks A-M, McGee H, Brady G, Roche G, McKeever R, Nic Gabhainn S, Molcho M
(2006) State of the Nation’s Children: Ireland 2006. Dublin, Office of the Minister for
Children.

Hauser RM, Brown BV, Prosser WR (eds) (1997) Indicators of Children’s Well- Be ing .  New 
York, Russell Sage Foundation.

Kannamori MJ, Pullum T (2013) Indicators of Child Deprivation in Sub-Saharan Africa: Levels and
Trends from Demographic and Health Surveys. Claverton, ICF International. DHS
Comparative Report No. 32.

Kushwah SS, Prasad P (2009) Child survival and health: Policies and Programmes. In Aalok
Ranjan (Ed) Child Survival and Health: India 2009. Bhopal, Shyam Institute and New
Delhi, Indo American Books.

Land KC, Lamb VL, Mustillo-Kahler S (2001) Cited in E Carroll (2002) The Well-Being of Children:
Four Papers Exploring Conceptual, Ethical and Measurement Issues. Dublin, Irish Youth
Foundation.

Lister R (2004) Poverty. Cambridge, Policy Press.
Maryland Partnership for Children, Youth and Families (2002) Maryland’s Results for Well-Being.

Baltimore, Maryland, Maryland Partnership for Children, Youth and Families.
Mickelwright J (2001) Should UK Government measure poverty and social exclusion with a

composite index? In CASE 2001. Indicators of Progress: A Discussion of Approaches to
Monitor Government’s Strategy to Tackle Poverty and Social Exclusion. London, London
School of Economics. CASE Report No. 13

Mickelwright J, Stewart K (1999) Is the well-being of children converging in the European Union?
York, University of York. Social Policy Research Unit.

Moore KA (1995) New social indicators of child well-being. Vienna, European Centre for Social
Welfare Policy and Research. 

Moore KA (1997) Criteria for indicators of child well-being. Cited in RM Hauser, BV Brown and WR
Prosser (eds.) Indicators of Children’s Well-Being. New York, Russell Sage Foundation. 

Moore KA (1999) Indicators of child and family well-being: the good, the bad and the ugly. A
Presentation to National Institutes of Health Office of Behavioural and Social Sciences
Research.

Minujin A, Delamonica E, Gonzalez E, Davidziuk A (2005) Children living in poverty: A review of
child poverty definitions, measurements and policies. Presented at UNICEF Conference
Children and Poverty: Global Context, Local Solutions, New York UNICEF, New School
University.

Minujin A, Delamonica E, Davidziuk A, Gonzales ED (2006) The definition of child poverty: A
discussion of concepts and measurements. Environment and Urbanization 18(2): 481-
500.

Notten G, de Neubourg C (2007) Poverty in Europe and the USA. Exchanging official
measurement methods. Maastricht Graduate School of Governance Working Paper
2007/005.

38



Notten G, de Neubourg C (2011). Monitoring absolute and relative Poverty; “Not Enough” is not
the same as “Much Less”, Review of Income and Wealth, 57(2), 247-269.

Nozick (1974) Anarchy, State and Utopia. Oxford, Blackwell.
Nussbaum MC (2000) Women and Human Development. The Capabilities Approach. Cambridge,

UK. Cambridge University Press.
Nussbaum MC, Sen AK (1993) The Quality of Life. Oxford, The Clarendon Press.
Nyangara F, Nyberg B, Murphy R, O’Donell K (2008) Child Status Index. A Tool for Assessing the

Well-Being of Orphans and Vulnerable Children – Manual. Chapel Hill NC, University of
North Carolina at Chapel Hill. Carolina Population Centre. Measure Evaluation.

Pollard EL, Lee P (2002) Child well-being: a systematic review of the literature. Social Indicators
Research 61: 59-78.

Reidy M, Winje C (2002) Youth indicators in use in state as of September 2002. Chicago,
University of Chicago. Chapin Hall Centre for Children.

Ravallian M (2010a) Mashup indices of development. Washington DC, The World Bank. Policy
Research Working Paper 5432.

Ravallian M (2010b) On multidimensional indices of poverty. Washington DC, The World Bank.
Policy Research Working Paper 5580.

Roche JM (2013) Monitoring progress in child poverty reduction: Methodological insights and
illustration to the case study of Bangladesh. Oxford, University of Oxford. Oxford Poverty
and Human Development Initiative (OPHI). OPHI Working Paper No. 57.

Ryan RM, Deci EL (2001) On happiness and human potentials: a review of research on hedonic
and eudemonic well-being. Annual Review of Psychology 52: 141-166.

Sen AK (1985) Commodities and Capabilities. Oxford, Oxford University Press.
Sen AK (2000) Social Exclusion. Concept, Application and Scrutiny. Manila, Asian Development

Bank.
United Nations Children’s Fund (no date). Child Deprivation in Thailand. Bangkok, United Nations

Children’s Fund.
United Nations Children’s Fund (1989) United Nations Convention for the Rights of the Child. New

York, United Nations.
United Nations Children’s Fund (2007) Global Study on Child Poverty and Disparity 2007-08. New

York, Division of Policy and Planning, Global Policy Section.

United Nations Children’s Fund (2011) A multidimensional approach to measuring child poverty.

New York, UNICEF.

United Nations Children’s Fund (2014) Situation Analysis of Child Poverty and Deprivation in

Uganda. UNICEF-UGANDA.

United Nations (2000) Millennium Development Goals. New York, United Nations.

Waddington H (2004). Linking economic policy to childhood poverty - A review of the evidence
on growth, trade reform and macroeconomic policy, CHIP Report n. 7.

White H, Leavy J, Masters A (2002). Comparative perspectives on child poverty: a review of
poverty measures. Journal of Human Development 4(3): 379-396.

Yang H (2013) The case of being automatic: introducing the Automatic Linear Modeling (LINEAR)
procedure in SPSS Statistics. Multivariate Linear Viewpoints 39(2): 27-37.

39



Appendix Table
District level database used in the analysis

State/District Material well-being domain Housing domain Health domain Opportunity domain

Households
below poverty

line

Percent

Households
having none of
the specified

assets

Percent

Houses not
in good

condition

Percent

Open
defecation

Percent

Children not
fully

immunised

Percent

Children not
breastfed
within 1
hour of
birth

Percent

Children not
exclusively

breastfed for
first six
months

Percent

Currently
married

women (15-
49) illiterate

Percent

Females
married
before

reaching
18 years
of age

Percent

Pregnant
women not
received
full ANC

Percent

Kachchh 20.0 34.0 40.6 61.4 51.3 12.3 25.4 28.7 15.0 71.4

Banas Kantha 33.4 28.1 40.2 73.3 42.1 36.4 89.5 53.6 56.1 86.5

Patan 24.1 24.8 38.0 52.3 20.6 51.0 67.1 36.4 33.8 84

Mahesana 33.6 32.4 41.0 60.6 5.7 35.7 54.8 14.3 14.5 78.5

Sabar Kantha 56.1 18.4 32.2 43.9 37.0 59.9 74.1 12.9 37.1 71.9

Gandhinagar 18.6 16.1 33.1 38.9 49.6 14.9 64.9 26.8 15.5 72.5

Ahmedabad 40.8 8.0 27.3 13.3 17.7 16.7 60.7 42.2 7.8 65.7

Surendranagar 23.3 16.4 34.7 62.4 39.0 15.5 39.0 16.9 1.2 62.3

Rajkot 26.3 7.0 25.8 27.7 23.1 38.7 40.1 23.5 15.6 80.2

Jamnagar 30.6 10.4 28.1 39.7 37.6 11.8 58.2 35.6 4.4 57.8

Porbandar 10.5 13.5 29.4 38.7 23.4 14.0 22.1 30.6 7.3 85.5

Junagadh 18.7 12.1 31.3 38.4 19.2 22.3 17.6 31.9 6.9 76

Amerli 24.6 14.5 29.4 39.6 11.5 38.4 82.5 29.9 11.5 77.3

Bhavnagar 23 13.1 31.2 43.8 16.8 25.5 28.5 34.4 10.9 61.9
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State/District Material well-being domain Housing domain Health domain Opportunity domain

Households
below poverty

line

Percent

Households
having none of
the specified

assets

Percent

Houses not
in good

condition

Percent

Open
defecation

Percent

Children not
fully

immunised

Percent

Children not
breastfed
within 1
hour of
birth

Percent

Children not
exclusively

breastfed for
first six
months

Percent

Currently
married

women (15-
49) illiterate

Percent

Females
married
before

reaching
18 years
of age

Percent

Pregnant
women not
received
full ANC

Percent

Anand 36.9 24.1 38.5 44.7 24.0 28.1 49.4 10.2 24.4 73.6

Kheda 29.9 16.2 25.0 35.0 32.7 3.5 58.8 22.3 31.4 72.9

Panch Mahals 27.2 37.6 48.9 71.6 65.1 15.2 59.7 51.4 15.0 66.8

Dahod 47.5 44.8 57.7 86.1 19.1 57.4 70.5 43.0 28.0 74.0

Vadodara 33.8 17.8 33.6 36.7 8.1 24.7 53.8 32.5 16.4 78.9

Narmada 73.9 45.5 44.2 76.4 17.4 42.0 35.2 23.5 18.6 92.7

Bharuch 45.3 21.7 33.1 37.4 19.8 38.7 66.4 32.5 17.1 70.9

Surat 24.8 12.6 22.7 11.5 31.9 36.4 16.9 29.6 13.5 73.5

The Dangs 37.8 53.2 36.4 69.3 61.7 45.7 32.8 34.9 44.7 83.4

Navsari 38.3 16.5 31.2 40.0 33.5 29 45.1 19.6 13.5 52.9

Valsad 24.8 20.6 34.7 48.9 35.1 25.8 60.7 22.0 25.3 83.9

Tapi 51.1 36.2 36.7 70.5 36.5 15.4 51.8 38.5 28.1 47.8

Gujarat 32.0 18.7 32.7 40.4 30.6 28.9 53.7 30.1 19.9 74.1
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