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Abstract
Child labor is a widespread phenomenon in the world, occurring predominantly in developing countries. Recently, there has been renewed concern about the presence and impact of
child labor from politicians, activists and academics alike. Most of the popular discussion
has centered on misleading statistics, harmful eects of child labor and ways to curtail its
incidence. Much of the recent theoretical literature has focused attention on the fact that
the decision to send children to work is most likely made not by the children themselves,
but by households who do so out of dire need. Poverty is considered to be the root cause
of child labor. In fact, this is not true and literacy and household eect are even bigger
variables in the determination, and measurement of child labor in a society. This raises the
issue of the impact of literacy and schooling on child labor and vice versa. Notwithstanding,
a large and rapidly expanding literature on child labor, there is not much empirical evidence
on this issue since much of this literature has concentrated on socially, anthropologically,
or somewhat psychologically, analyzing the causes of child labor rather than studying its
consequences, especially for the impact of learning and household.
The present study seeks to ll this signicant gap in the literature on child labor. Broadly,
the study can be divided into three parts; developing a reliable estimate to calculate number
of children doing work, identifying important factors for child labour, and thirdly, developing
a prole of today's child labourer. The exercise is conducted on a primary data set involving
5-14 years old children from Lahore & Bahawalpur divisions, Pakistan, using a multi-stage
probability proportional stratied systematic sampling scheme. Close ended questionnaire
was specially developed keeping in view the eld and data processing requirements of the
project. To avoid possible biases, proper interviewer's training and practice sessions were
conducted. Information was collected on family demographics, place of origin and current
living status, personal information, current work history and conditions, personal behaviour,
health, perceptions and knowledge and literacy level on a household basis from the house-

hold head. The estimator is developed using Sampford (1967) extension to Brewer (1963)
approach for calculating internal selection probabilities.
The numerical strength of child labour in these two divisions turns out to be 3,440,411 children which happens to be 32% of total children living in these two divisions. Monte-Carlo
simulation is carried out to develop its probability distribution which turns out a bi-modal
distribution. This bi-modalness is probably because of dierent boys and girls labourers or
due to dierent sizes of districts and tehsils included in the sample. This distribution is then
used to develop condence intervals associated with the total number of child labourers in
these two divisions. Eect of household, literacy and poverty are quantitatively investigated
and these turns out to be the biggest instrumental variables in the dynamics of child labourers. Specic generalized Poisson regression models are developed for various situations to
ascertain and gauge the veracity of associations and relationships between child labour dynamics and its causes like household demography, household poverty and household literacy.
It turns out that household demography, including its physical and familial structure, plays
a statistically signicant role in the dynamics of child labour. Household poverty, on the
second hand, turns out to be promotive for child labour. While, increasing household literacy
turns out to be negatively associated with the dissemination of child labour. Multivariate
cluster analysis is also conducted to develop a household characteristics based segmentation
in the child labour community which results in three clearly separated clusters of labouring
kids; mechanics,

chotta, and girls. A multiple discriminant analysis is also conducted to

develop a household characteristics based yard stick to index households for their propensity
towards child labour. It also helps in identifying the potential entrants in this labour. In
the end, a prole is developed for a typical child labourer on the basis of accumulated data
envisaging dierent facets of his life. Such a prole is useful in understanding the life and
miseries of a child labourer and his household.
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Chapter 1
Introduction
1.1 Child Labor
Child labour is present in dierent human societies at dierent stages of their history and
continues to ourish in almost all parts of the globe (see Newman (2000), Seabrook (2001),
Currie (1997), among others for details). Perhaps, this is the only solution poverty stricken
famililies can think to meet both ends. As a matter of fact, child labour was even not categorized as a social problem until the dawn of the factory era, in 16th century which culminates
into so-called industrial revolution in 18th century. During the Industrial Revolution children
were employed in these factories and worked for extraordinarily long hours when, in Great
Britain, owners of cotton mills pull together orphans and children of poverty-stricken families, taking their services merely at the cost of maintaining them (Encarta 2006a). So much
so that in some instances, children 5 and 6 years of ages were put to work from 13 to 16 hours
a day (see Gaskell (1833), Fielden (1836), Barnard (1842), Childs (1990), etc.). Novelists
such as Charles Dickens were devoted social reformers who threw light on the excruciating environment of the workhouses and the factories in his novels. Typical examples of this
kind of literature are novels like Oliver Twist (Dickens 1837) and Hard Times (Dickens 1854).
The phrase child labour draws dour, murky descriptions of 19th century sweatshops and
coal mines where children were forced to work for extraordinarily large hours in pathetically
miserable conditions. Literature is replete with numerous works; Petherick (1954), Bartoletti
(1996), McIntosh (2000), Gallop (2003), just to name a few who focus and cite the miserable
conditions of these children. But child labor - meant, broadly, as the employment of children,
often in unsympathetic circumstances and for nominal pay (see Edmonds & Pavcnik (2005),
Betcherman (2004), Whittaker (2004) among a long list) - remains obstinately ourishing
throughout much of the world, in developing and industrialized countries alike. The human
cost of such an activity is immeasurable (Beegle, Gatti & Dehejia 2004) as a childhood with
hard labour often culminates into children who are gaunt and crippled, sickly and unedu1

cated.
Child labour is a multi-faceted social issue. Leaving aside miserable and abhorrent instances
of child abuse and desertion, it is always present. There have been many controversial debates over whether it should be legal or not. Dierent viewpoints on the subject exist. Many
argue that child labor is morally wrong and that the children should not work, no matter
how poverty stricken their family might be. Advocates and major corporations that support
child labor argue that it is good because it gives poverty-stricken families a source of income.
It is dangerous because it importunates the sacrice of a child's future mere because of an
immediate advantage, and dicult to struggle with because it involves institutions of agency
and power within households, and up to some extent culture. Child labor is morally wrong.
The children shouldnt be forced to work. Most children who work are little more than slaves
to their employers. They put up with abuse, starvation, and sometimes never being paid for
their work.
Child labour is a worldwide observable fact. But, surprisingly, there is no universally accepted denition available for this largely cultural and regional dependent phenomenon.
Interesting enough, even the term child has dierent meanings in dierent cultures, regions
and literatures. The child labour categorization which formerly classied the practice of
employing young children in factories, now employed to categorize the employment of minors generally, especially in an activity that may interfere with their education or endanger
their physical health (Encarta 2006a). Britannica denes it as employment of children of

less than a specied legal age (Britannica 2005a). Americana denes it as activity performed
by children that either endangers their physical health or corporal safety, interferes with or
prevents their education, or keeps them from play and other activities important to their
physical, or psychological development (Americana 2004). The UN Convention on the rights
of Children 1989 establishes a set of useful standards to ascertain how far a child's childhood
is actually, or potentially, being at risk solicitously enlisting clauses explaining rights set out
in afore mentioned convention which child labourers often do not, or may not enjoy. The
list (appearing in Appendix A at page 182) is quite long and includes the basic rights like
freedom of expression, association, education, etc.
Varying denitions are used by international organizations, Non Governmental Organization (NGO), Community Based Organization (CBO) trade unions and other interest groups
to recognize actually who is a child. Authors and researchers don't always explicit about
what denition they are using, and that often aggravate confusion. For instance, a child is
an individual under the age of 18 years based on the 1989 United Nations Convention on
the Rights of the Child and the International Labour Organization ILO Convention on the
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Worst Forms of Child Labour #182 (ILO 1999), and this is the denition adopted by many
countries and agencies while rummaging child labor, including Pakistan (FBS 1996). And
yet ILO conventions, in sheer contrast, dene the appropriate minimum age to start work
as 15, in developed nations, or under 14 in developing nations (ILO 1973); while, in another
convention, the concept of child labour applies to all children under age 17 (ILO 1988). Governments, adding to the confusion, do not always use 18 years, or any other specic age, as
the cut-o point for dening a child (see for example ILO (2003), Zambia (1999), FBS (1996)
among others). Further, the denition is not necessarily be delineated by age (Boyden, Ling
& Myers 1998) and social scientists pointed out that children's abilities and maturities vary
so much that dening a child's maturity by calendar age can be misleading.
Not all sorts of work performed by children is equivalent to "child labour" and so should
be meant for abolition. Conceptual meanings of labour involve "physical and mental exertion" (Oxford Dictionary) for the sake of economic gains. But, work in the meanings of
"economic activity", as explained above, is more like a statistical explanation. Further, it
does not necessarily correspond to the requirements of international labour standards and
national legislations. Minimum age conventions, such as the umbrella Minimum Age Convention, #138 (ILO 1973), enlist many optional and exibility provisions. Similar is the
case of shadow market (as dened by Baer (1986) and Weiner (2010)) where the children
are made to work within households at no money or at the promise of a few pennies. Carpet
weaving in Bahawalpur, bangle manufacturing in Hyderabad, cottage industry at Sialkot,
Gujranwala are all examples of such shadow market. The predicament is how to draw a
(statistical) line between acceptable forms of work by children (which may be regarded as
positive) on one hand, and child labour that needs to be eliminated on the other. In addition,
another (statistical) line needs to be drawn between various forms of child labour and the
worst forms of child labour, which require urgent action for elimination. For the purposes of
global estimation, a single set of cut-o criteria is used for all countries.
Continue with the discussion in the previous lines, a distinction is usually made between
child labour and child work in the light of discussion made in previous paragraphs. Child
work is categorized as the child's participation in activity for economic gains - that does not
negatively aect their physical health and development or interferes with education, can be
positive. So much so that the work that does not interfere with education is permitted from
the age of 12 years under the ILO Convention #138 (ILO 1973). Further, in Pakistan rural
areas, agricultural activity is an all house activity (Cain & Mozumder 1980). Children are
expected, culturally and traditionally, to take part in this activity (Hazarika & Bedi 2003).
Although, it is dicult to see when such an activity starts aecting a child's health or education, usually, it is not categorized as child labour. The child labour is more closely dened
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and refers only to children working in outing of the above standards. The child work does
occur in almost all societies and is accepted as not being harmful, but child labour occurs
in certain specic situations and is considered as undesirable because of its long-term implications on education, health and human development of the children.
The identication between child labour and child work is quite technical to make. Usually,
work done without any nancial compensation is considered as child work but this is not
true in all the cultures as cases are there where children are not paid at all or children are a
preferred labour for zero (or a meager) pay (Edmonds & Pavcnik 2005, Shea & Morin 2003),
and others). This identication is also made on the basis of going to school where any mentally and physically healthy child who is not going to school is a child laborer but still there
are cases where children are attending the schools and doing labor simultaneously. Similar,
is the case of number of hours that one puts to labour where it is dicult to assess actual
number of such hours in an environment of ignorance, illiteracy. As a matter of fact, both of
these phrases - child work and number of hours for labour - connotes to the degree of abuse
in each and every type of work that when it enters into the injurious levels. This also make
the whole estimation process subjective to investigator's discretion.
The denition of child labour should be based on the ILO Minimum Age Convention #138
(ILO 1973) -which presents the most comprehensive and convincing international denition
of minimum age for admission to employment or work, implying, implying "economic activity". Convention #138 stipulates that ratifying states x a minimum age and it denes a
range of minimum ages below which no child should be allowed to work (ILO 1973). This
minimum varies according to the level of development and according to the type of employment or work.
So, the minimum age for employment, or work for monetary/non-monetary gains should
normally not be less than 15 years, but developing countries may x it at 14, while number
of developed countries has xed it at 16. The same argument may exempts children from
12 or 13 years old if engaged in light work. Thus, according to this school of thought, all
children between 5 and 11, working in any economic activities are considered to be in child
labour that requires elimination while working children aged 12 to 14 are considered in child
labour, unless they perform light work.
All this discussion leads to the realization that child labour is a socio-politico-economic
issue and these dimensions has to be taken care of in developing its operational denition
which may be used in its estimation. An age bracket of 5 to 14 years is the time period
which is referred almost in all studies to categorize a person as a child. An operational and
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contextualized denition for the labour, especially which is statistically measurable, is thus
an activity performed for economic gains, either for self or family. These parameters are
enough to dene child labour. So, a formal denition of child labor, at least for the sake of
current study, is any kind of economic activity performed by persons of ages between 5 and 14.
It involves all sorts of economic activities whether performed within or without household,
irrespective of number of hours engaged, with or without the permission of household head
or parents, paid, less-paid, or unpaid, singularly or in conjunction of schooling.

1.2 Status of Child Labor at Present
Child labour is still, perhaps, the biggest insurmountable problem mankind is struggling
with today. Studies carried out way back in 1979, the announced International Year of the
Child, show that more than 50 million children below the age of 15 are working often under
hazardous circumstances(ILO 2002, page 11). This number is constantly increasing with an
exponential rate and rose up to 211 million in 2002 implying that approximately 16% of
world's children are working full time (UNICEF 2005). And the same UNICEF Report says
that more than 1 billion children are deprived of a healthy and protected upbringing where
half of this number is doing an economic activity aecting directly their physical health and
education. Annual reports of World Bank are replete with these statistics. Many of these
children live in underdeveloped countries in Latin America, Africa, and Asia.
Their living conditions are uneven (Fallon & Tzannatos 1998, Fan 2004) and their chances for
schooling are minimal (see Durrant (1998), Ensign (1969), Forastieri (2002)). The meager income they bring in, however, is necessary for the sustenance of their families (Bhalotra 2003).
Frequently, these families do not have even the basic necessities of life (Wahba (2001), Toor
(2001)) like sucient food, modest clothing and shelter, and even water for bathing. In
some countries, industrialization has created such working conditions for children(Goldin &
Katz (2003), Storrs (2000)) that rival the worst features of the 19th century factories and
mines. In India, for example, some 20,000 children work 16-hour days in match factories
(Ashraf 2001). Similarly, in Bahawalpur, Pakistan children are forced to work 18 hours at
stretch for carpet weaving (SPARC 2005).
In Pakistan, the situation is not very dierent. Government is reluctant to public accurate
numerals associated with its magnitude. There has been only a single child labor exclusive survey in the history of Pakistan, conducted in 1996 (FBS 1996). This only Child
Labor Survey suggests the numerical strength stands at 3.3 million (Details of the survey
& its ndings are available in Table 2.3 on page 24). ILO-IPEC, on the other hand,
is assessing it with a much larger gure (DAWN Aug. 5, 2004a, DAWN Dec. 5, 2004b).
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Only a handful of studies, with a larger frequency in more recent years, are available to
assess their qualitative and quantitative status. Almost, all of these studies are focused
projects for certain geographic areas and industrial sectors. Pakistan Institute of Development Economics has prepared an exhaustive list of such studies; see Appendix B at page
184). No comprehensive, exhaustive national picture of child labor in the country exists so
far (Ahmed 1991, Ahmed 2004, Ray 2000)).
The problem of child labour has many faces in Pakistan, as in any other developing countries
of the word. It can be seen in the faces of children at any workshop, informal sector of the
factory doing hazardous work. It can be seen in the faces of children in Pakistan's rural
areas suering permanent physical deformities from making carpets. It can be seen in the
faces of children in clandestine factories forced to do dangerous work for more than 12 hours
a day. Millions of children are working in the country; almost 2/3rd of them work full time,
almost vast majority in agriculture(SPARC 2005). Those employed elsewhere work in varied
conditions involved in a wide range of manufacturing processes, which are hazardous and
dicult to access. Perhaps the most invisible and dicult to access are domestic child workers, who are often girls. This is, sometimes, also called as "hidden sector" and can involve
coercive recruiting methods and abuse particularly sexual exploitation. Another category
of working children that is dicult to access and equally vulnerable to abuse despite being
highly visible is street children.
Ocial position, in Pakistan, regarding child labor can be spelled in followings;
1. Constitution of Islamic Republic of Pakistan, 1973, stipulates that "no child below
the age of 14 shall be engaged in any factory or mine or in any other hazardous
employment." (Khan 1973) Also "all forms of forced labor is prohibited."
2. National Steering Committee on Child Labor was formed after a MoU was signed
between ILO and Government of Pakistan in 1994, and extended on August 21, 1996.
It is comprised of representatives of the concerned federal ministries, employers' and
workers' organizations and NGOs. Purpose of this committee is to act as a forum that
all representatives can meet and discuss various child labor related issues.
3. Employment of Children Act 1991, the only private members bill ever passed by the
Parliament of Pakistan, bars employment of children of less than 14 years of age, with
some exceptions like for domestic looms where the child activity is considered as child
work rather than child labor (Karim 1995).
4. Government of Pakistan has ratied the UN Convention on the Rights of the Child in
November, 1990, within a year after its adoption by the UNO.
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5. Government of Pakistan has acceded to the Optional Protocol to the afore mentioned
UN Convention on the Rights of Children (Ahmed 2006) on
(a) the involvement of children in armed conict
(b) the sale of children,
(c) the child prostitution, and
(d) the child pornography
6. Government of Pakistan has ratied many ILO Conventions for the protection of young
persons and providing a check on their employment.
No ocial document, including Population Census documents, yearly Economic Surveys, is
giving focused information by specically categorizing it. Labor Force Surveys do exist but
giving statistics for persons, not children, ages 10 and above (see details in, for example,
FBS (2001).

1.3 Agencies & Institutions Working on Child Labor
Organized international eorts began probably with the rst International Labor Conference in Berlin in 1890 (Petherick (1954), Siddiqi & Patrinos (1995)). Although, an accord
on principles was not reached at that time, however, similar conferences and other international moves followed. In 1900 the International Association for Labour Legislation was
established at Basel, Switzerland, with branches in at least 16 countries, to promote child
labour statutes as integral part of other international labour legislation.
The most concerted eorts, however, to eliminate child labour throughout the world come
from the International Labour Organization (ILO), which was set up in 1919 and now a distinctive agency of the United Nations. ILO has initiated several child labour accords among
its members, including minimum age convention xing 16 years for admission to all work,
higher minimum age convention exclusive for specic types of employment, compulsory medical examination convention, and regulation of night work convention. In late 20th century,
ILO added to this list of conventions, the worst forms of child labour convention, including
slavery, prostitution, debt bondage (a practice of putting children to work to pay-o loans
given to their forfathers), and forced military service. ILO, unfortunately, does not have
capacity to enforce these conventions. Their compliance depends largely on voluntary observance of member countries. Besides, a huge number of NGOs and CBOs are functioning
around the globe for child labour. A small list of such NGOs and CBOs working around the
globe for this cause is appearing in Appendix D at page 188. These NGOs and CBOs are
working primarily on the principles and methodologies laid down by ILO and serving this
7

crippled section of our society.
In Pakistan, it is the sole responsibility of the Ministry of Manpower & Labor to gather
statistics about this menace. Another agency is FBS that works under Statistics Division,
Ministry of Finance. The FBS has its counterparts at the provincial levels which work
independently. There are numerous NGOs and CBOs working across Pakistan for this cause.
A province wise directory is also published by SPARC, another NGO working in child labor,
in 2002. A small list (updated for 2004) is appearing in Appendix C at page 186. These
NGOs are working for dierent facets of child labor ranging from their plight to their uplifting
programmes. Some surveys are also there but primarily these surveys are limited to some
areas and are statistically not viable enough. However, a small list of such projects is available
in Appendix B, on page 184.

1.4 Some Established Causes of Child Labor
The number of child laborers is increasing, largely because the world's population is growing rapidly (see Dasgupta (1995), Chakraborty & Das (2005)) and poverty (categorized as
number one myth among the four enlisted by UNICEF (1997). But child labour does not
crop up solely in poor nations even in rich nations there are employers ready to take advantage of children (see (Tucker, Whitman & McClintock 2000), (Storrs 2000)). In California
and Texas, many Mexican immigrant children work as farm laborers (Hindman 2002), and
in many wealthy countries, like England, France, Thailand, and Japan, children have been
forced into prostitution (Barnitz 2001).
The problem has two sides; the demand side and the supply side. Literature on child labor
is explicitly divided for these. Actually, the demand side is exploring the problem from the
users', of child labor, point of view while the supply side is the manifestation of the desperation of families and households which is forcing them to send their children for labor. We,
however in this study, are not focusing on this split and are discussing the menace from both
points of view.
Simple greed, on the part of employers, is one of the key cause of child labour (Delap 2001).
Unscrupulous employers always tempt to take on workers that are easiest to exploit. The
most defenseless and weakest workers, children, can usually and easily be paid less than
adults and are considerably less likely than adults to know their rights or to protest working
environment (Basu 1998, Basu 1999). Poverty, mother of all evils, plays an enormous role in
the inception and dissemination of child labour (Edmonds & Pavcnik 2005). Desperate for
money, deprived families around the world are helpless to push even young children to work
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to increase the family's overall income. For deprived families this diminutive contribution of
a child's income or support at home that allows the parents to work can make the dierence
between hunger and a bare suciency UNICEF (1997). This is further substantiated by
a study of nine Latin American countries by Brown (2001) which found that without the
income of working children aged 13 to 17, the poverty rate would climb by 10 to 20 percent,
the report found. More precisely, prime reasons for child labor are
1. Poverty (see Greene (1992), Lieten (2002) among others)
2. Economic reforms (see Grootaert (1998), Glewwe, Agrawal & Dollar (2004), Gupta
(2002) for example) which often bring prosperity to some sections of the society at the
cost of other.
3. Poor or inadequate educational systems (see Bando, Lopez-Calva & Patrinos (2005),
Goldberg & Hine (1999), Lieten (2002) among others).
4. Rural to urban migration (see Siddiqi & Patrinos (1995) for instance)
5. Large household sizes (see Rosenzweig & Evenson (1977), Lloyd (1992) for details)
6. Social problems within the family structure, like single-parent households, alcohol and
substance abuse, etc. (see Richmond (1995) for instance)
7. Need for both women and men to earn salary (see Angrist & Evans (1996), Angrist &
Evans (1998), Bachman (2000) for instance)
8. Lure of the big city (see White (1996), Kandel & Kao (2000) for instance)
9. Cultural beliefs (discrimination between boys and girls, part of a child's upbringing,
parents' ignorance of what is really happening to the child and the impact it will have
on the child (Mlozi 1995).
In Pakistan, the causes are not very dierent. Child labour has emerged as a major social
dilemma in many less developed areas where stark poverty, literacy and rapid population
growth have forced children to seek employment for the survival of the families to which
they belong (Bhalotra 2003), Bhalotra & Heady (2003)). Key causes are the same as they
are for other parts of the globe. However, their quantitative contribution diers.

1.5 Benets of Child Labor to Employer
From the demand side, use of child labor provides for lowering the cost of production and
access to labor that is un-resting, unorganized and almost inexhaustible (as discussed by
Grootaert & Kanbur (1995)). Although, the demand side research on child labor is also an
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area where knowledge is still thin (see ILO (2004a)), here is a summary of what literature
entails;
1. child labor is cheap; frequently employers pay no wage at all,
2. children are easy to manipulate, are often unaware of their rights,
3. children are unable to organize themselves in a trade union,
4. employers can easily oppress them with threats or physical force,
5. children are considered to be faithful, obedient, hard working, and generally, will not
complain,
6. many child laborers do not know that they have rights, that these rights are being
violated and that their situation can be better.
The scope of the study is limited to supply side of the phenomenon so inhibiting us to discuss
on these issues. However, the interested readers should be referred to

1.6 Gathering Statistics about Child Labor
Owing to cultural and societal stigmatic status of child labor in many parts of the world, it
is very dicult to estimate numbers of child laborers living in a society. Apart from the issue
of dening what is child labor (paid/unpaid; full/part time) and how old is a child (usually
considered to be up to 15), there is the cost and diculty of actually gathering statistics. As
well, children's work is illegal, so people don't admit it exists. Generally speaking, here is
a list prompting important determinants aecting the process of gathering statistics about
child labor and child laborers.
1. Denition of a child
2. Denition of labor
3. Quality of Sampling design
Sucient has been discussed, in Sec 1.1, about the denition of a child and of labor. Even
after the denitions are sorted out (to the extent that they can be), ocial data on child
labor tends to be decient because of the likelihood of many caveats. Some of them are;
1.

Underreporting

In most countries, there are laws that restrict child labour (as in

most industrialized countries), from dierent respects ranging from an outright ban to
other kinds of precincts such as an outright ban on child labour for very small children,
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and for all children in hazardous industries (as, for instance, in Bangladesh, India and
Pakistan). Krueger & Donohue (2004) have presented an excellent commentary about
such laws and legislation. Thus it is quite expected from guardians and employers to
conceal information of "illegal" work by children Stewart (2004)). Therefore, many important dimensions of the phenomenon still remains unidentied, including its scale &
size, its disposition and the formative causal factors in dierent countries and globally.
2. Child labour phenomenon is as veiled as it appears noticeable. Its essence is pocketed,
camouaged, and somewhat surreptitious. These characteristic features make their
location and identication an uphill task for any researcher.
3. Decient instruments are used to collect these statistics as have been observed and
discussed by ILO (ILO 1988, ILO 1997, ILO 2002, ILO 2003, ILO 2004a) besides
others. Ideally, any statistics gathering activity stems from an idea about the location
and geography of the respondents. In the absence of this idea, certain indices needs
to be dened which may help in demarcating the geography of the respondent. These
indices are usually direct or indirect determinants of the phenomenon. Indices are not
usually used, at all, to carve child laboring population and where they are attempted,
they are not based on the local determinants of the child labor phenomenon.
In Pakistan, the issues are more or less the same. Lack of understanding on denitional and
conceptual matters marring the whole process of gathering reliable statistics (Amjad 2001).
Then there are political considerations that bias not only the gures but the whole process
generating these gures (Weiner & Noman 1995). Only child labor survey conducted so far
in Pakistan (FBS 1996) is not considering the population living in federally administered
tribal areas (FATA) by justifying that only 3% of the population is living there (see details
in Table F.2 at page 194) and ignoring lower educational & economic status of these areas
which are considered to be among some major compellers of child labor. Currently, the LFS
collects information on persons above the age of ten years (FBS 2001). While, in reality,
there is a wide range of economic activities performed by many children below the age of 10
(Awan & Khan 1992) and (Ali 1999). Similarly, the survey methodology adopted to gather
this information is not beyond suspicions (looking through the guidelines SIMPOC (2004)
has prepared). LFS conducted in 2001 is using a very complex probability proportional
scheme for dierent regions in Pakistan (FBS 2001) without any proper justication. Further, LFS conducted so far are not focusing on the type of labor these children are doing in
dierent areas and so not giving any classication for the type of labor (SPARC 2005, Assefa & Myers 1995). Many of the case studies enlisted on page 163 are using trivial survey
techniques, if they are using any, so can not be relied upon for possible huge sampling errors.
Factual data for the Baluchistan & Sindh are not available even with the Federal Ministry
of Labor (SPARC 2005). This unavailability not only makes it hard to monitor the imple11

mentation of the ECA in the province, but also reveals the lack of organization and interest
in the subject even at the highest levels.
In summary, gathering statistics about child labor is not an easy job in any community,
especially in developing societies like Pakistan. The process is marred where by conceptual
and denitional pitfalls, rigorous statistical techniques are also somewhat absent. Multifaceted surveys with robust sampling designs aected least by cultural & socio-economic
environs are also unseen in child labor literature.

1.7 Outline of the Present Study
The present study is an attempt to suggest a reliable, practical and robust sample design
to gather actual quantitative information about child laborers, to portray a real picture of
child laborers, exhibiting his/her daily life. It attempts to avoid mistakes of forerunners and
make full use of innovative and result oriented techniques available in statistical literature
under the guidelines suggested by ILO, World Bank, and other such agencies.

1.7.1 Main Objectives of the Present Study
More specically, the study is exploring;
1. Prevalence of child labour as dened previously in Sec. 1.1 page 4 (in province Lahore
& Bahawalpur divisions only).
(a) More explicitly, the study is seeking a statistically reliable estimator with knowledge of its probability distribution which may help in distinguishing its dierent
characteristics.
(b) An estimate of the child laborers along with associated condence limits
2. Prime Causes of the menace.
3. Direct, or indirect, consequences of child labor
4. Cultural dierentials, if there exist any, in the incidence and dissemination of child
labor
5. Possible segmentation of existing child laborers with respect to prevalent socio-economic
conditions
6. A discriminatory index which may help in discriminating households with potential
child laborers, or which help in calculating a household propensity towards child labor.
12

7. Usual problems faced by these crippled children
8. A prole of child laborers. This includes
(a) Modal age for entering into child labor.
(b) Average age of a child laborer,
(c) Average monthly household income having child laborers,
(d) Average monthly contribution a child laborer is making,
(e) Employment status; Are they full time employee or simply part timers
(f) Their ability to read and(or) write,
(g) Who is supporting their family nancially, they themselves or their elders?
(h) Who made the decision of joining the labor?
(i) Frequency of sickness among child laborer and the subsequent consultation with
authentic medical practitioner,
(j) Proportion of rest hours and vacations in the total working hours,
(k) How a child gets penalized, both morally and physically?
(l) Are they satised with what they are doing?

1.7.2 Chapterization
The study is composed in the formal GCU thesis style chapterization (GCUniversity 2008)
that starts with formal introduction of the topics, a literature review which helps in shaping,
tuning and steering the pace & direction of the study, present approach with respect to its
theoretical framework and methodology, and then nally the results of the study.
This present chapter is concluded with an idea of the child labor in history, etymology,
culture, present status and with a dire need of a comprehensive positive study. The coming
chapters are detailing dierent facets of such study. The ensuing chapter 2, on page 15, is
a two prong literature review, expounding dierent eorts in this domain. It also explains
the evolutionary development of theoretical (predominantly economical) framework required
for such study. Such a review provides a general, as well as an exclusive, framework for the
present study by providing yardsticks and benchmarks. Chapter 3, on page 39, presents a
theoretical framework for the present study with respect to research objectives, hypotheses
to be tested, methodology to be used to reach at the results. Objectives, presented in Sec.
1.7.1, are translated into statistical vocabulary so that these may be tested for their veracity.
It is presenting three themes, based on literacy, household and poverty, which are believed to
govern the child labor dynamics. The chapter expounds sample design with explicit details
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on its execution in Lahore and Bahawalpur divisions. Chapter 4, on page 59, expounds
the rigorous statistical estimation process for developing an estimator for estimating total
number of child laborers present in Lahore and Bahawalpur divisions. The detail includes the
associated probability distribution with the estimator for developing corresponding testing
hypotheses procedures and condence intervals. Poisson regression models are developed to
seek relationships between dierent dierentials of child labor and its propagation and to
determine the quantitative impact of household, literacy and poverty on the dynamics of child
labour. These regressions may then be used to vindicate hypotheses and thus objectives.
Further, a segmentation scheme, using multivariate cluster analysis, is developed for these
crippled children based upon their household characteristics. An index is also developed,
by using multiple discriminant analysis, to make a cut-o point between households having
and not having laboring children. A prole is also developed to throw light on how these
children are living.
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Chapter 2
Literature Review
Child labour was present even before the dawn of recorded history. The scope of present
study is limiting the review up to positive studies made so far to numerically measure the
strength of child labour. Such studies are using survey techniques which are also assuring the
veracities of their results. These survey techniques are also providing theoretical frameworks
for these studies. Here is a two prong review expounding, not only, dierent eorts in this
domain but also explains the development of theoretical framework required for such studies.
Probably, the rst concerted eort to control child labour began in England at the turn of
the 18th century when brisk growth of large-scale manufacturing culminated into exploitation of very young children in mining and industrial toil (Hopkins 1993). The rst legislative
attempt, in 1802, intending to control apprenticing of mendicant children to cotton-mill owners, proved futile because it could not provide action-able enforcement (McCall-Sarbaugh &
Zald 1989). Gaskell (1833) was perhaps among the rst authors who examined the miserable
environment of children in English factories. Social reformers challenged the worst features
of the child labour system by obtaining governmental restrictions against it (Britain 2004),
but little was done even to put into eect existing laws to cap working hours and determining
a minimum age for employment (Crawford 2000). Circumstances as bad as those strained
on poor children quickly resulted in enterprisers hiring non poor children. Further, children
were allowed to work in comparatively hazardous activities such as mining but with consent
of political, social, and religious leaders (Adams, Sumner & Ely 1912). British population
census data disclose that frequency of child labour was very high in early and middle 19th
century when in 1861, 36.9% of boys in the 10-14 age-groups were labourers and the statistic
for girls was 20.5%. The resultant social evils included illiteracy, further impoverishment of
poor families, and a multitude of diseased and crippled children.
Organized international eorts began probably with the rst International Labor Conference in Berlin in 1890 (Petherick (1954), Siddiqi & Patrinos (1995)). Although, an accord
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on principles was not reached at that time, however, similar conferences and other international moves followed. In 1900 the International Association for Labour Legislation was
established at Basel, Switzerland, with branches in at least 16 countries, to promote child
labour statutes as integral part of other international labour legislation.Such measures proves
fruitful but their eects are signicant more in industrial sectors as ILO, in one of their report
on child labour, published in 1960, reveals signicant gaps in protection of children working in
non industrial sector, including agriculture and handicrafts, in more than 70 member nations.
Academic literature on child labour may easily be viewed as a three prong investigation
where the researchers are trying to
1. develop a denition for the phenomenon
2. ascertain numerical magnitude of the menace
3. develop causes and consequences of this type of labour.

2.1 Literature Pertaining to Child labour Semantics
The literature on denitions is primarily a dichotomy, as Bourdillon (2003) puts it, between
1. Child work and child labour
2. child labour and adult labour
3. child and

not -child

4. labour and

not -labour

The dichotomy between child labour and child work starts from the distinction between
these two when it is suggested that child work is not damaging but child labour is. Child
work is more related to the unpaid, usually domestic, activities child has to perform within
household. Actually, it is more practical to characterize child labour as including all facets of
work rather than assuming that all child labour is by denition injurious to children. Gregson & Simonsen (1999) explore the meanings of dierent forms of work found within the
European Union (EU) by taking three categories of atypical work (part-time, self-employed
and undeclared) in three EU member states (Greece, Denmark and the United Kingdom
(UK)). The paper ensues how statistically dierent categories are getting more convoluted
when take into account the meanings put in them. White & Brinkerho (1981) opine, in the
context of US, that children's household tasks are a ubiquitous feature of family life. The
report is based upon a random sample of 790 Nebraska parents which also give an account on
extent of children's involvement in the household distribution of labour and the signicance
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of this work for the family. Parents rationalize these household tasks in terms developmental,
reciprocal obligation, extrinsic, and task learning activities. The relationship between these
rationalizations and socio-economic and demographic structural of the family is explored.
They reveal that these rationalizations shape a family theme, providing insight into principles surrounding the parent-child bond and the duties that parents and children owe to
one another. DeGra & Bilsborrow (1993) dierentiate between dierent types of works by
introducing the terms of domestic and market work while conducting an econometric study
in Philippines to investigate the relationship between the household size and the incidence of
child labour. They establish that this relationship is dierentiating between these two types
of work.
Recent policy makers have adopted this domestic vs. market approach. Article 4 of International Labour Convention #182 (ILO 1999) on the worst forms of child labour set
up this model by persuading countries to choose for themselves what specic activities
need to be tracked and marked for policy while agreeing to a more general denition of
child labour. As a matter of fact, this distinction is always made, even without referring it as work. UNICEF has gathered separate counts for unpaid domestic workers in
its mega survey, Multiple Indicator Cluster Survey (details of this survey are available at
http://www.childinfo.org/MICS2/MICSDataSet.htm). Bequele & Boyden (1988) comments
that most of the working children are not getting their due wages while the labour of the
children may or may not be productive. Grootaert & Kanbur (1995) question, for a World
Bank report, the scale for the child labour magnitude whose answer depends on who is being counted. They dichotomized non-educational, non-leisure time of individuals below a
certain age and full time employment in economic activity for "bad" and "not-bad" child
labour. Edmonds & Pavcnik (2005) writes an instructive note while dening child labour
by discriminating "hazardous" or "exploitive" activities. The Ateneo Human Rights Center
(Aldaba & Tamangan 2003) denes in more economic terms as "writes an instructive note
while dening child labour by discriminating "hazardous" or "exploitive" activities". Aldaba
& Tamangan (2003) distinguish between child labour and child work as dened in Table 2.1
Table 2.1: Operationalization of Child Labour Denition by Aldaba, Lanzona & Tamangan
Child labourers
Child Workers
Worst Form
Not in Worst Form
Regardless of age
5-14
15-17
No Parental With Parental
Supervision
Supervision
Anderson (2001) introduces another term,

reproductive labour, while dening labour to dif-

ferentiate between dierent ages.
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Child labour is believed by many to cannibalize adult employment in developing countries.
Children are often perceived in terms of their signicance as assets (Brown, Deardor &
Stern 2001). For example, an investigation into child labour by the ILO, child labour is a
reason of and may even be a part of the cause of adult unemployment and low remunerations
(see ILO (1988) for example).
labour, especially in the context of child labour, is often categorized by ILO (1999) and ILO
(2002) as
1.

Light form, which does not get in the way of the natural mental, psychological, and
physical growth of a child,

2.

Hazardous form, which does meddle with the natural physical growth of a child

3.

Worst form which interfere with the mental and psychological growth of a child.

It in-

cludes slavery, sale of human, tracking, debt bondage, serfdom, forced or compulsory
labour.
Apart from all severity of the literal and practical meanings of the "worst form of labour",
Dessy & Pallage (2005) argue that altruistic parents may in fact be instrumental in choosing
the worst form of child labour as such forms pay well. They modeled the worst form of child
labour in terms of a utility function given by

U (c, I ′ ) = ln c + β ln I ′
with household consumption (c) and child's income when adult (I ′ ) and β is the intergenerational time discounting factor measuring the degree of parental altruism while ln is the
natural logarithm. However, Canagarajah & Nielsen (2001) believe that light form of child
work is equally susceptible to the dangers faced by adult workers under similar conditions
as children are more seriously aected because of their dierent anatomical, physiological,
and psychological characteristics.

2.2 Literature Pertaining to Child labour Surveys
The estimation eorts has brought statistical and survey techniques into the picture.There
is substantial literature available on survey methodologies and techniques. The role of ILO
cannot be denied either in making distinctions between activity and economic activity. Keeping all these stipulations in mind, and cobbling information from various sources, Ashagrie
(1993) was perhaps the rst to put together an international data set on child labour. The
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data is appearing in Table 2.2, with some modications, was perhaps the rst to put together an international data set on child labour. Each entry is showing the number of
children (upto 15 years of age) actively engaged in some kind of labour and its percentage
proportion (within parenthesis) to the total labour force. He discovered that in 1990 there
were nearly 79 million children were economically active; out of which 42% were in Asia only.
However, over the previous 10 years, the absolute number of children working was declining
in Asia but rising in the Americas and Africa, sharply in the latter. These results are more
interesting to observe when seen in contrast to population growth rates.
Table 2.2: International Data on Child labour as Compiled by Ashagrie
Number of Children Working (000)
15 years & below
1980
1985
World
87867(4.43%) 80611(3.67%)
Africa
14950(7.88%) 14536(6.75%)
Americas
4122(1.60%)
4536(1.57%)
Asia
68324(5.71%) 61210(4.55%)
South-East Asia
6518(4.24%)
6079(3.47%)
South Asia
20192(5.33%) 19834(4.66%)
East Asia
39725(6.36%) 33463(4.79%)

1990
78516(3.22%)
16763(6.77%)
4723(1.46%)
56784(3.76%)
5587(2.74%)
27639(5.66%)
22448(2.93%)

It is worth mentioning that while Ashagrie (1993) estimates, have the advantage of comprehensiveness, they normally give lower values for the frequency of child labour than other
existing estimates. Indeed, more recent work by Ashagrie (1998) and the ILO (1996), which
were based on detailed surveys in Ghana, India, Indonesia and Senegal, have revealed in
upward adjustment of these gures. Further, these statistics are gathered for the children
doing full time work while all part timers are not included. Recent ILO estimates (ILO 2002)
indicate that if "child labour" is taken to add in those who do part-time work, these numbers
gets even more than double. Thus the 1995 gure, mentioned at the start of this chapter,
for child labor would climb to 250 million. Basu (1999) replaced the absolute measurement
concept with participation rates. These rates, as he put them, are simply the percentages
of relevant age group who work and are very helpful in comparing the extent of child labour
in dierent communities with dierent populations. Figure 2.1 shows these participation
rates, extrapolated up to year 2010, for the whole World, and then relative contributions of
African, and Asian countries.
These trends are quite suggestive in their interpretation. Generally a downward trend is
signicant among all regions. Asian countries are showing a sharp dip in these rates after 1980. The same dip is observed for African countries however its sharpness is not as
acute as of Asians. Further, these rates are highly sensitive to income. Ashagrie (1993)
compiled these results by making use of statistics available with the countries from exclu19

Figure 2.1: Extrapolated Participation Rates as Calculated by Basu

sive child labour surveys, labour force surveys and population censuses. ILO/UNESCO
has cast serious doubts on the veracity and authenticity of these statistics (see ILO (1971),
(1988),(1996),(2003),(2004b) for details of these doubts). Grootaert & Kanbur (1995) criticizes the absence of systematic data collection on the incidence of child labour obviously
aects the amounts of research done on the determinants of child labour. They say that
almost all work done is based on small case studies covering a sub-national area, often one
or a few towns or villages, at most a province or region. Canagarajah & Coulombe (1997)
investigate the eect of child labour on schooling. Based on secondary data sets, collected
primarily by ILO (1996) on child labour and poverty to develop proles for the child labourers in Ghana they did made an econometric analysis and developed a bivariate probit model
where the rst variable regarding schooling which is set to 1 if the child went to school in
the previous 7 days & 0 otherwise, and second for economic activity which is set to 1 if the
child is economically active. The explanatory variables, in this probit model, include mainly
household characteristics. Poverty and the education of the father have come as the most
important determinants of child labour.
Bequele & Boyden (1988) criticized on the size & scope of such surveys that those, in most
of the cases, are based upon fairly small samples. They based his studies of a survey carried
out at the place of work, enabling him to assess the conditions experienced by the children.
Grootaert & Kanbur (1995) laments the absence of systematic data collection on the incidence of child labour obviously aects the amounts of research done on the determinants of
child labour.
Further, what amount, or type, of labour a child may engage in? The academic literature on
20

prevalence is available primarily in the form of surveys conducted either at the state or at
some NGO or CBO level. ILO, and Statistical Information & Monitoring Program on Child
Labour (SIMPOC), is very resourceful and vocal in this respect. They have developed survey
designs, sampling schemes and exquisite training programmes to conduct such surveys. Their
websites are a good source of such material.

2.2.1 Literature Related to ILO/SIMPOC Activities on Child labour
ILO, a dedicated UN organization, is well procient in running ecient surveys to put together reliable statistics about these children. The major reason for such dearth, and in
many cases, complete absence of statistics on child labour, as mentioned already, has been
the lack of a suitable survey methodology, as well as unambiguous perception, denitions
and classications of the factors and dierentials relating to child labour. ILO conducted
an exhaustive scrutiny on the availability and quality of statistical data relating to working children in more than 200 countries and territories and evaluated that their own data
collection schemes and other related aspects. The nding showed that
1. Child labour statistics did not exist in the majority of the countries, and
2. large amount of available statistics was incomplete in many ways.
The SIMPOC, the statistics and monitoring unit of the ILO's International Programme on
the Elimination of Child Labour (IPEC), put forward technical support to ILO member
states to produce reliable, comparable and comprehensive statistics on child labour in all
of its forms. It suggests six basic methodologies to produce these statistics including: (1)
National Child Labour Surveys (2) Rapid Assessment Studies (3) Baseline Surveys (4) Establishment based Surveys (5) Street Children Surveys and (6) School-based Surveys. All
these methodologies, however, are not mutually exclusive; instead much is common in them
and they can be used in a pooled and complimentary way.
1.

National Child labour Surveys
Primarily, these are state level household based sample surveys whose respondents are
parents, guardians, or household-heads living in the same household. The surveys are
stand-alone activities but can be incorporated as separate modules in other state level,
household based, purely statistical in nature, surveys such as labour force surveys. The
statistics and information produced from these surveys include both economic and noneconomic activities of children such as within household tasks, demographic and social
characteristics of household members, working hours, nature of jobs, health and safety
issues as well as injuries at work and opinion of parents about children's work. Not
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tackling exclusively the worst form of child labour, these surveys capture information
on jobs mentioned in ILO Convention #182 as "hazardous work" (ILO 1999). To
capture the more hidden and illicit forms of child labour, SIMPOC mainly relies on
other methodologies such as the Rapid Assessment. Sec. 2.2.2, at page 23, details some
of these child labour surveys, mostly conducted under the guidance of ILO.
2.

Rapid Assessments Studies
In contrast to national level sample surveys, the Rapid Assessment Studies are focused
on limited geographical areas. Designed jointly by ILO and UNICEF, in response to
unavailability of data on worst forms of child labour, the studies are methodologies
of collecting descriptive information on hidden or illicit forms of child labour quickly
and in a limited geographical area. More qualitative and less statistical in approach
these studies are often used at the rst phase of programme planning but suitable
for extrapolation or generalization outside the scope of the interviewed respondents.
As compared with household-based surveys, these are signicantly easier, inexpensive,
and quicker to execute. These studies has proven more useful for obtaining detailed
knowledge of the working environment and life circumstances of children who are the
victims of the worst forms of child labour.

3.

Baseline Surveys
Baseline studies are very limited scale surveys aimed at the exact identication of
specic child labour populations and their socio-economic characteristics, in addition
to the determinants and consequences of child labour in pre-dened sectors of the
economy. They are knitted with social action programmes in terms of discriminating
target groups in labouring children and monitoring their departure from work over
time. Both quantitative and qualitative methodologies are employed in such studies
with a mix of sample survey and participatory approaches, such as community-level
inquiries, household and employer surveys, street children inquiries, school surveys,
and the rapid assessment studies. Sec 2.2.2, at page 23, is detailing some of these
baseline surveys, mostly conducted under the guidance of ILO.

4.

Establishment-based Surveys
Establishment surveys are primary tackling demand side of the issue and targeting
employers of children, and where possible, the child workers, themselves, but at their
work stations. These establishments, or work stations, are often identied from a
state level Child Labour Surveys. Establishment-based surveys are mostly focus group
oriented studies and include topics such as working hours and conditions, benets and
injuries of children as compared with adults. They also make a database of causes
employers have to hire children and the hiring methods used.
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5.

Street Children Surveys
Street children surveys, in contrast to all other types of studies, target exclusively on
two main types of children at work: (1) those who abode and work, as well, on streets
and do not have any other place of permanent residence; and (2) those who work, and
not abode, on the streets but normally reside with their parents or guardians. While
later type falls under the scope of any household based survey, the former type can never
be. The approach not using any statistical methodology relies on randomly conversing
with children and, if possible, their employers and/or clients, using a questionnaire
similar to those in the National Child Labor Surveys.

6.

School-based Surveys
School-based surveys are intended to obtain further information concerning children
who have been identied as working via the household surveys. The purpose is to
determine the impact of work on performance and attendance in school as well as
the children's attitudes to studying in general. The surveys include interviews with
teachers and school management allowing for comparisons of working children and
non-working children in school. The surveys also attempt to assess some of the schoolrelated factors that may inuence a child to work, such as the quality of the school
and the children's perception of the relevance of their education.

Besides these eorts by ILO and SIMPOC, plenty of practical examples are available around
the word to conduct a specialized, direct or indirect survey focusing exclusively on child
labour.

2.2.2 Practical Experiences in Survey Sampling for Gathering Statistics Relating to Child labour Around the Globe
Mostly these surveys are focusing on child labour but there exist some surveys in the following
paragraphs where the primary focus is not child labour but still the survey is providing
information on this menace.

2.2.2.1 Child labour Survey in Pakistan
FBS in Pakistan, adopted a two stage stratied cluster sampling (FBS 1996). The same
simple random sampling scheme is used at each stage. Target population for this survey
consists of all urban and rural areas of the 4 provinces of Pakistan as dened in the Population
Census 1981, given in Table F.1 at page 194, excluding military-restricted and Federally
Administered Tribal Area (FATA). Distinction is made between economically active and
other children. Abreast with geographical reporting level of the estimates and to manage
heterogeneity among dierent population groups for covering child labour a stratication plan
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is proposed. 11 large sized cities, according to the Table F.3 at page 195, have been regarded
as independent strata. After stratifying the population of big cities using administrative
hierarchy, all remaining cities and towns have been put together to form a single stratum.
Each of these strata has been further sub-stratied, at the second stage, into low, middle
and high-income groups (see Table 2.3).
Table 2.3: DISTRIBUTION OF HOUSEHOLD CLUSTERS IN PAKISTAN CLS 1996
Provinces
Punjab
Sindh
NWFP
Balochistan
Pakistan

Low
166
149
56
58
429

Urban
Middle High
282
52
233
28
100
16
83
2
698
98

Total
500
410
172
143
1225

Rural

Total

342
116
124
58
640

842
526
296
201
1865

In rural areas of Punjab, Sindh and NWFP, each administrative district has been treated
as an independent stratum. In Baluchistan province the whole administrative division has
been considered as a stratum.
In the second stage, each city/town in the urban domain has been split into smaller areas
called blocks. These blocks were treated as PSU both in urban and rural areas. All this
totals to 1,865 sample PSUs covered in the survey selected from each ultimate stratum using
PPS. Within each sampled PSU, clusters of 75 household, or SSU, were formed. One cluster
from each sample PSU was randomly selected and all household within a cluster are used
for the child labor survey. The number of household in this manner totaled 140,298 (see
Table 2.4).
Table 2.4: Number of Households Listed in Pakistan Child Labour Survey 1996
Provinces
Punjab
Sindh
NWFP
Balochistan
Total

Urban
HH
EAC
37510 2635
30672 1320
13159 1375
10834 196
92175 5526

Rural
HH
EAC
25420 4968
8710
579
9894 2824
4099
65
48123 8436

Total
HH
EAC
62930
7603
39382
1899
23053
4199
14933
261
140298 13962

where HH denotes number of households while EAC denotes the number of economically
active children. Then each household within any cluster having at least one economically active child within the age bracket 5-14 years were enumerated. As a matter of fact, this survey
is not recognizing dierent types of labour children involved in, but giving an encyclopaedic
list of all sorts of such activities.
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2.2.2.2 Base Line Surveys of Selected Hazardous Industries in Pakistan, 2003
The base line surveys were conducted in Hyderabad, Sialkot, Kasur, Chirat, Chakwal, and
Shangla, by AchildA Consultants Pakistan, in association with FBS who was primarily
responsible for designing samples. A national level list of 29 hazardous industries has already
been developed under the direction of Ministry of labour. The main purpose of these base line
surveys was to collect accurate and veriable data on each of the target groups of Pakistan
Time Bound Programme to establish the nature, magnitude, causes and consequences of
the worst forms of child labour. School dropout surveys were also conducted in order to
understand the causes for high rate of dropouts and the extent of its linkage with child labour.
Multi-stage stratied random sampling was used to collect information from selected areas.
The glass bangles industry of Hyderabad is estimated to involve 9800 to 10000 children.
Number of children working in surgical instrument manufacturing is estimated to be around
5800. There were relatively fewer number of children in Kasur's tanneries and Coal Mines
of Chirat & Chakwal. Tanneries employed 700 to 750 children under 18, while coal mines of
Chakwal and Chirat engaged about 750 to 100 children respectively.

2.2.2.3 ILO Projects for Child labour in Pakistan
ILO has been very vocal and instrumental in addressing the problem of child labour. Pakistan's Government, employers and workers representatives have been elected members of
the ILO governing body continually over the years. The ILO representative oce was set up
in Pakistan in 1970 which was rst located in Karachi and later shifted to Islamabad when it
became capital of the country. Before that, the ILO had a Correspondence Oce in Karachi
with an ILO National Correspondent. The ILO has been providing technical assistance to
Pakistan in various elds of its competence and concern including child labour. There are a
number of projects ILO has carried out in this regard. Here is a list of more recent and still
in progress (mostly) projects;
1. Combating hazardous & exploitative child labour in surgical instruments manufacturing. Duration of the project is 3 years with starting in July 2003. It's a rapid
assessment study and almost completed with the ocial report is in press.
2. Child labour Awareness & Social Mobilization Programme in FATA, FR, & Malakand
Division. Duration of the program is 1 year with starting in April 2001. It is a baseline
study to assess the quantity and quality of the lives of children living in the area.
Results show that stark poverty and widespread illiteracy are the two main causes of
child labour there.
3. Combating child labour in carpet industry. Duration of this Rapid Assessment/Baseline
study is 3 years with starting in September 2002. Focus area is Southern Punjab. The
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study focuses on the social lives of these children and investigates how labour aects
their households.
4. Combating child labour through education & training. Duration of this School based
project is 3 years with starting in September 2002. Focus area is NWFP.
5. Combating child labour through media campaign to convene seminars and conferences.
Duration of this baseline study is 2 years with starting in July 2003. Focus area is whole
Pakistan.
6. Project of support for the National Time-Bound Programme to help eliminate the
worst forms of child labour from Pakistan. Duration of the project is 4 years with
starting in October 2003. The study is still in process. Basic purposes of the study are
to limelight the issues of children' involvement in the brick manufacturing and in the
chemical industry.
7. Combating Child Tracking for Labour & Sexual Exploitation. Duration of the project
is 3 years with starting in October 2002. The project is still in process.
8. Preventing & eliminating exploitive child domestic work in South Asia. Duration is 2
years with starting in March 2004. The project is still in process.
An exhaustive list of all such projects is readily available from the ocial web site of ILO
Pakistan (http://www.ilo.org.pk/index.php) or any other ILO publication.

2.2.2.4 Labour Force Survey in Pakistan 1999-2000
This nation-wide sample survey records information on labour force participation of household members aged 10 years and above on labour market, education, demographic and
socio-economic conditions of the households. The labour Force Survey 1999-2000 (FBS
(2000),(2001)) showed that children aged 10-14 represented on average around 20 per cent
of the total population of Pakistan. Nearly 11% children are working in the entire country,
with considerable gap between the labour force participation rates of males and females - at
18.32% and 2.79%, respectively. The highest rate of labour force participation is observed
in Punjab at 11.83% with the lowest in Sindh at approximately 8.5%. The gures for labour
force participation rates for children are increasing considerably from 11% to around 19 percent when special probing questions are included. The same pattern is observed for all the
provinces. The labour Force Survey shows that unemployment rate of children aged 10-14
was around 21 per cent in the survey year. The female unemployment rate is observed to
be very high as compared to the male unemployment rate in all the four provinces of the
country. Moreover, the highest number of underemployed persons was observed in NWFP.
Among the unemployed children aged 10-14, the majority is found illiterate with the highest
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gure for unemployed illiterates at 21.57 for Baluchistan. 31% of children of the age bracket
10 to 14 are working in the informal sector while 23% are having elementary (unskilled)
occupations in the entire country.

2.2.2.5 Child labour Survey in Turkey, 2003
In Turkey, State Institute of Statistics with technical collabouration of ILO and IPEC,
adopted a three-stage stratied sampling with PPS at each stage (ILO 2003). The survey
is using SRS1 at each stage. Target population was all persons aged 12 and over. Primary
stratication consists of dividing localities into 6 groups by population size based on Population Census 1985. These primary strata are categorized into urban and rural domains for the
purpose of reporting survey results. At the second level, stratication introduced regions.
Each category is classied further into 7 regions based on geographic locale & socio-economic
characteristics of the province. 21 cities with population of over 200,00 are automatically
taken into the sample, and therefore each of these can be considered a separate stratum
for the purpose of sample selection. For a given primary stratum, the sampling procedure
and rate are identical across all regions. At the third stage, some other characteristics like
population size, locale or literacy rate is used for stratication. The survey is quite comprehensive in its details but covering children of ages 12 and over. This age may be justiable
for mainstream urban areas but totally unfair for rural areas (ILO 1997).

2.2.2.6 Child labour Survey in Zambia, 1999
In Zambia, a child labour survey is conducted with the main focus of drawing a representative
sample of about 8,000 household distributed proportionally between nine provinces and 72
districts (Zambia 1999). A two stage stratied cluster sample design is adopted. Central
Statistical Oce, the sole responsible for such ocial statistics, demarcated the country
further into Census Supervisory Areas (CSA) within a district. Then, the CSA is further
divided into Standard Enumeration Areas (SEA). The listing of all CSAs and SEAs was
used as the sampling frame for the survey and SEAs were the PSUs. About 360 SEAs were
selected from a total of 13,000. The measure of size for selecting the sample SEAs was the
number of household from Population Census 1990. The rst stage involved the selection of
PSUs based on PPS. The second stage was the selection of household within the sampled
SEAs. At the second stage the stratication was done on the basis working children. The
household were stratied into three categories; those with at least one child working for pay
or prot, those with at least one child worker but not for pay or prot, and those with no
children working at all. The given number of household to be selected per cluster (SEA)
was then allocated to the three strata proportionally, to yield a completely self-weighting
sample.
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2.2.2.7 Families & Children Survey in Great Britain, 1999-2001
It is large scale longitudinal survey, conducted by Department of Works & Pensions, with the
main aim is to explore the eectiveness of work incentive measures and the eects of these
measures on families' living standards. Barnes (2004)is giving a featuristic detail of the study.
Although, not discussing child labour directly, but yielding valuable quantitative insights into
the status of child labour in Great Britain. Like some other surveys, the Scottish Islands and
the area to the North of the Caledonian Canal are excluded due to disproportionate eldwork
costs in this area. This amount to, about, 3% of the total covered area. In the rst wave, a
regionally stratied cluster sample design was adopted, with postcode sectors as PSUs. 150
sectors in England, Wales, & mainland Scotland (stratied by region and also urban/rural)
were systematically selected, with selection probability determined by the number of Child
Benet records in each sector. Within each of these sectors, individual records were sorted
by full postcode, prior to 100 records being drawn randomly from each sector. The second
wave, the survey had two distinct elements. First all the respondents of the rst wave were
followed. Secondly, in order to achieve a representative cross-section in 2000, further families
were added by re-screening those found ineligible at wave one, and also by screening new
Child Benet recipients. A similar procedure was followed in 2001 for the third wave of the
survey, maintaining the panel elements and generating a third representative cross section.
From wave three onwards, the representativeness can be checked by comparing the data set
against key demographic characteristics and benet/credit receipt gures from other sources.

2.2.2.8 Socio-Economic Panel Survey in Netherlands, 1984-95
A two stage sample has been designed with a sample of municipalities and, secondly, a
sample of address. Statistics department of the Government of Netherland is giving details
of the survey (Netherland 1995). The sample was designed to be self-weighting. The PSUs
are selected from the post oce address lists and the sampling frame includes the total
population of household heads. Once the sample was selected, all sampled PSUs2 were
eligible for interviewing. A survey weight has been assigned to each sample case. This was
done in order to adjust the sample for survey units that were selected but not interviewed.
The weighting also helped to adjust for missing data or other non-sampling errors related to
income.

2.2.2.9 Cambodia Child labour Survey, 2001
In Cambodia, the National Institute of Statistics and National Statistical Organization used
a two stage stratied sample design for a child labour survey (Cambodia 2001). The sample
design was based on the results of the General Population Census 1998. This survey was
conducted on a nationwide representative sample of 12000 household within 600 PSUs (vil28

lages) and targeted to children aged between 5 and 17 years old. The sample was designed
to provide information on child labour for research in various elds of social and economic
studies. At the rst stage, villages (the PSUs) were selected from a list of villages for every
stratum within the domains listed in order of province/city, district, commune and village.
The method of circular systematic sampling with the probability of inclusion of a village
proportional to its size (PPS) was used to select the villages.

2.2.2.10 Garbage Cleaning Community & Child labour Survey in Nepal, 2001
Generally garbage cleaners are concentrated in urban centers (GEFONT 2001). It is dicult
to estimate the actual number of household of garbage cleaners in dierent localities of the
Kathmandu valley. To nd out the number of household a rapid census for counting of
households was conducted with the help of the Nepal Independent Garbage Cleaners Union.
The census has recorded 992 households (679, 174, & 139 households in Kathmandu, Lalitpur
& Bhaktapur respectively). The estimate was used as the sample frame for determining the
sample size in dierent localities of the community under study. Some small localities having
few households are excluded with determining the sample households. The ultimate average
sample size has been 40.4 percent (401 household) of the total household, though there is a
slight variation in dierent places under study. The Sample was drawn on the basis of simple
random sampling with replacement, which was based on the list of the households prepared
at the time of rapid census.

2.2.2.11 Child labour Survey in Egypt, 1991
A multidisciplinary approach is adopted by the study, encompassing the legal, socio-economic,
and psychological and health aspects related to this stigmatic phenomenon. The project was
planned by Azer & Ramzy (1991) for National Center for Social & Criminological Research
and UNICEF. Target population was all children between the ages of 6 and 12. The study
concentrated on the hazardous occupations like textile industries, foundries/furnace based
industries, chemical industries and mechanic workshops. The areas chosen for the work were
Greater Cairo, incorporating the governorate of Qalyoubeya, Giza and Cairo and including
both urban and rural areas. Each chosen area included at least two out of four types of
workshops chosen. Thus the workshops representing the four chosen hazardous occupations
were selected. From the selected workshops, the sample of working children was identied.

2.2.2.12 Child Activity Survey, Sri Lanka 1999
The Department of Census & Statistics of Sri Lanka was entrusted with designing and conducting a household based sample survey for the measurement of Child labour related issues
in Sri Lanka through a project sponsored by the International Program on the Elimination
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of Child labour (IPEC), functioning under International labour Organization (ILO). Details
are available in Lanka (1999). The survey covered a sample of 14,400 households, which
were interviewed on the nature of the economic activities of each child within the household,
the consequences and challenges faced by each child while in employment, and the amount
of time the child spent for his/her studies and recreational activities. A two stage stratied
sampling procedure was adopted to select an ultimate sample of 14,400 housing units. The
master sampling frame prepared for the Demographic Survey - 1994 was used as the sampling frame for the selection of sample for the Child Activity Survey - 1999. This sampling
frame consists of about 4000 primary sampling units (PSU's) and out of this 4000 PSU's, 960
PSU's were selected using probability proportionate to size (PPS) method, to be enumerated
in the Child Activity Survey. The PSU's were formed such that the housing units located
in the PSU's can be identied within the clearly dened physical boundaries of the PSU.
The known selection probabilities associated with each PSU in the master sampling frame
prepared in 1994 were adjusted to get the selection probabilities of the PSU's selected in the
Child Activity Survey -1999 sample. The survey was conducted in areas excluding Northern
& Eastern provinces of Sri Lanka. (There are 9 such provinces altogether in Sri Lanka).
Each province consists of 2 or more administrative sub-divisions called districts. The area
in which the survey was to be conducted was stratied by district and sector of residence
(urban & rural) thus forming 34 strata. (There are 17 districts in the 7 provinces where
the survey was conducted). Survey eld work was done in four rounds during the period
from November 1998 to June 1999. However the reliability of the information provided by
respondents as to the duration of time spent on each activity is questionable, especially when
the involvement of the child in a particular activity is very minimal.

2.2.2.13 National Sample Survey on Child labour, Bangladesh 1995-96
In 1995-96, the Bangladesh Bureau of Statistics conducted an ILO-sponsored child labour
survey (Bangladesh 1996). The National Sample Survey of Child labour was a household
survey that measured child labour based on responses to several interview questions. Based
on the interviews, all children ages ve to 14 within a household were classied into one of
three categories: "working," "not working," or "inactive." Working children were dened
as those who had worked for one or more hours during the reference period (either one
week or one year). Work was dened as employment for pay or prot or non-remunerated
economic activity on a family farm or enterpriser. Children who were full-time students and
engaged in household economic activity during leisure hours were not counted as working.
Not-working children were dened as those who were involuntarily out of employment during
the reference period but who had been actively seeking a job or prevented from seeking one
because of illness or lack of opportunity. Inactive children included full-time students and
child household workers (not including children who worked unpaid for a family farm or
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other family-owned/operated business). Children in the rst two categories made up the
total child labour force in Bangladesh. The ocial government estimate for the number
of child labourers, however, counted only children working, not those who were looking
for work or involuntarily unemployed. Two reference periods were used to classify child
labourers based on the "usual activity" and "current activity" approaches. The current
activity period asked whether children had worked at least one hour in the previous seven
days. It led to an estimate of 6,455,000 for the total number of children in the labour force,
including 6,304,000 working children and 151,000 not-working children. The usual activity
reference period, which was used to capture seasonal or sporadic employment, asked whether
or not a child had worked at least one hour in the past 12 months. This approach yielded a
total child labour force of 6,584,000, which included 6,298,000 working children and 286,000
not-working children. One major limitation of this survey is that children attending school
were considered ineligible for inclusion in the work force no matter how many hours they
worked during the week. As a result, the number of economically active children estimated
is likely to be underreported.

2.2.3 Common Themes & Observations Among Child labour Surveys Conducted around the Globe
No doubt, these surveys are covering dierent populations, cultures and locales but still there
are some common themes that run across all of these surveys. The operational denitions
of dierent phrases like who is a child, what activity is labour, etc. are all dierent in these
surveys so these can not be compared but still these may be very helpful in giving a roadmap
to develop an estimation procedure for estimating child laborers. Some of our observations
are
1. Child labour is treated as a synonym for the exploitation of the children. A distinction
is usually made between child labour and child work which is, be denition, a child
labour minus his/her corporal, and mental exploitation.
2. A child labour survey, especially on a national level, is such a mega event that requires a
synergistic eort of many dierent professionals. It requires, primarily, economists who
can dierentiate between labour and daily routine work. It requires psychologists who
can dierentiate between childhood and adulthood. It requires chemists and public
health specialists who can dierentiate between hazardous and benign types of labour.
Above all, it requires survey specialists who can devise/utilize specialized techniques
to extract reliable statistics.
3. There is no common denition available for the age of a child among dierent surveys.
Dierent authors, agencies, or governments are using dierent cuto points to delimit
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the age of a child from an toddler or youth. Generally, there is a consensus for the age
cuto between a toddler and a child and it is taken as 5. But, for the ceiling, there
exists dierent ages. Mostly authors uses 15 as the cut o point.
4. Labour is, however, dened quite synonymously among dierent surveys. Probably it
is due to ILO/SIMPOC which is present almost everywhere, especially in state leveled
surveys, as a backbone of such activities. Labour is dened quite atly as an activity
for economic gains while in some instances, authors do use hierarchical categorization
where the phrases like light work, worse child labour, hazardous labour, etc are used.
5. Mostly, a child labour survey is conducted using design based sampling techniques
even when causal relationships are to be studied. It may be due to the inuence of
ILO/SIMPOC.
6. Mostly, a child labour survey is household based rather than individual child base.

2.3 Literature on Causes & Consequences of Child labour
The literature on causes and consequences of child labour is proliferated by economists who
usually approach the problem either from demand side or from supply side. As has been
discussed before, the demand side approach explores the problem from the users' of child
labour, point of view while the supply side is the manifestation of the desperation of families
and households which are forcing them to send their children for labour. Greed is the only
rational that is driving factories, employers and companies (in the latest sense) to go for
inexpensive labour in the form of children. Hirsch (1905) and Woodward (1906) are perhaps
the two names in early writings that discusses in detail "a Business Man's Viewpoint on
Child labour". Grootaert & Kanbur (1995) talks about the demand side analysis of child
labour problem in terms of structure of the labour market and the prevailing production
technologies. Although, there is not much literature focusing this side, it has its episodes in
all times. Canagarajah & Nielsen (1999) outline demand-side factors that can play critical
roles in perpetuating child labour. Gaines (1996), King & Marcus (2000), Lesson (2000) are
some recent examples of this literature.
Discussion of the determinants of child labour, often, revolves around the literature on time
allocation within household. In a way, more emphasize is given to micro level analyses rather
than macro level which focus more on the law, legislation and policies. Researchers who
have rummaged causes and consequences of child labour in a society always talks in terms of
adjectives like poverty, or household poverty at micro level, and literacy, or schooling. One
may simplify the causes as poverty-child labour nexus while the eects as child labour-human
capital nexus. Whatever be the case, household plays a decisive role. Such within-household
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decision making models, usually called as bargaining models, tried to explain simultaneously
decisions of expenditure and child labour and, at times, also child schooling and fertility.
Broadly, there are two types of such models exists in literature (see Brown et al. (2001));
1. those in which children have no negotiation, or so-called bargaining, power and parents
are making all decisions that ultimately serve their own interests without regard for
the impact on the child, and
2. those, in contrast, in which children have some intrinsic value.
Statistically, all these cause and eect studies are regression analyses where the child labour
onus is attempted to put on a list of factors; some are intrinsically endogenous while the
others are exogenous in their very nature.
Sending children to school is an investment that incurs costs in the present and yields benets
in the future. Any factors that aect either the desire or ability to invest in children's
education or health will aect child labour. These are some of the instrumental variables for
these models;
1. Instrumental Factors for Unitary Model
(a) Income And Wealth
(b) Income Volatility
(c) Debt
(d) Family Size And Fertility
(e) Family Structure And Migration
(f) Parental Perceptions, Attitudes And Aspirations
2. Instrumental Factors for Collective Model
(a) Schools
(b) Access, Relevance, Quality, Cost
(c) Production And Demand For labour
(d) Social, Economic And Contextual Factors
A striking features of these instrumental variables is their interdependence which may be
crucial in developing statistical modeling. Like increasing poverty would also increase illiteracy where one wants to study the eect of its increase on child labour. Poverty, as a matter
of fact, is related to many other social problems. It also aects the demand of labour in the
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society - increasing poverty reduces the demand of labour (at least hypothetically) - where
one may suspect a parabolic relationship between poverty and child labour. Similar is the
case of other variables where one may suspects that larger the family size, especially larger
number of children in the family may results in greater chance or incidence of child labour.
Such a scenario requires special attention. One possible way out is to use separate models
to investigate potentially related variables. Another way is to use intelligently developed
constructs to measures these variables.
A household characteristics based analyses, traditionally, revolves around
1. Household poverty
2. Household literacy level, and
3. Household demography/composition
All other variables, if they exist at all, are either insignicant or derivatives of these three. A
whole lot of literature exists on the critical presence of these variables in the dynamics of child
labour in any society. But all these variables may be taken in many senses (Pinker 1999).
Poverty, for instances, may be measured on an absolute scale which refers to a set standards
which is consistent over time and between countries, or on a relative scale where income,
or wealth, disparities are seen as an indicator of poverty rather than material deprivation.
Literature on the causes and eects of child labour use the relative scale more in referring to
poverty. A seminal theoretical paper that captures the role of poverty in the dynamics of the
child labour is Basu & Van (1998) who use subsistence constraints as an assumption for child
labour which culminates in multiple equilibriums in the labour market. A striking result is
the normality of child leisure which goes against the traditional negative income eects on
child labour. Among recently published literature, Baland & Robinson (2000) formalizes
the poverty/child labour mechanism that child labour decisions are made to maximizes
the present discounted value of household's income. Similar endeavors may be found in
Parsons & Goldin (1989) and Andvig (2000). Ray (1998)concludes that child labour in
Pakistan is not negatively correlated with income and related variables. Bhalotra (2007)
proposes a test of poverty compulsions and investigates it for data on children in wage work
in rural Pakistan. The results dispose that boys appear to work on account of poverty
compulsions while the evidence for girls is ambiguous. Despite prolic writings, the poverty
is always treated as a binomial, at most trinomial, variable leaving little room to study this
variable in connection with other household characteristics to make a cluster analysis to
cluster/segment the child labour market for household characteristics. Ray (1998) conducts
a two prong cross country study and investigates the omni-accepted association between
poverty & child labour, at one hand, and poverty & schooling for Peruvian and Pakistani
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population. Primarily, he used mere descriptive statistics, ratios and percentages to draw
conclusions. He concluded that there is a positive association between child labour hours
and poverty, and a negative association between child schooling and poverty for Pakistani
populace but couldn't conrm the same association for Peruvian people. He uses secondary
data from Peru Living Standards Measurement Survey in 1994 and Pakistan Integrated
Household Survey in 1991. Blunch & Verner (2000) attempt to probe in the link between
poverty and child labour. They start with the categorization of child labour into harmful and
necessary child labour. The analysis of incidence and determinants of harmful child labour
in Ghana leads to several interesting conclusions, the major conclusions emerging from this
study are:
1. we reinstate the positive relationship between poverty and child labour, a conjecture
that has been questioned by recent literature
2. we nd evidence of a gender gap in child labour linked to poverty, since girls as a
group as well as across urban, rural and poverty sub-samples consistently are found to
be more likely to engage in harmful child labour than boys, and
3. there exist structural dierences in the processes underlying harmful child labour in
Ghana across gender, across rural/urban location as well as across poverty quintile of
the household.
However, there do exist anti-thesis. Canagarajah & Nielsen (1999), in their review of several
studies, do not nd clear evidence that poverty is associated with higher incidence of child
labour. Similarly, Boozer & Suri (2001), in their study of Ghana, do not nd a link between
poverty and child labour, concluding that policies to alleviate poverty may not be appropriate to reduce child labour. Duryea & Arends-Kuenning (2003) and Bhalotra & Heady
(2003) termed this non-relationship as "wealth paradox".
Household literacy, in a similar fashion may be taken either as the literacy among children,
when it is studied as a competitor of labour among children, or literacy level of the household
where it is studied as a dominant moderator in the afore mentioned bargaining models.
Literacy, especially in former sense, is usually listed among unobserved characteristics of the
household which is always dicult to measure (Deb & Rosati 2004). Eorts are however
made in this direction where multi-nomial models are used to regress child labour on dierent
activities (Ray & Lancaster 2003, Deb & Rosati 2004). Orazem & Gunnarsson (2003) use
a three stage variant of Ben-Porath (1967) model to outline the exogenous and endogenous
variables that enters the time allocation decision. Ravallion & Wodon (1999) investigate the
displacing factor of child labour by positively testing the eects on children's labour force
participation and school enrolments of the pure school price change induced by a targeted
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enrolment subsidy in rural Bangladesh. Khanam (2003) proposes a polytomous model to
quantify this relationship. She suggests if Yj denotes the polytomous variable with multiple
unordered j mutually exclusive categories (j =0 if child attends school, j =1 if child works
and attends school, j =2 if the child neither work nor study and j =3 if the child works
only) and Pi1 , Pi2 ,. . . , Pij are the probabilities associated with these categories, then these
probabilities be modeled as






exp xT β
∑
1 + exp xT β
P (yi = j|xi ) = Pij =
1


∑

1 + exp xT β

if j > 0
otherwise

where β1 , β2 , β3 are the multi-nomial regression coecients for the categories dened earlier.
She estimates the involved coecients for children in Bangladesh. Ray & Lancaster (2003)
used multinomial regression model of the form

Y i = X i β + ϵi
Where Yi may have only four possible values depending on the activity of the child either at
school or at work. Yi =0 if child attends school, Yi =1 if child works and attends school, Yi
=2 if the child neither work nor study and Yi =3 if the child works only. He did use structural
equations for the child's activity at school and at work to further qualify this multinomial
regression model. Maei, Raabe & Ursprung (2004) prefers a tobit specication in their
estimation of relationship between political repression and child labour. They use GDP per
capita, ratio of domestic credit extended to private sector, number of children per family,
share of country's population living in urban environment, openness of an economy, and political repression in terms of political rights index of Freedom house as explanatory variables.
They did improvise the relationship by including dummy variables for religion, geographic
regions, and for the size of the country. An interesting sequel for their politico-economic
empirical analysis vocabularise as "any policy for political liberalization is also helpful in
combating child labour". Still the literature is missing for the investigation of overall literacy level of the household that may play a critical role in the bargainings in the household. A
literate father or a literate household head may change the fate of the children in the household despite all pressures of poverty, especially in cultures like Pakistan, Bangladesh, and
India. This household characteristic, when studied in connection with the poverty/income
level of the household may give striking results.
Family structure, or household demographics, is one very important dimension in the dynamics of child labour in any society. Although, a little is written about this facet, its
signicance can not be denied. Apart from Basu & Van (1998) and Baland & Robinson
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(2000) who made indirect connotations on the role of family size and structure in the dynamics of child labour, its role in educational achievement has already been established (see
Currie (1997), Buchmann (2000) for instance). Fuller & Keiley (1995) investigates the eect
of gender dierences in educational attainment. Patrinos & Psacharopoulos (2004) analyze
the eects of being indigenous, number of siblings, their activities and their age structure
on child schooling progress and child non-school activity and categorizing the family size is
an important variable. They suggest that an attempt must be made to take into account
the "life cycle eects" of one's children on their schooling performance and labour force
activity. Lerman (1996) discusses the impact of changing family structure on child poverty
in United States. He establishes that the trend away from marriage accounted for almost
half the increase in child income inequality and more than the entire rise in child poverty
rates. Kessler (1991) investigate the role of birth order, family size, and family structure on
the wage determination. Results shows that neither birth order nor childhood family size
signicantly inuences the level or growth rate of wages while family size is statistically and
economically signicant determinant of women's employment status.
A recent review of the evidence on this relationship from developing countries suggests
that larger household sizes reduces children's educational participation & progress in school
(Grootaert & Kanbur 1995) but Lloyd (1992) nds that the magnitude of this eect is
determined by at least four factors;

Level of socio-economic development

;the eect of household size is larger in urban or

more developed areas.

Level of social expenditure by the state

; the eect of household size is smaller if the

state expenditures are high.

Family culture

; the eect of household size is weaker where extended family system exist

(e.g. through the practice of child fostering)

Phase of demographic transition

; the eect of household sizes is larger is later phases.

Cochrane & Alderman (1990) observed, while observing high fertility in Pakistan, that the
eect of household size varies from place to place depending upon the combination of factors
that exists. DeGra & Bilsborrow (1993) has conducted a detailed econometric study in
Philippines and establishes that this relationship is not the same for market and domestic
work and depends upon the gender and the birth order of the child. Sheerniwas (1993)
opines that degree to which boys or girls or all children equally are eected by household
size is very much a cultural factor. Hanushek (1992) nds a trade o between family size
and educational attainment in the United States. However, there exists an antithesis to
this. Patrinos & Psacharopoulos (2005) don't nd that the number of siblings aect the
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educational enrollment while investigating this relationship of Paraguayan children. Nor,
there is a strong sibling eect in Brazil as reported by Psacharopoulos & Arriagada (1989).

2.3.1 Summary Observations on Causes & Consequences of Child
labour
1. Household Poverty, Household literacy and the household composition/demography
are considered to be the most important determinants of child labour in any society,
when the problem is studied on a micro level.
2. Household poverty is unanimously declared as the chief cause of child labour decision
taken by parents, irrespective of their altruism.
3. Household literacy has not been studied independently.
4. Cultural eects have also been studied and their eects are proven signicant in the
incidence and dissemination of child labour.
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Chapter 3
Precincts of Present Study
Child labor is such a vast and multi-faceted subject that it is necessary to delineate the
limits of a sample survey of this kind. It is believed that household, literacy, and poverty
plays crucial role in the incidence of child labor in any community. All other conceived
determinants are simply natural, obvious, or direct o-shoots of these three. Then there
are cultural dierentials. The patterns of child labor are, explicitly, dierent in dierent
locales, even within a country. Prole of a child laborer may be entirely dierent in dierent
locales. Then the incidence of child labor in any society gives birth to many other problems,
including widespread illiteracy, adult non, or lesser, employment, crime, etc. The focus area
for the study is Punjab, only, but the design is capable enough to be expanded in other parts
of the globe with similar socio-economic conditions like India, Sri Lanka, Bangladesh, etc.
This chapter is outlining the methodology being adopted to estimate the numerical strength
of the child laborer in Punjab and an attempt to translate study objectives enunciated in
Sec. 1.7.1, at page 12, into statistically testable hypotheses. The rst half of this chapter
is discussing the statistical and logistic details of the sample survey conducted to appraise
this numeric strength while the second half is discussing set of hypotheses to be tested with
the help of generated data. It also includes denitions of dierent terms and concepts used
in the study.

3.1 Triangular Orientation of the study
The present study is an attempt to suggest a reliable, practical and robust sample design to
gather actual quantitative information about child laborers, to portray a real picture of child
laborers, exhibiting his/her daily life. It is attempted to avoid mistakes of forerunners and
make full use of innovative and result oriented techniques available in statistical literature
(discussed in previous chapter) under the guidelines suggested by ILO, World Bank, and
other such agencies. Such objectives give a triangular orientation to this study where the
main objectives may be delineated as
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1. Numerical Strength of the Child Labor in Lahore & Bahawalpur divisions
2. Determinants of Child Labor in Lahore & Bahawalpur divisions
3. Causes & Consequences of Child labor in Lahore & Bahawalpur divisions exclusively
and in the whole province Punjab in general
So, this study is oriented not only to appraise the total number of child laborers but also
rummaging important causes that plays instrumental roles in disseminating this menace in
any society along with potential ills that may be ascribed to this menace.

3.2 Numerical Strength of Child Labor
The foremost objective of the study is to ascertain numerical strength of this problem which
calls either a sample survey for gathering primary data or to rummage statistics books to
choose secondary information.

3.2.1 Sample Survey
A sample survey is conducted to estimate the number of these children, and to generate data
about these children. The literature review, in previous chapter, is showing many attempts
in this direction but each has its own scope and limitations, duly summarized in Sec. 2.2.3 at
page 31, while objectives of this study as enunciated in Sec 1.7.1 at page 12, are asking for
somewhat dierent and more reliable. Here we are proposing a new methodology to estimate
the number of these crippled children living in the premises of province Punjab.

3.2.2 Target Population
People living within the premises of province Punjab (see Punjab map in Figure F.1 at page
196, including all 34 districts and all 108 tehsils. As the present survey is household based,
the PSU is a cluster of households where the SSU is a single household. Table F.4, at page
197 is giving an exhaustive list of number of households in Punjab. Further, the survey is
not distinguishing child work (dened in Sec.3.4) from child labor. The division between
urban and rural areas has not been made in this study. However, distinction is developed
between industrial and non-industrial areas. It is important to remind that "industrial area"
means an area in a close vicinity of a manufacturing unit and need not to be categorized as
industrial zone by authorities, as dened in Sec. 3.4.5, at page 59.
The Punjab is a province of Pakistan. It is bordered by the Indian state of Jammu and
Kashmir to the northeast, the Indian states of Punjab and Rajasthan to the east, Sindh
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province to the south, Balochistan and North-West Frontier provinces to the west, and Islamabad, federal capital area, and Azad Kashmir to the north. Punjab is Pakistan's second
largest province (see Table F.1 at page 194), after Balochistan, and the most densely populated containing more than half the nation's total population (GoP 2006) as well as several
of its major cities: Lahore, Faisalabad, Rawalpindi, Multan, and Gujranwala (Khan 2000).
There is considerable rural-to-urban migration in the province, especially to the larger cities
(Zaidi 2005). In religion, the province is almost entirely Muslim, with a small Christian minority (InfoPak 2006). Punjabi is the mother tongue of 90% of the population (GoP 2006).
The main written language is Urdu, followed by English. The major ethnic groups are the
Jat, Rajpoot, Arain, Gujar, and Awan (Encarta 2006b). The caste system is gradually
becoming blurred as a result of increasing social mobility, inter-caste marriages, and changing public opinion. Agriculture is the chief source of income and employment in Punjab
(Khan 2006). Much of the province once consisted of desert wastes that were unfavorable
for settlement, but its character changed after an extensive network of irrigation canals
was built in the early 20th century using the waters of the Indus tributaries. The area of
settlement, which had formerly been limited to the north and northeast, was enlarged to
include the whole province, and now about three-quarters of the province's cultivable land
is irrigated (Khan 2006). The Punjab is one of the more industrialized provinces in Pakistan
(Zaidi 2005); its manufacturing industries produce textiles, machinery, electrical appliances,
surgical instruments, metals, bicycles and

rickshas, oor coverings, and processed foods.

Pakistan's main north-south road and railway connect Lahore with Islamabad, the capital of
Pakistan, to the north and with the ocean port of Karachi to the south. Punjab is connected
by road or railway to India, China, and Afghanistan, and its major cities are linked by road.
Lahore's airport provides domestic service.
The area of province Punjab is 205,345 km2 and some 73,621,290 persons are living (according
to Population Census 1998) here in 10,537,127 household. District wise household detail is
available in Table F.4 at page 197. Primary enrolment rate, as Human Development in
South Asia Report, 2003 by (Hussain 2003) says, is 75% with 88% for boys and 61% for
girls. Human Development Index (HDI), calculated by UNDP is 0.541 (Hussain 2003) where
Pakistan is ranked 142nd with an HDI value of 0.497 in the world community in the year
2004. Rawalpindi has the highest and Rajanpur the lowest literacy rates in the Punjab
which has an average literacy rate of 47.4% among people aged 10 and above, according to
a list prepared by the Punjab Education Department for reforms and policy implementation
(InfoPak 2006). Male & Female literacy rates are respectively 58.7% & 35.3%. Labor Force
Participation rate, according to Labor Force Survey 2001-02, is 32.48 (with Males at 50.05
& Females at 14.01) while the un-employment rate stands at 8.51 (with Males at 6.96 &
Females at 14.36). The striking dierence between male and female literacy rate when read
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in conjunction with the labour force participation rate reveals that female schooling as well
as their work is largely discouraged and females are forced to work as a last resort.

3.2.3 Surveyed Population
Owing to the mammoth size of the whole survey, that real data is collected only for two
divisions, Lahore and Bahawalpur. Selection of these two divisions is made on the basis
of their suciently dierent socio-economic characteristics which are required to represent
whole of Punjab. These two divisions are enough to represent whole Punjab (see Rahman
(2003), Orsini (2006)) as far as the measurements on socio economic data is concerned. At
least, data collected for these two divisions may be generalized for the whole Punjab. The
things correct for these two divisions may generally to be correct for the whole Punjab.

3.2.4 Sample Design
Referring to the set of objectives, listed in Sec 1.7.1, at page 12, and the political hierarchy
structure of province Punjab, we are proposing here in this study a multi-stage probability
proportional stratied systematic sample design. The basic purpose is an ample representation of the child laborer population of the Punjab. Sceptical idea about this child laborer
population, in Punjab, has led us to use education (in terms of literacy) and economic conditions (in terms of poverty) as two parametric precincts of this population. Dierent features
of such a design are detailed below;

3.2.4.1 Sample Size
Sample size, the total number of clusters of households should be included, is based on some
techniques available in Adcock (1997), using a frequentist approach, employing

n = p(1 − p)

(z

α/2

)2

(3.1)
e
where p denotes the prevalence rate of child labor present in Punjab, zα/2 denotes standard
normal probability against a proposed condence level (1- α), and e representing the accepted margin of error assuring the level of accuracy for the resultant estimate. This sample
size, here, is based upon large sample signicance test which gives large sample when there
is a large variation present in the system and vice versa.
The prevalence rate is simply an indicator of the prevalence of the under study phenomenon
and need not to be exactly correct. Academic literature suggests that it is calculated
1. assuming it to be 0.5, or
2. through a pilot study, or
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3. using any previous estimate of the phenomenon, or
4. past experience, or
5. through sample survey.
Assuming this prevalence rate as 0.5 is considered to be the worst case as it gives the largest
sample size possible. Fig. 3.1 is showing the relationship between sample size and p. The
relationship is parabolic with its peak observed at p = 0.5.
Figure 3.1: Sample Size Variation with

p

The prevalence rate is calculated, in this study, on the basis of Child Labor Survey, conducted
in 1996, already summarized on page 23. Results shows that in Lahore there were some
961,783 (out of total 6,411,889 children i.e. 45% of total Population of Lahore division as
given in Table F.4) children working as child laborers while in Bahawalpur, the number of
such children were 250,829 (out of 3,436,016). The prevalence rate thus given as


961783


= 0.1585

 6411889
p=

(3.2)




 250829 = 0.073
3436016

Employing Eq. 3.1 with these prevalence rates, with a 95% condence level and a 5% error
margin, the sample size for the two cities turns out to be

(
n=

1.96
5%

{

)2
×

0.1585(1 − 0.1585) = 205
0.073(1 − 0.073) = 104

for Lahore
for Bahawalpur

(3.3)

These are the number of clusters we are attempting to estimate the total number of child
laborers living in Punjab. Since the estimator is based upon the variation present in the
system (more the variation more the sample size and vice versa) it is expected to give a fairly
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good representation of the child labour population in Lahore and Bahawalpur divisions.
It should be noted here that each cluster consists of 12 households, using the dictum of
Integrated Household Survey conducted by FBS (1996). As a whole, there are (205 x 12 =)
2,460 households in Lahore and (104 x 12 =) 1,248 households taking part in this survey.

3.2.4.2 Sample Selection
The administrative structure of Pakistan is splitting both Lahore & Bahawalpur divisions
into districts and

tehsils. The actual selection of households starts with an intelligent selec-

tion of these districts and then tehsils.
1. In the rst instance of selection, districts are to be selected. Believing a highly pocketed
nature of child labor, special weights are assigned to the districts in each stratum.
These weights are assigned with reference to the educational and economic status of
these districts. The educational and economic status is determined by using school
enrollment rate and Pakistan Retailers' Census (conducted annually by a marketing
research company in Pakistan).
(a) More specically, educational status, for each district, is determined by calculating
the Literacy Index, using

ℓ=

Total No. of Students of Ages 5 to 14
,
Total No. of Children of Ages 5 to 14

(3.4)

where the statistics regarding school enrollment and total number of children between the ages of 5 and 14 are available in the publications of Pakistan Population
Census Organization. Lower the value of this index results in a greater chance
of child labor in the district. Table 3.1 shows these indices for Lahore division,
where the data has been taken from relevant district report (PCO 2000b, PCO
2000a, PCO 2000d, PCO 2000c). The 2nd column shows the number of children
(persons between the ages of 5 and 14) while the 3rd column shows the number of
children attending any public school (not vocational school) during the age period
of 5 to 14.
Table 3.1: Educational Index for Lahore Division
Lahore
Kasur
Sheikhupura
Okara

children
2815494
1069144
1095095
1094166

Students
326565
129741
129700
130002

ℓ
0.11599
0.12135
0.11847
0.11881

A similar exercise can be done for Bahawalpur division.
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(b) The economic status, for the districts, is determined using the total number of
shops in that district. Number of shops in any area is a good indicator of economic
activity in that area. More shops are reective of more economic activity which
indicates a better economic status. More specically, it is the ratio

ε=

Total No. of Shops in the District
Total No. of Shops in Division

(3.5)

These statistics are obtained with the courtesy of MSci (Measurement Sciences)
department in a renowned marketing research company in Pakistan on the conrmation that these may not be presented in raw form and for any purpose other
than this study. Lower the value of this index results in a greater chance of child
labor in the district. Table 3.2 is showing these indices for Lahore division
Table 3.2: Economic Index for Lahore Division
District
Lahore
Kasur
Sheikhupura
Okara

ε
0.1645
0.1562
0.1387
0.2314

(c) A joint index may be developed for the sake of simplicity in calculation. This
joint index is dened as the minimum of these two
(3.6)

Φ = min(ℓ, ε)
Table 3.3 is showing these indices for Lahore division
Table 3.3: Joint Index for Lahore Division
Districts
Lahore
Kasur
Sheikhupura
Okara

ℓ
0.11599
0.12135
0.11847
0.11881

ε
0.1645
0.1562
0.1387
0.1645

Φ
0.11599
0.12135
0.11847
0.11881

A Probability proportional stratied sampling scheme where probabilities are given in
last column of Table 3.3 would be used to select 33% (1/3rd) districts within each
division. This 1/3rd selection is aligned with the Gallup methodology for selecting
cities from US states for developing political polls (Newport, Lydia & Moore 1997,
Marcovitz & Snyder 2004). There are 4 districts each in Lahore (including Lahore,
Kasur, Okara, & Sheikupura) and Bahwalpur (including Bahawalpur, Bahwalnagar,
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Rahim Yar Khan, & Cholistan). So, keeping in view of the educational, in Eq. 3.4,
and economic status, Eq 3.5, this probability proportional scheme would result in 1
district from each division.
2. In the second stage of sampling, tehsils are to be selected. There are two tehsils in
Lahore district while there are ve in Bahawalpur. Using the same rule of 33% sampling
and applying special weights with reference to the tehsil replicas of indices developed
in Eq. 3.4 & Eq 3.5, one tehsil is selected from Lahore division while two would be
selected from Bahawalpur.
3. The third stage of sampling selects clusters of households. Selecting clusters of households within each selected tehsil is quite technical and require a very smart approach,
where each cluster consists of 12 households.
(a) As per sample size calculated in Eq. 3.1 & 3.3, we are to select 205 and 104
clusters of households from selected tehsils from Lahore & Bahawalpur divisions
respectively, where each cluster consists of 12 households. One available approach
is to use systematic sampling, as it gives more precise results, even better than
stratied sampling or simple random sampling, when the variance within the
systematic samples is larger than the overall variance (Cochran (1977, page 208)
and Kish (1995, page 135)). An inherent advantage in using systematic sampling
is its applicative ease. So, we are going to select a 33% systematic sample of
clusters of households within each tehsil.
(b) All union councils are then sorted, in decreasing order, with respect to number of
households therein for systematic selection.
(c) Union Council maps are used to demarcate the sampled areas. These maps,
available in all union council oces across Punjab, are giving detailed information
regarding the geography, locale and number of households in any area. These
union councils, as a matter of fact, are little bigger, geographically, than FBS
demarcated charges & circles (as dened by FBS (PCO 2000b, PCO 2000a, PCO
2000d, PCO 2000c)) but are more readily accessible.
(d) Household clustering is based on geographic proximity of the households. A group
of 12 households locating contiguous to each other would suce to make a cluster.
The areas having, say 103 households, would yields 8 clusters while remaining 7
households would not be selected. Such clustering may results in coupling some
localities may not be contiguous, especially in suburbs.
(e) Any non-cooperation within a cluster is disqualifying the household from the
membership of the cluster. The household would be treated as missing observation
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within the whole set of data and be substituted either with another household if
possible or with the mean results of the cluster.

3.2.4.3 Questionnaire
The set of objectives, given in Sec. 1.7.1, at page 12, demands four types of information from
each selected household;
1. Number of children present,
2. Number of children working in either service or industrial sector,
3. Number of literate persons,
4. Living conditions for the children, and
5. Criminal activities
We have developed a 44 questions, 4 paged questionnaire (appearing at page 199, in Appendix G). The questionnaire is pre-tested for the appropriate and eective language at 1%
(1313 x 0.01 = 13 clusters of 12 households each) respondents at Lahore and Bahawalpur.
The questionnaire is in English, however, it was asked in Urdu for better understanding.
The questionnaire is tested for internal consistency and reliability using Cronbach Alpha coef-

cient (see Leech, Barrett & Morgan (2005) for computational and interpretational details).
The alpha, calculated using SAS, turns out to be 0.728 for these 21 selected items which
indicates the items does form an internally consistent and reliable scale.
The questionnaire is seeking information from the household head but it may be any household member who is being nominated by the head. It starts with demographics of the
household (Q.1 to Q.15) including information about household head, physical structure of
the household itself and its economic status. Then comes the information regarding children
living in the household. These questions includes their statistics, literacy levels including
reasons for not sending the children to schools, health status including usual diseases these
children caught in, willingness for vocational training including vocations they are interested
in, and usual recreation these children may have. It is attempted to make the questionnaire
as much comprehensive as possible but still there exists unusaualities. To cater these, open
ended options exists in almost all questions. The questionnaire is seeking quite condential
information that nobody is willing to share for one reason or the other. It is attempted,
therefore, to use (i) alternative & (ii) repetitive vocabulary for many issues. Since the sample size is too large, response biases, if there exist any, are expected to average out.
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Second, the questionnaire is quite long and needs a trained interviewer who would ask these
questions. To address this issue, appropriately trained interviewers are requested to conduct
the interviews. The training session were conducted personally by author to assure quality.
Appendix E, at page 192, is showing an exhaustive list of those 110 interviewers conducted
interviews in dierent locations in Punjab.
Further, 13% lled questionnaires were randomly picked and checked for their accuracy by
special visits by author. Only 147 forms were suspected with faulty data. These forms were
resent to their locations for the actual data and 123 were found really faulty. These forms
were relled personally by the author for the real data.
As far as taxonomy of the study is concerned, we have taken most of the denitions from
Pakistan Population Census for all practical purposes. The denition of child, labour, and
then child labour have exclusively been dened for the study while rest of the denitions,
like household, household head, family, household structure, etc. are taken from Population
Census documents.

3.3 Hypotheses to be Tested for Causes & Determinants
of Child Labor
The literature review in the previous chapter makes us believe that household, literacy, and
poverty plays crucial role in the incidence of child labor in any community. All other conceived determinants are simply natural, obvious, or direct o-shoots of these three.
Figure 3.2 is giving the three believed-to-be prime causes with their expected relationships.
The triangular manifestation is also showing the expected direction of their relationships.
For instance, it is expected that there exist a positive relationship between child labor and
both with poverty and household. O-course, these expected relationships would be tested
for their veracity. Following paragraphs are the statistical formalization of these expected
relationships.
A factual investigation for the objectives, stated in Sec. 1.7.1, at page 12 needs a quantitative stamp which requires rigorous statistical analyses. Such analyses would be started by
formalizing these objectives, and causes, into well-verbalized statistical terminology, or a set
of hypotheses. Primarily, there are seven hypotheses to be tested; three each corresponding
to the three expected causes and the remaining four are ascribed to child labor consequences
to the society. Only null hypotheses are written here for ready understanding and all these
hypotheses are simple hypotheses (and not composite) where their alternatives are denying
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Figure 3.2: Prime Causes of Child Labor

the statements in nulls.
Here in this study, we have split these hypotheses into a number of sub-hypotheses. Sec 3.3.1
is a statistical formalization of household eect on the incidence of child labor. Sec. 3.3.2,
at page 49, is of literacy while Sec. 3.3.3, at page 51, is of poverty. We are also discussing,
not in much detail, the impact of child labor on our society in Sec. 3.3.4 at page 52.

3.3.1 Impact of Household on Child Labor
We believe, as shown in Figure 3.2, that household plays a positive role in the dissemination
of child labor in any society. Statistically,

Hypothesis 1 There is a Positive relationship between Household and child labor.
At the most basic level, households make decisions regarding how children's time will be
allocated between leisure, schooling, household activities (chores and activities related to
household economic activity) and employment. But the determination of household eect
requires some operational variables that identify the role of households. There exists a whole
range of bargaining models (discussed in Sec. 2.3) dening these operational variables. The
present study is attempting to establish, quantitatively, a relationship, if there exist any,
between child labor and household. Believing the authenticity of both of these bargaining
models, the operational variables for this study may easily be categorized as
1. Household Demographics
(a) Size & Composition of the Household
Here, the composition of the household is measured through Gender Ratio, ξg ,
calculated, in Eq. 3.7, as the ratio of female to male.

ξg =
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f
m

(3.7)

where f & m denotes, respectively, the number of females and the males in the
household. A ξg = 1 indicates equal number of males and females, while ξg > 1
shows the majority of females in the household.
(b) Gender of the Household Head
The gender of the household head is measured either as

male or female only.

(c) Dependency Structure in the household, which would be measured through Dependency Ratio, ξd , calculated, in Eq. 3.8, as the ratio of family members in labor
force (whether young or old) to size of the household.

ξd =

e
s

(3.8)

where e and s denotes respectively the number of earning hands and the household
size. ξd varies between 0 and 1; a greater value indicates a heavier working
household.

Hypothesis 1.1 Demographics of a household are positively associated with child labor.
Considering all the sub-dierentials, delineated above, we are also interesting in testing
following set of sub-hypotheses

Hypothesis 1.1.1 A bigger household is positively conducive to child labor.
Hypothesis 1.1.2 A female-majority household is positively conducive to child labor.
Hypothesis 1.1.3 A Male household head is negatively correlated with child labor.
Hypothesis 1.1.4 A high dependency ratio, ξd , correlates positively with child labor.
Dierentials due to nancial status of the household would be tested independently
in the section (Sec. 3.3.3) discussing poverty. Dependence of the child labor on these
dened demographics may be represented by using a regression & correlation analysis.
Nature of the situation is calling for a generalized regression as the dependent variable
is a count variable. Sec. 4.4.1, at page 86, is discussing this regression & correlation
analysis in detail.
2. Presence of Parents
Investigating this dierential is even more important in the context of internal bargaining model where parents are making decisions about the children. Presence of parents
should be studied in these three dimensions,
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(a) Presence of Father only,
(b) Presence of Mother only
(c) Presence of both parents
In terms of statistically testable hypothesis, these three dimensions are

Hypothesis 1.2 Absence of parents correlates positively with child labor.
Which may further be divided into these sub-hypotheses

Hypothesis 1.2.1 Absence of father (either because of death, divorce, separation, or
some other reason) correlates positively with child labor.
Hypothesis 1.2.2 Absence of mother (either because of death, divorce, separation,
or some other reason) has nothing to do with child labor.
Hypothesis 1.2.3 Absence of both father and mother (either because of death or
some other reason) correlates positively with child labor.
The dependence of the child labor on these dened parametric variables may be represented by using a regression & correlation analysis. Nature of the situation is calling
again for a generalized regression. Sec. 4.4.2, at page 91, is showing the details of this
model.
3. Local Culture
Culture plays an important role in any social science study. Although culture is dicult
to dene and mostly its denition is contextual (Rahman 2003). For the sake of current
study we are dening culture as a combination of these variable
(a) Locale of Household; either an industrial area or residential. An area is designated
as an industrial area if some (at least one) known industrial activity is present
within 1 kilometer radius of the household.
(b) Mother tongue
In terms of statistically testable hypotheses, these two dimensions are

Hypothesis 1.3 Culture is producing dierentials in the patterns of the incidence of
child labor.
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Which may further be divided into these sub-hypotheses

Hypothesis 1.3.1 Locale of the household correlates with the incidence of child labor.
Hypothesis 1.3.2 Language is producing dierentials in the patterns of the incidence
of child labor.
Sec. 4.4.3, at page 96, is discussing these relationships in detail to put a quantitative
verdict to these hypotheses.

3.3.2 Impact of Household Literacy Level on Child Labor
Household literacy level is expected, as shown in Figure 3.2, to have a negative relationship
with the dissemination of child labor in any society - increasing literacy level is reducing child
labor and vice versa. A statistically testable hypothesis narrating this relationship would be

Hypothesis 2 There is a Negative association between Literacy & child labor.
Literacy rate is among the most serious factors dissuading families to send their children
to school (see Agnaou (2004), Venkateswarlu (1999), Schultz (2001) among others). Other
factors include poverty, culture and governmental policies (Basu 1999). But literacy is the
root cause of this menace. Even a cursory look into dierent corners of the society we are
living in would be enough to evident the critical role of literacy.
As has been discussed earlier, literacy is a very general term (Gra 1989) and its measurement
is also subjective (Gra 1981). To qualify this variable, by making use of bargaining model
(Basu 1999), we are taking observations on very household to measure literacy. There are a
host of minor factors, besides these. But those factors may easily be considered as derivatives
of the above stated. Further, literacy is somewhat related to schooling (Encarta 2004) which
should be analyzed for its possible relationship with child labor. More specically, the above
stated hypotheses should be tested in view of observations taken on the two factors;
1. Household Literacy
which may be study by taking observations on variables like
(a) Literacy in household, including
i. Literacy of household head, &
ii. Literacy of household members
(b) Literacy of parents, including
i. Literacy of father
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ii. Literacy of mother
(c) Schooling
Two factors are critical in this regard
i. Distance between household & school
ii. Cost of schooling
as these are the most important aspects of literacy when one wants to see child labor as
a resultant of poor literacy. To investigate all these listed components in detail, all these
variables have to be tested independently.

Hypothesis 2.1 Household literacy is negatively associated with child labor.
which may further be divided into these sub-hypotheses,

Hypothesis 2.1.1 A literate household head is negatively correlated with child labor.
Hypothesis 2.1.2 A literate father will not deploy his children into child labor.
Hypothesis 2.1.3 Literacy rate among mothers correlates negatively with child labor.
Hypothesis 2.1.4 Presence of literate person in the household correlates negatively with
child labor.
Hypothesis 2.2 School factor is correlated with child labor.
Hypothesis 2.2.1 A school in the neighborhood (within a 30 minutes walking distance) is
negatively correlated with child labor.
Hypothesis 2.2.2 Cost of education is positively correlated with child labor.
Figure 3.3 is showing these hypotheses with their expected relationships. A detailed analysis,
however, is carried out in Sec. 4.5 at page 99.

3.3.3 Impact of Poverty on Child Labor
Household poverty level is expected, as shown in Figure 3.2, to have a positive relationship
with the dissemination of child labor in any society - increasing poverty level is reducing child
labor and vice versa. A statistically testable hypothesis narrating this relationship would be

Hypothesis 3 There is a Positive association between Poverty & child labor.
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Figure 3.3: Expected Relationship Between Literacy Level & Child Labor

As a matter of fact, poverty is a very general term and its measurement is purely subjective
( see Gunewardena (2004), Amiel & Bishop (2003), Townsend & Gordon (2002), among

the state of one who lacks a usual or socially
acceptable amount of money or material possessions (Britannica 2005b), but measuring it is
many). It is quite easy to dene it that it is

not that easy (Harpham (2002), Ebel & Yilmaz (2002)). Dierent authors have used dierent
determinants to appraise its existence and extent. In the context of child labor household
related determinants are more important. Two dimensions of such determinants, as Basu &
Van (1998) puts it, may be codied in the form of these axioms;

Luxury axiom:

A family would put its children to labor only if the family's income from

all non-child labor sources drops very low.

Substitution axiom:

Adult labor and child labor are substitutable. In other words, adult

labor can be substituted by child labor.
We, in this survey, are primarily determining poverty on the basis of household's nancial
status, using the luxury axiom. The substitution axiom is more related to the market, instead
of the household. A household's nancial status is determined, obviously, by total income
coming in which is attributed to number of earning hands, debts a household has to pay
back, gender composition, etc. More specically, household nancial status is determined by
1. Non child labor income in the household
2. Debt, the household has to pay back. It includes all kinds of nancial liabilities on
a household; bank loan, contract loan, private/personal loan, indemnities, etc. It
includes both the amount and source of debt as it may be possible that the debt taken
from some particular source is stimulating more than the others to send the children
to labor.
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3. Gender Ratio, ξg , dened in Eq.3.7 at page 49.
4. Dependency Ratio, ξd , dened in Eq. 3.8 at page 50.
It should be noted that income should include only non child labor income and not the total
income. To investigate all these listed components in detail, all these variables have to be
tested independently.

Hypothesis 3.1 Household income is negatively associated with child labor.
Hypothesis 3.2 Household debt is positively associated with the incidence of child labor.
Hypothesis 3.3 Source of debt has nothing to do with the child labor dynamics.
Hypothesis 3.4 A female-majority household is positively conducive to child labor. The
female propensity is computed using , dened in Eq.3.7. Equivalently, the incidence of child
labor increases with ξg .
Hypothesis 3.5 A high dependency ratio, ξd , dened in Eq. 3.8 correlates positively with
child labor.
Sec. 4.6 at page 115, is detailing this crucial relationship between poverty and child labor.

3.3.4 Consequences of Child Labor
After investigating some of the main causes of child labor, the following discussion is focusing
on the eects of child labor on our society. In other words, these are the symptoms of the
child labor.
Primarily, we are interested in testing

Gender Discrimination

The gender discrimination is addressed through these two hy-

potheses

Hypothesis 4 Girls are discriminated in child labor.
Hypothesis 5 Girls are more likely to be used in child labor.
It is not unusual that girls are more likely to be engaged in harmful child labor. But
in Pakistan, generally, and in Punjab, especially, this should not be termed as gender
discrimination. Rather, it is simply a cultural norm and present in almost all facets
of our lives. We are trying to dierentiate this cultural propensity from being called
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gender discrimination. As a matter of fact, such a propensity is quite dicult to
measure objectively. We are using, here in this study, the ratio of child female laborers
to child male laborers in a household. The ratio is dened as

λf p =

cf
cm

(3.9)

where λf p is the female propensity ratio in a household, cm is the male child laborer,
while cf denotes the female child laborers in a household. A λf p > 1 goes in favor of
hypothesis. So, in terms of λf p , the assertion, may be rewritten as λf p > 1

Health Problems

It is also hypothesized here that child labor is disseminating health

problems in society. Particularly, we are interested in

Hypothesis 6 Child labor is positively conducive to the Health Problems within the
household.
A child laborer is more likely to get sick as compare to other children in a society.
Sickness is a very general term; it may include a trie head ache and it may also
include terminal tuberculosis, for instance. Then, there should be standard frequency
of getting sick to which we should compare our frequency to apply a verdict. For the
sake of present study, we are including all sorts of sickness; including head aches &
terminal diseases, into the general emblem of sickness. As far as the standard frequency
is concerned, we are taking WHO gures which considers once a month sickness that
does not prolong for more than 3 days (WHO 2005), including all sorts of sicknesses,
as normal. Under these guiding principles, the assertion stated in the hypothesis, may
be rewritten in a calculable form as

λh =

S
T

(3.10)

where λh is the sickness ratio calculated for a household for a time period of 1 month, S
is the number of sicknesses in the household while T is the time, in completed number
of months, to make this ratio a monthly based. A separate ratio should be calculated
for the households with and without child laborers to compare the sickness level. Let's
call the ratio for households with child laborers as λch . In terms of this new terminology,
the above stated hypotheses may be re-written as

Hyp. 5 λch > 1
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where λch is the frequency of being sick in a month time in a household having child
laborers.

Crimes

The overall crime level in the society may also be ascribed to child labor. We are

interested in hypothesis

Hypothesis 7 Child labor is positively contributing toward crime propensity in the
society.
Criminology has socio-cultural and economic reasons, as Chambliss (1985) opines that
four overarching, general paradigms have dominated research and theory;

Social Psychological

which see crime as emanating from the life experiences of in-

dividuals,

Sociological

which focuses on dierent propensities toward crime by people located

in dierent social classes in the society,

Biological

which argue that a certain combination of genetic & biological predispo-

sitions increases the likelihood that criminal acts will occur if social and personal
experiences are such as to exacerbate these tendencies, and lastly

Marxian

which accepts the legitimacy of the sociological emphasis on social class

but argues that crime is a reection of structural contradictions in the political
economy and class struggle.
Connected to these paradigm, an exploited child is very much likely to become a criminal; a mundane in his childhood and an expert in later youth. Measuring such a
propensity is quite dicult. Having a criminal in a household can provide a propellant
atmosphere for everyone, especially the crippled and immature children, in the household. But having such statistics, especially through direct questionnaire, is an uphill
task. Indirect questions regarding crimes have to be asked from children to have their
minds on criminal propensity. There are two such questions (numbered 39 & 40) in
the questionnaire, at page 199. A "YES" response to any of these questions would
consider in conrmation of the assertion made in the hypothesis. A ratio, dened by

{
λcrime =

1
0

if either response for Q.39 & Q.40 is yes
otherwise

(3.11)

A λcrime = 1 would suce to conrm the assertion made in the hypothesis. So, in
terms of λcrime , the assertion stated in the hypothesis may be rewritten as λcrime =1.
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All these hypotheses, discussed in previous sections, would be tested on real data to be
collected based upon a reliable, statistically robust sample design. As most of the hypotheses
are asking for some relationships to be validated, so mostly regression and correlation analysis
would be provoked.
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Chapter 4
Results & Discussions
The sampling plan for the survey is detailed in Sec. 3.2.4. This chapter is an attempt to develop an estimator based on the laid down sampling plan. We are also discussing important
characteristic properties of this estimator including its probability distribution, mean, variance and condence interval. These characteristic properties would put a statistical stamp
for its accuracy and applicability.
The sampling plan dictates that we are to select (205 + 104 =) 309 PSUs from Lahore and
Bahawalpur divisions where each PSU consists of 12 households. Each division (Lahore &
Bahawalpur) consists of districts which are further split into tehsils. The sampling plan is
asking for the selection of districts and of tehsils according to their literacy and poverty
status using probability proportional sampling schemes.

4.1 Development of an Estimator for Numerical Strength
of Child Labor in Lahore & Bahawalpur
The estimation includes the development of an estimator along with its probability distribution and associated condence interval. The estimator would help us in knowing the strength
of child laborers in Lahore & Bahawalpur while the condence interval would equip it with
statistical credibility.
Table 4.1 shows all the symbols and notations used in the estimation. If Y denotes the total
number of child laborers in Lahore & Bahawalpur than as per the sample design, in Sec. 3.2.4
at page 42, its sample estimate, Ŷ , is given by

Ŷ =

2
∑
h

59

Ŷh

(4.1)

Table 4.1: Symbols & Notations Used in Estimation

Y
Ŷ
N

Nh

D
Dh
T
Th
Tih
H
Hh
Hjih
n

nh
d
dh
t
tih
ηj

Total number of child laborers in Lahore & Bahawalpur divisions
Sample Estimate for Y
Number of Total PSUs in Lahore & Bahawalpur divisions
=∑
257348
= 2h Nh
Number of total PSUs in hth stratum
as per sampling plan in Table F.4, there are 2 divisions with
N1 =167539, N2 =89809
Number of total districts in Lahore & Bahawalpur divisions
= 7, as given in Table F.4
Number of total districts in hth division
D1 =4, D2 =3
Number of total Tehsils in Lahore & Bahawalpur divisions
= 27, as given in Table F.5
Number of total Tehsils in hth division
T1 =12, T2 =15 as given in Table F.5
Number of total Tehsils in ith district of the hth stratum
Explicitly given in column 3 of Table F.5
Number of total households in Lahore & Bahawalpur divisions
= 3088175
Number of total households in hth division
H1 =2010471 , H2 =1077704
Number of households in j th Tehsil of ith district in hth division
Total Sample Size for the survey
=309
∑2 PSUs, using Eq. 3.1 & 3.2
= h nh
Selected number of PSUs in hth division
n1 =205, n2 =104
Selected
number of districts in Lahore & Bahawalpur divisions
∑
= 2h dh =2
Selected number of districts in hth division
d1 =1, d2 =1
Selected number of Tehsils in Lahore & Bahawalpur divisions
Selected number of tehsils at ith district in hth division
= 1 for h = 1 and 2 for h = 2
Selected
number of)households in j th tesil
(
Hjih
× nh
= ∑Dh ∑Tih
H
jih
j
i
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where Ŷh is the sample estimate for the total number of child laborers in each of the selected
division. Next step is the selection of one third districts from each division. These districts
are to be selected without replacement where each of these districts is weighted according
to joint economic and educational index, duly dened in Eq. 3.6 at page 45. Dierent
estimators are available, in statistical literature, for such a situation. Horvitz & Thompson
(1952) estimator, dened as

Ŷh =

dh
∑
Ŷih

πi

i

(4.2)

does not depend on the number of times a unit may be selected and each distinct unit is
utilized only once. Hansen & Hurwitz (1943) estimators are also available for these situations but they, generally, do better in case of sampling with replacement (Mohammad 2004).
Gupta, Nigam & Kumar (1982) also present estimator for these situation by use a scheme
based on certain combinatorial properties of balanced block designs and are available for
any sample size. Deville & Tille (1998) propose a method consists of splitting the inclusion
probability vector into several new inclusion vectors. The method is giving us more e-

Sen-Yates-Gundy
conditions (see Yates (1960), Hansen (1953)) or Gablers' sucient conditions (Gabler 1984)
cient estimators but unfortunately there are a number of restrictions, like

which these estimators have to follow. These restrictions are making the applicability of
Deville & Tille's estimator conned to certain exclusive situations.
We are using here the Horvitz & Thompson (1952) estimators. The sample estimate, Ŷ ,
dened in Eq. 4.1, is modied as

Ŷ =

dh
2 ∑
∑
Ŷih
h

i

πi

(4.3)

where Ŷih is the sample estimate in the ith district in the hth division, and πi is the probability
associated with ith district is in the sample. Horvitz & Thompson (1952) restricted their
use to the satisfaction of these conditions;
Dh
∑

πi = dh

i
Dh
∑

πij = (dh − 1)πi

(4.4)

j̸=i
Dh ∑
Dh
∑
i

πij =

j>i

1
dh (dh − 1)
2

Lohr (1999, page 205) gives explicit discussions and proofs for these restrictions. For sampling
without replacement with unequal probability of selecting dierent units, calculating these
probabilities is not straight forward. Brewer (1963), Rao (1965), and Durbin (1967) opine
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that

πi = 2φi
for a sample of size 2, where φi is the probability of selecting ith unit determined by the joint
index dened in Eq. 3.6, at page`45. But this works only for a sample of size 2. Sampford
(1967) extended their approaches for larger sample sizes and showed that

πi = nφi

(4.5)

for a sample of size n. Murthy (1957), on the other hand, presents quite a natural method
of calculating these probabilities. Rao, Hartley & Cochran (1962) presents another method
quite similar to systematic sampling. Brewer & Hanif (1969) mention over 30 methods
for computing these probabilities but without an indication of a better method. Cochran
(1977), however, establishes the eciency of Sampford's method for a population with mean
per element rises as sizes increases. Gabler (1981), also, presents an illustrative vindication
of Sampford's methodologies. Rao & Bayless (1969) showed similar pro Sampford results.
Deville & Tille (1998) establish that Sampford's estimators are more ecient as compared
to with replacement estimators. We, here in this study, are also using the same Sampford's
method to calculate these probabilities. However, Murthy's method of natural selection is
also discussed for comparison. Figure 4.1 is an attempt to compare dierent methods for
estimating population totals with respect to their respective variances for three dierent
types of populations.
Figure 4.1: 3 hypothetical Population and Variances of Their Totals

Seven methods are compared here on three articial populations with N = 5, n = 2. The
relative sizes of the units, zi , are the same in all three populations (I, II, & III). In Pop. I the
mean per element, which is proportional to yi /zi , is uncorrelated with zi . In Pop. II the mean
per element rises as the sizes increases, while in Pop. III the unit totals have little relation
to the sizes. The three streams in Figure 4.1 are denoting these articial populations. The
62

rst column, in each of these streams is representing the variances using SRS scheme, second
the ratio estimators, third the probability proportional to size estimators, forth the Brewer
(1963) estimators, fth the Murthy (1957) estimators, sixth the Rao et al. (1962) while the
seventh column is representing systematic (Madow & Madow 1944) estimators. As a matter
of fact, SRS scheme is pathetically poor except for Pop.III where the unit totals have little
relation to the sizes. The Brewer's methodology (with Sampford's extension) is doing a
better job as compared to that of Murthy's only for Pop.I where the mean per element is
uncorrelated with the total size of the unit. Here, in this study, our situation resembles
with that of Pop.I as mean number of child laborer in each district bears no correlation with
the size of the district. It would be worthwhile to mention here that districts with larger
populations do not necessarily have more child laborers. It is the economic and education
status of the district which is correlated with the number of child laborers and not the
total population. For example, Lahore has a larger population as compared to Silakot and
Bahawalpur (PCO 2000e) but mean number of child laborers in Silakot and Bahawalpur are
higher as compared to that in Lahore (FBS 1996).

4.1.1 Calculation of inclusion Probabilities (πi)
Within each division, as per sampling plan expounded in Sec. 3.2.4, one third districts are
to be selected. Looking at the number of districts in the two selected divisions, 1 district
is to be selected from the Lahore, & 2 from Bahawalpur. The selection is to be based on
probabilities calculated by making use of Brewer (1963) and natural selection philosophy
propounded by Murthy (1957). Further, these selection probabilities are calculated on the
basis of joint index dened in Eq. 3.6, at page 45. Let's calculate these selection probabilities
for dierent sample sizes.

4.1.1.1 Calculation of

πi

for Sample Size 1

If φi denotes the probability (determined by the joint index, Φ, duly dened in Eq. 3.6 and
shown in Table 3.3 for Lahore division) and given by of selecting ith unit, then

(1 − Φ)
φi = ∑
(1 − Φ)
and πi , under the conditions given in Eq. 4.4, is given

πi = φ i
Figure 4.2 shows these inclusion probabilities for Lahore division.
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(4.6)

Figure 4.2: inclusion Probabilities for Lahore Division for a Sample of Size 1

4.1.1.2 Calculation of

πi

for Sample Size 2

If φi denotes the probability (determined by the joint index, Φ, duly dened in Eq. 3.6 and
shown in Table 3.3 for Lahore division) and given by

(1 − Φ)
φi = ∑
(1 − Φ)
of selecting ith unit at the 1st draw, then the corresponding probability of selecting j th unit
at the 2nd draw, φ.j , is given by

φ.j =

φi
1 − φi

So, the probability of selecting ith unit at 1st draw and j th unit at the 2nd, denoted by φij ,
is given by

φj
φij = φi
= φj
1 − φi

(

φi
1 − φi

)
(4.7)

Note that probability of selecting ith unit at 1st draw and j th unit at the 2nd is not the
same as probability of selecting j th unit at 1st draw and ith unit at the 2nd. The order of
the selection makes a dierence. By adding the probabilities of the two choices, though, we
can nd out that a sample of size 2 consists of ith and j th units. Therefore, the probability
that both ith and j th units are in the sample, denoted by πij , is given by

(

πij

)
(
)
φj
φi
= φi
+ φj
1 − φj
1 − φi
(
)
φi φj
1 − φi
=
1+
1 − φi
1 − φj

64

Table 4.2 is giving these inclusion probabilities for Lahore division (using a code available in
Appendix H.2 for ready reference) where the o-diagonal elements show πij ,;i ̸= j =1,2,..,4.
Therefore, for a sample of size 2, the probability that ith unit is in the sample, πi , is then
Table 4.2: inclusion Probabilities for a Sample of Size 2 Using Murthy's Methodology
Districts
Lahore
Kasur
Sheikhupura
Okara

Lahore
0.1666587
0.1672959
0.1672207

Kasur
0.1666587
0.1661131
0.1660384

Sheikhupura
0.1672959
0.1661131
0.1666733

Okara
0.1672207
0.1660384
0.1666733
-

the sum over j of the probabilities that the ith & j th are both in the sample. Equivalently,

πi =

Dh
∑

πij

j̸=i

(
)
Dh
∑
φi φj
1 − φi
1+
=
1 − φi
1 − φj
j̸=i
)
(
φi
= φi 1 + ω −
1 − φi
where

(4.8)

)
Dh (
∑
φj
ω=
1 − φj
j

πj , the probability that j th unit is in the sample is calculated, in a similar way, the sum over
i of the probabilities that the ith & j th are both in the sample.
Using these results, in Eq. 4.8, the inclusion probabilities for the districts in the Lahore
divisions can be calculated by using the code in Appendix H.3 and Table 3.3 given in Table 4.3. This is the most natural method of calculating inclusion probabilities (as discussed
Table 4.3: Calculation of πi for a Sample of Size 2 from Lahore Division
Districts
Lahore
Kasur
Sheikhupura
Okara
∑

Φi
0.11599
0.12135
0.11847
0.11881

φi
πi
1 − φi
0.2507559 0.3346786 0.5011753
0.2492355 0.3319757 0.4988101
0.2500525 0.3334266 0.5000823
0.2499560 0.3332552 0.4999323
0.53855
φi

by Murthy (1957)), but unfortunately, have many shortcomings. Cochran (1977) showed
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that a Horvitz-Thomspn estimator using these inclusion probabilities would have zero variance if φi are proportional to yi . Brewer (1963) revises these inclusion probabilities. The
rst unit is drawn with a probability proportional to

(
φi

1 − φi
1 − 2φi

)
(4.9)

and the second unit with probabilities proportional to

φi
1 − φj
where ith is the unit drawn rst. The divisor needed to convert the Eq. 4.9 into actual
probabilities is their sum, as per the probability calculation formula (Hogg & Craig 1994),
and is given by

)
1 − φi
S =
φi
1 − 2φi
i
)
(
Dh
1∑
2 − 2φi
=
φi
2 i
1 − 2φi
(
)
Dh
∑
φi
1
=
1+
2
1 − 2φi
i
(

Dh
∑

(4.10)

And, the probability that the ith unit is drawn is the sum of the probabilities that it is
drawn rst and drawn second. Thus,

πi

1
=
S
φi
=
S
=

φi
S

{

(

φi
(
(

1 − φi
1 − 2φi

)
+

φi + (1 − 2φi )
1 − 2φi
1+

Dh
∑
j̸=i

Dh
∑

)

φj
1 − 2φj

(
φi

j̸=i

+
)

Dh
∑
j̸=i

1 − φj
1 − 2φj

)(

φi
1 − φj

)}

φj
1 − 2φj
(4.11)

= 2φi
Similarly, joint inclusion probabilities for both ith and j th units is given by

πij

)
(
φi φj
1
1
=
+
S
1 − 2φi 1 − 2φj
(
)
2φi φj
1 − φi − φj
=
S
(1 − 2φi )(1 − 2φj )
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(4.12)

where S is dened in Eq. H.1.
For the sample design used here, pii for the districts in Lahore division, using expressions
in Eq. 4.12, using R with its special routine PPS (due to Gambino (2003)), available in
Appendix H.4, inclusion probabilities are given in Table 4.4 where the diagonal elements
are giving πi , i=1,2,..4, calculated using Eq. 4.11, and o-diagonal elements show πij ,;i ̸=

j =1,2,..,4, using Eq. 4.12. It should be noted here that these probabilities are conrming all
the properties enlisted in Eq. 4.4, at page 61.
Table 4.4: inclusion Probabilities for 4 Districts in Lahore Division Using Brewer
Methodology
Lahore
Kasur
Sheikhupura
Okara

Lahore
0.4887700
0.1666730
0.1607011
0.1613959

Kasur
0.1666730
0.5113565
0.1719728
0.1727107

Sheikhupura
0.1607011
0.1719728
0.4992204
0.1665465

Okara
0.1613959
0.1727107
0.1665465
0.5006532

So Table 4.2 is giving these inclusion probabilities using Murthy's formula while Table 4.4
is giving these for Brewer's. Figure 4.3 is dierence between the these two methodologies in
the calculation of these probabilities;
The dierence between these inclusion probabilities, when calculated using Murthy (1957)
Figure 4.3: Comparison of inclusion Probabilities

and Brewer (1963) methodologies in Tables 4.2 and 4.4, shown in Figure 4.3, is quite revealing. The rst bar in each of these streams shows selection probabilities for Murthy's
methodology while the second is giving these for Brewers'. It is interesting to note a signicant dierence in these selection probabilities for all districts, especially Murthy's methods
is giving predominantly higher probabilities for Lahore & Sheikhupura districts while it is
reverse for the rest. This may results in an unusual ination in the estimation.
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4.1.1.3 Calculation of

πi

for Sample Size 3

Continuing with the same sequence discussed by Murthy (1957), φ, , k , denotes the probability of selecting k th unit at the 3rd draw and it is given by

φ,,k =

φk
1 − φi − φj

the probability of selecting ith unit at 1st, j th at the 2nd and the k th at the 3rd draw, ϕijk ,
using Eq. 4.7, is given by

{
φijk = φi

φj
1 − φj

}{

φk
1 − φi − φj

}

To calculate the probability of having, ith, j th and the k th units in the sample, we have to
take care of all possible combinations in which we have these three units are in the sample, as
the order of selection does make a dierence in respective probabilities. There are 6 possible
combinations in which these three units are in the sample. So, the probability of having ith,

j th and the k th units in the sample, πijk , using above two expressions for φ,,k and φijk , is
given by
}{
}
}{
}
{
φk
φj
φj
φk
= φi
+ φi
+
1 − φj
1 − φi − φj
1 − φk
1 − φi − φk
}{
}
}{
}
{
{
φi
φk
φi
φk
+ φj
+
= φj
1 − φk
1 − φj − φk
1 − φi
1 − φj − φi
}{
}
}{
}
{
{
φj
φi
φi
φj
= φk
+ φk
1 − φi
1 − φk − φi
1 − φj
1 − φk − φj
{

πijk

(4.13)

Therefore, for a sample of size 3, the probability that ith unit is in the sample, πi , is then
the sum over j & k of the probabilities that the ith, j th and the k th units are all in the
sample. Equivalently,

πi =

Dh ∑
Dh
∑

πijk

j̸=i k̸=i

where πijk is given by Eq. 4.13. πj and πk are mere the other two marginal probabilities
calculated in a similar fashion.
Sampford (1967) extended the Brewer [1963] approach of using results in

πi = nφi
However, it needs a strict condition 3φi < 1 for all i to be satised. Sampford (1967)
establishes that the inclusion probability, πijk is given by this product formula, on the same
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lines as in case of n = 2,

{
πijk = ℑ3

where

(
ℑ3 =

Π3i φi
Π3i (1 − φi )

3
∑
t
Λ
t 3−t
n
t

}

)

Λ0 = 1
φi
1 − 3φi
(
)
φi
φj
=
+
1 − 3φi 1 − 3φj

Λ1 =
Λ2

4.1.2 Estimator of Child Labor
Continue with the discussion, πi in Eq. 4.3 would be calculated by using results in Eq. 4.6,
or Eq. 4.8 according to number of districts are to be selected in each division. The selected
district from Lahore division is Lahore and from Bahawalpur division is Bahawalpur. After
the selection of districts in each stratum, the next step is the selection of tehsils within these
selected districts. As per sampling design, explained in Sec. 3.2.4, at page 42, one tehsil is
to be selected from Lahore while two are to be selected from Bahawalpur. This is again the
case of un-equal probability proportional without replacement sampling. Using Horvitz &
Thompson (1952) estimates

Ŷih =

∑ Ŷjih
ϕji

j∈S

where ϕji is the probability that j th tehsil of the ith district is in the sample, S is the
sample space of size 1, and Ŷjih is the sample estimate of total number of child laborers in
the j th tehsil of ith district in the hth division. ϕji is the inclusion probability and should be
calculated using the methodology explained in previous section, either using Murthy (1957)
or Brewer (1963). It should also be noted here that dh =1 for both h. Plugging in this Ŷih in
Eq. 4.3

dh
tih
2 ∑
∑
Ŷjih
1 ∑
Ŷ =
πi j ϕji
i
h

where tih is the number of tehsils selected in the ith district of the hth division. In each of
the selected tehsil, households are to be selected systematically. The sampling plan asks for

ηj households in j th tehsil. So, Ŷjih , using Cochran (1977), is given by
Ŷjih = Hjih

ηj
∑
Ŷkjih
k
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ηj

where ηj is been dened earlier , in Table 4.1, as

{
ηj =

Hjih
∑Dh ∑Tih
i

j

}
× nh

Hjih

and Ŷkjih is the sample estimate of the total number of child laborers in the k th PSU in j th
tehsil of ith district in the hth division. So,
ηj
dh
tih
2 ∑
∑
1 ∑
Hjih ∑ Ŷkjih
Ŷ =
πi j ϕji k ηj
i
h

where Ŷkjih is the sample estimate of the total number of child laborers in the k th PSU. As
every PSU is a cluster of 12 households. The nal shape of the estimate is thus given by
ηj
dh
tih
2 ∑
∑
1 ∑
Hjih ∑
{
Ŷ =
πi j ϕji k
i
h

1
Hjih
∑Dh ∑Tih
i

j

Hjih

12
∑

}
× nh

Ŷlkjih

(4.14)

l

Where πi and ϕji are inclusion probabilities at dierent levels and other symbols are as
dened in the Table 4.1, at page 60. These probabilities may be calculated by using either
Murthy (1957) method or the Brewer (1963) methodology with an extension due to Sampford
(1967) wherever necessary.

4.2 Properties of the Estimator
The statistical validity of the estimator, derived in Eq. 4.14 is established by investigating
its characteristic features, including its biasedness, variability, associated probability distribution, condence interval, etc. In the coming sections, these properties are explored.

4.2.1 Probability Distribution Associated with Ŷ
A complete description of the probability distribution associated with Ŷ sprouts from probability distribution of child laborers per household which would then culminates into the
distribution for the whole expression dened in Eq. 4.14. As the real data is gathered only
at Lahore & Bahawalpur, a rough idea of this per household distribution may however be
taken even from this partial data. Figure 4.4 is a

SPSS generated frequency distribution

presentation for the number of child laborers per household (and not the total number of
kids in the household) across Lahore and Bahawalpur (the two actually sampled areas). It
is a positively skewed distribution for numbers with mean is equal to 1.07. So, a rough guess
about the probability distribution, at least to start with, is Poisson distribution with mean
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Figure 4.4: Frequency Distribution for Number of Child Laborers per Household

value 1.07 (or Poisson[1.07]) as the variable concerned is a count variable.
Still an exercise is carried out to try some other discrete probability distributions available in
the statistical literature. Here, are the results of this exercise; We have attempted Binomial,
Table 4.5: Probability Distribution of the Child Laborers per Household
Distribution
Binomial
B(5,0.34543)
Poisson
P(1.102009)
Hypergeometric
H(5,3,2)

p -value

0.003029
0.000004
0.180021

Poisson, and Hypergeometric distributions with a series of parametric values. Negative Binomial distribution have not been attempted here deliberately as it is used when number of
successes are xed which is absolutely not the case here. The probability distributions with
mentioned parameters, in Table 4.5, are reached after a series of hit & trials and these are the
parametric values for which p -value for a χ2 test of goodness of t is the most. As a matter
of fact, these distributions, with mentioned parameters, are not very much dierent from
each other; inter-relationship among these distributions is making them almost synonyms.
Using these results, it is quite safe to use Piosson (1.102009) as the distribution associated
with Ŷlkjih .
An attempt, however, can be made to assess the distribution associated with Ŷ . Ab-initio
methods for identifying this distribution may be very complex. A simulation experiment is,
however, conducted, using

R with its special routine PPS (due to Gambino (2003)) to have
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an idea about the probability distribution for the estimator developed in Eq. 4.14. The code
is available in Appendix H.1, at page 203. Simulation is done for 10,000 times and it took
35 minutes on a Pentium IV D 3.4GHz with 1GB RAM machine.
The code is using real data except for the number of child laborers per household for which
it is using Poisson (1.102009) distribution to generate it. The PPS routine is responsible
for selecting household on the basis of joint index dened on the twin basis of literacy and
economic indices. It is asked to produce results in the form of probability density graph
along with its associated ogive.
The simulation results are shown in Figure 4.5; left panel shows the empirical probability
distribution while the right panel shows the corresponding ogive.
Figure 4.5: Empirical Probability Distribution for Ŷ
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The curve in Figure 4.5 (left panel) is a, kind of, bi-modal curve except the left sided hump
is of lesser height. Repeated simulations does not have any eect on this bi-modal-ness.
There may be many reasons for this bi-modalness including dierent number of boys and
girls labourers or dierent numbers of child labourers in dierent districts within the same
divisions. However, it does indicate the presence of distinctive clusters within the child
labour population.
The ogive, in the right panel, looks somewhat like a normal distribution. However, no
decision can be made regarding the probability distribution of the estimator from here and
it needs rigorous testing. There are more than one reasons that may be associated with
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the bi-model-ness of the distribution. It may be due to a dierence in the male and female
labour dynamics. It may be due to the dierent sizes of the tehsils, or districts, included in
the sample. There may be some other reasons which are out of the scope of this thesis.

4.2.1.1 Testing Normality of the Estimator
An obvious guess (strengthen from central limit theorem) about the distribution is the Normal distribution. But it needs to be substantiated. The shape is either not symmetric nor a
bell shaped. Following is an attempt to see any evidence of normality. There are two ways
for testing, statistically, the normality of the distribution; graphic, and the numeric.

Graphical Testing
Let's use normal QQ plot for testing the normality (see Trosset (2001), p. 137). A QQ plot
is given in Figure 4.6 for the simulated data. The textbook interpretation of the QQ plot
Figure 4.6: QQ Plot for the Empirical Distribution of the Estimator

6e+05
5e+05
4e+05

Sample Quantiles

7e+05

8e+05

Normal Q−Q Plot

−3

−2

−1

0

1

2

3

Theoretical Quantiles

keeping in view the mammoth sample size, is approximately normal. Deviation at both tails
of the curve is quite signicant but the sample size is quite large to cover it up. Anyhow, a
reliable decision can only be made using some numeric testing.

Numerical Testing
The tests, used here, are compiled in Kanji (1999), p.42, Thode Jr. (2002), Sec. 5.1.4,
or Stephens (1986) making use of skewness coecients. Kanji (1999) is discussing three
test-statistics for testing the normality. While Thode Jr. (2002) compiles another set of 5
statistics. Table 4.6 is using three of them (most suitable for the data set here) and testing the normality. The Anderson-Darling test, named after Theodore Wilbur Anderson,
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Table 4.6: Normality Tests for the Empirical Distribution of the Estimator

Test
Anderson-Darling

Cramer-von Mises
(Kolmogorov-Smirnov)
Lilliefors
Pearson

Formula
(
)]2i−1
1 ∑n [
A = −n −
i ln p(i) 1 − p(n−i+1)
n
(
)
ϕ x(i) − x̄
with p(i) =
s
(
)
∑n
1
2i − 1
W =
+ i p(i) −
12n
2n
(
)
ϕ x(i) − x̄
with p(i) =
s
D = max{D+ , (
D− }
)
i
+
D
= max
− p(i)
i=1,...,n ( n
)
with
i
−
D
= max p(i) −
i=1,...,n
n
∑
2
P = (Ci − Ei ) /Ei , whereCi

Value

p -value

for Ho:Normality
19.3589
<0.000

> 0.10

Accept

0.1139

<0.000

Reject

7829.16

<0.000

Reject

most powerful statistics for detecting most departures from normality. It may be used with
small sample sizes n = 25. Very large sample sizes may reject the assumption of normality
with only slight imperfections, but industrial data with sample sizes of 200 and more have
passed the Anderson-Darling test. The Kolmogorov-Smirnov test (often called the K-S test)
is used to determine whether two underlying one-dimensional probability distributions dier,
or whether an underlying probability distribution diers from a hypothesized distribution,
in either case based on nite samples. The two-sample KS test is one of the most useful and
general nonparametric methods for comparing two samples, as it is sensitive to dierences
in both location and shape of the empirical cumulative distribution functions of the two
samples. For normality testing, minor improvements made by Lilliefors lead to the Lilliefors
test which is used here. The Cramer-von-Mises criterion for judging the goodness of t of a
probability distribution is a F distribution replica for normal distributions. It is primarilty
meant for F distribution but this distribution may easily be replaced by normal distribution
(Gross 2003). The Anderson-Darling test gives more weight to the tails of the distribution
(Gross 2003) while Cramer-von Mises test is emphasizing more on the middle part. The
Cramer-von-Mises criterion may comfortably be used for large samples.
So, the normality of the estimator in Eq. 4.14 is not been established by these statistical
measures. As a matter of fact, this is quite obvious; the estimator is estimating total number
of child laborers whose presence is pocketed in nature. The non-normality may be due to
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Reject

3.5455

Jr. and Donald A. Darling, who invented it in Anderson & Darling (2001), is one of the

this pocketedness of the phenomenon.

Decision

4.2.1.2 Calculating Probability
The same empirical probability distribution, in Figure 4.5 may also be used to calculate
probabilities statements. If f (Ŷ ) denotes the probability distribution associated with Ŷ in
Eq. 4.14, then

∫

∞

P (X > T ) =

f (Ŷ )d(Ŷ )
T

Here is a small function written in R, available in Appendix H.5, to calculate this probability
at any point

x

As an illustration, of this code

prob(mean(data))=0.559

4.2.2 Unbiasedness of the Estimator
Another important characteristic of the estimator is its unbiasedness. The unbiasedness
of the estimator would establish the sanctity of the estimator against dierent sampling
techniques. The estimator is based upon HT estimator which is unbiased itself but here in
this case the estimator is a combination of more than one type of estimations which may or
may not be unbiased. Our estimator is
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2 ∑
∑
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Ŷ =
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 ηj 12
∑∑

Ŷlkjih

 k l

Where πi and ϕji are inclusion probabilities at dierent levels and other symbols are as dened in the legend in Table 4.1, at page 60. These probabilities may be calculated by using
either Murthy (1957) method or the Brewer (1963) methodology with an extension due to
Sampford (1967) wherever necessary.
The estimator is a result of multi-stage sampling. It starts with the sampling is done for
districts within the two selected divisions, Lahore & Bahawalpur, using PPS scheme, then
selecting tehsils within each selected district using again PPS scheme, then selection of
PSUs within each selected tehsils using systematic sampling where each PSU is a group of
12 households. This whole detail is available in Sec. 3.2.4. The multistage nature of the
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estimator asks for a separate process (expectation to be exact) at each step. Equivalently,

[
]
[ ]
∑2 ∑dh 1 ∑tih Hjih ∑ηj 1 ∑12
E Ŷ
= E
k
i
j
h
l Ŷlkjih
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ϕji k
Let vji (j = 1, 2, . . . tih ) be a random variable that takes the value 1 if the jth tehsil is drawn
and zero otherwise. Then vji follows the binomial distribution for a sample of size 1, with
probability ϕji . Thus the mean and the variance of this random variable are given by ϕji
and ϕji (1 − ϕji ) respectively (Ross 2002). Using this scheme of thought to tackle E3 .
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Let wi (i=1,2,. . . dh ) be a random variable that takes the value 1 if the ith district is drawn
and zero otherwise. Then wi follows the binomial distribution for a sample of size 1, with
probability π i . Thus the mean and the variance of this random variable are given by π i and

π i (1- π i ) respectively (Ross 2002). Using this scheme of thought to tackle E2
))
(
(
[ ]
∑dh 1 ∑tih
∑2
Ŷjih
E Ŷ
= E1
i
h E2
πi j
(
(
))
∑dh wi ∑tih
∑2
= E1
i
h E2
j Ŷjih
( ∑ ∑ ∑ πi )
tih
dh
2
= E1
j Ŷjih
)
( ∑h ∑i
dh
2
Ŷ
= E1
ih
i
h
= Y
which proves the unbiasedness of the estimator developed in Eq. 4.14 for estimating total
number of child laborer in Lahore & Bahawalpur.
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4.2.3 Variance & Standard Error of the Estimator
Another important characteristic of the estimator is its variance and standard error. These
characteristics may be used in developing condence intervals and also establishing the
strength of the estimator against any other competing estimator.

4.2.3.1 Some Helping Theorem
We needs certain intermediate results for calculating variance and standard errors. Here are
these intermediate results in the form of theorems;

Theorem 4.1 (Lohr (1999)) If the samples are drawn independent in L strata, then the
variance of the sample estimate of population total (Ŷ ), is given by
( ) ∑L
S2
V Ŷ =
Nh (Nh − nh ) h
h
nh

(4.15)

Proof
Since ȳ is an unbiased estimate of Ȳ for stratied sampling, then

)2
Nh
V (ȳ) =
V (ȳh )
h
N
( )
∑L Nh 2 Nh − nh Sh2
=
h
N
Nh nh
1 ∑L
Sh2
=
N
(N
−
n
)
h
h
h
N2 h
nh
∑L

Using V

(

( )
Ŷ = N 2 V (ȳ), hence the result.

Theorem 4.2 (Cochran (1977)) In two stage sampling, variance of an estimator, θ̂, is
given by
( )
( ( ))
( ( ))
V θ̂ = V1 E2 θ̂

+ E1 V2 θ̂

(4.16)

( )
where V2 θ̂ is variance over all possible sub-sample selections for a given set of units.

Proof:

( )
Suppose θ = E θ̂
where θ is not necessarily the quantity that θ̂ is designed to estimate since θ̂may be biased.
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By denition,

( )
(
)2
V θ̂ = E θ̂ − θ
(
)2
= E1 E2 θ̂ − θ
[ ( )
( )]
2
2
= E1 E2 θ̂ + θ − 2θE2 θ̂
[( ( ))
( )
( )]
2
2
= E1 E2 θ̂
+ V2 θ̂ + θ − 2θE2 θ̂
( ( ))2
( )
( )
= E1 E2 θ̂
− θ2 + E1 V2 θ̂ ∵ E1 E2 θ̂ = θ
( ( ))
( ( ))
= V1 E2 θ̂ + E1 V2 θ̂

Theorem 4.3 (Cochran (1977)) In systematic sampling from a population of size N grouped
in k groups, variance for Ŷ is given by
( )
V Ŷ = N (N − 1) S 2 − N k (n − 1) Sw2

(4.17)

where S 2 is the total variance and Sw2 is the variance within groups.

Proof:
The result is clear by making use of the denition of one way analysis of variance, where the
total variance is the sum total of variance between the groups and that of within the groups.

)2
yij − Ȳ
i j
)2 ∑ ∑
∑(
ȳi . − Ȳ +
(yij − ȳi .)
= n

(N − 1) S 2 =

∑∑(

i

= nkV (ȳ) + k (n −

i

j
1) Sw2

where ȳ is mean of a systematic sample

( )
Using V Ŷ = N 2 V (ȳ), hence the result.

Theorem 4.4 (Gabler (1981)) For single stage cluster sampling, if (πi
an estimator of the type
∑
n

Ŷ =

i

>

0), consider

yi
πi

is unbiased estimator of Y, with variance given by
)2
(
( ) ∑N ∑N
yj
yi
V Ŷ =
−
(πi πj − πij )
i
j>i
πi πj

Proof:
Consider an estimator of the type

Ŷ =

∑n yi
i πi
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(4.18)

and the associated variance with this estimator is thus
(∑
)
( )
n yi
V Ŷ = V
i πi
Let wi (i=1,2,. . . N ) be a random variable that takes the value 1 if the ith unit is drawn
and zero otherwise. Then wi follows the binomial distribution for a sample of size 1, with
probability π i . Thus the mean and the variance of this random variable are given by π i and

π i (1- π i ) respectively (Ross 2002).
(
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Theorem 4.5 (Raj (1966)) For primary units drawn without replacement with unequal
probability. In the ith primary unit, let Ŷi be an unbiased estimator of the unit total Yi , with
second-stage varianceσ2i2 . Sub-sampling is independent in dierent primary units. Consider
an unbiased estimator of the population total Y of the form
Ŷ =

∑n
i

wis Ŷi

Where wis is known for all samples. Then the variance of such an estimate is given by
) ∑N
( )
(∑ n
( ) 2
E1 u2is σ2i
V Ŷ = V
wis Yi +
i

i

Where uis is a random variable that equals wis if ith unit is drawn and equals zero otherwise.
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Proof:
Using Theorem 4.2(Eq. 4.16)

( )
( ( ))
( ( ))
= V1 E2 Ŷ
+ E1 V2 Ŷ
V Ŷ
(∑
( ))
∑
N 2
= V1 ( ni wis Yi ) + E1
u
V
is 2 Ŷi
i
(
)
∑n
∑N
2
2
= V1 ( i wis Yi ) + i E1 (uis ) σ2i ∵ COV2 Ŷi , Ŷj = 0
i̸=j

Hence the results.

4.2.3.2 Variance of the Estimator
Let's use these theorem & results to derive an expression for the variance of the estimator
in Eq. 4.14

)
(
( )
∑2 ∑dh 1 ∑tih Hjih ∑ηj 1 ∑50
V Ŷ
= V
Ŷlkjih
k
h
i
πi j ϕji
ηj l

Assuming samples are drawn independent across the two divisions, using results established
in Theorem 4.1, Theorem 4.4, and Theorem 4.5, the variance is given by

(
)
( )
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hV
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2
where S2i
is the second stage variance, i.e. the variance within a selected district. Within a

district, tehsils are to be selected, as per the sample design given in Sec. 3.2.4, at page 42.
This selection is again a PPS. Using Theorem 4.4 & 4.5 again to have
2
S2i

=

∑Tih ∑Tih
j
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Yj
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So, the variance is modied out to be
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∑ h Tih (Tih − tih ) ∑Tih Hjih (Hjih − ηj ) S3j
+ D
j
i
tih πi
ηj
ϕj
2
is the third stage variance, i.e. the variance within a selected tehsil. Within a
where S3i

tehsil, clusters of households, PSUs, are to be selected, as per the sample design given in
Sec. 3.2.4, at page 42. This selection is done using systematic sampling. Using Theorem 4.3,
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this variance is given by
2
2
S3j
= Hjih (Hjih − 1) SH − Hjih q (ηj − 1) S4k
2
where SH is the total variance of all PSUs within selected j th tehsil, S4k
is the variance within

selected PSU, and q are the number of systematic groups to select njih given by

q=

Hjih
njih

2
Using the results for S3j
, the variance expression is modied to be,
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S4j
is the variance within each of the selected PSU. As per sampling plan, delineated in
2
Sec. 3.2.4, at page 42, this variance is the sum total of variance per household. If S5k
is the
variance per household, the variance is modied as
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Which is the require variance for the estimator of total number of child laborers in Lahore
& Bahawalpur divisions . The associated standard error may easily be evaluated using this
variance.

4.2.3.3 Standard Error of the Estimator
By denition,

( )
S.E. Ŷ =

v ( )
u
u V Ŷ
t
n

where n is the associated sample size. Using results in Eq. 4.19, the standard error turns
out to be
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4.2.4 Condence Interval for the Estimator
Typically, a two sided (1 − α)100% condence interval for Y , as Lehmann (1998, Chap.5,
Sec.6) puts it, is given by

P {Xl ≤ Y ≤ Xu } ≥ 1 − α
where Xl and Xu are respectively, the lower and upper bounds. In other words,

∫
Ŷ

Xu

∫ Xl ( )
( )
α
f Ŷ dŶ = 1 − =
f Ŷ dŶ
2
Ŷ

We may use the same empirical distribution, in Figure 4.5, instead of theoretical distribution,
to calculate these limits. As a matter of fact, the same routine, appearing in Sec.4.2, may
be used to nd these limits. Here is a small routine, in R, to nd these condence limits for
any given condence level.

conf.int<-function(x) quantile(ys,c((100-x)/200,(100+x)/200))
Figure 4.7 shows these condence limits where the area in between two internal vertical lines
shows the 95% condence interval for Ŷ

4.3 Numerical Estimate of the Child Labor in Lahore &
Bahawalpur divisions
Eq. 4.14 shows the estimator of total magnitude of child labor in Lahore & Bahawalpur
divisions .
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Figure 4.7: 95% Condence Interval for Estimate

Where πi and ϕji are inclusion probabilities at dierent levels and other symbols are as dened in the legend in Table 4.1, at page 60. These probabilities may be calculated by using
either Murthy (1957) method or the Brewer (1963) methodology with an extension due to
Sampford (1967) wherever necessary. The other symbols used in this estimator are duly
dened in Table 4.1.
Application of this estimator upon data gathered in Lahore & Bahawalpur divisions would
give us the numerical strength of child labor in this region.
Table 4.7: Numerical Estimate of Child Labor in Lahore & Bahawalpur divisions
Region
Lahore
Bahawalpur
Total

Approach
Murthy
Brewer
Murthy
Brewer
Murthy
Brewer

Estimate
3,567,921
2,526,880
1,121,020
913,530
4,688,941
3,440,411

%age
52
35
38
26
44
32

The Muthy's estimate seems to be quite exaggerated; even in comparison with inated gures reported by some NGO's in Lahore & Bahawalpur divisions . The exaggeration may
also be substantiated with larger inclusion probabilities for the Murthy's estimate (see Figure 4.3 and corresponding discussion). These larger inclusion probabilities are also making
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the estimate lesser ecient as the variance, developed in Eq. 4.19, is a proportionate function of these probabilities. The Brewer's estimate, thus, seems quite reasonable. We are also
using this estimate to be correct and showing the real picture of the menace in Lahore &
Bahawalpur divisions .
The estimated number of child laborer, so, in Lahore division is 2,526,880 while in Bahawalpur division is 913,530. These gures amount to 35% and 26%, respectively, when
compared to total number of children (between the ages of 5 and 14) of these divisions. It is
quite a heavy toll. In Lahore division, one in every 4 kids is engaged in some kind of labor
injurious to his/her health. The same is the case in Bahawalpur division. The number seems
to be much exaggerated in comparison to the FBS estimate which is mere 3.4 million for the
whole Pakistan (FBS 1996). There is a myriad of reasons behind this dierence including
1. Possible Denitional dierences, as has been discussed in Sec. 1.1.
2. Stigmatic nature of the problem.
Another estimate of the total number of child laborers in Lahore & Bahawalpur divisions can
be made from number of kids not attending any school. This estimate may then be used to
ascertain the accuracy of estimated obtained through Eq. 4.14. Total population of Lahore
& Bahawalpur divisions is 151,574,000 according to National Integrated household survey
1996-97 of which 49,188,000 people are living in urban areas. The same survey is also giving
that some 43% are within the age bracket of 0 to 14 years in urban areas. So, total number
of kids (0-14 years) within urban Lahore & Bahawalpur divisions is 21,151,000. The school
enrolment statistics, in the same survey, say that 68% of these kids have attended any school
at least once in their life time which obviously means that 22% have not attended any school.
Total number of such kids numbers to 6,768,000. These kids may easily be taken as the real
victims of child labor. In other words, number of child laborers can never be lesser than this
gure. If we add 2.7% annual growth rate (PCO 2000e) for Lahore & Bahawalpur divisions
, this gure becomes quite high. The same calculations for Lahore & Bahawalpur divisions
giving 3,297,000 and 1,179,000 as a rough estimate of total number of crippled kids in these
division. Fortunately, both of these gures resembles quite closely with what Eq. 4.14 turns
out.
SPARC (2005) (see page 50) estimated a number in the range of 86,000 to 102,000 for cities
(not divisions) like Lahore, Karachi, Quetta, and Peshawar and ascribed it to the numerical
strength of kids (5 to 14 years of age) working as scavengers/rag-pickers only. This number,
in rst hand, going in negation of FBS (1996), and, in second, resembles quite reasonably
with our estimate which is estimating the number of kids working any kind of labor. Report
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written on the working conditions & environment of the labor in Lahore & Bahawalpur divisions (Awan & Khan 1992) giving an identical gure (32,000 carpet weaving kids only) in
Bahawalpur district (not division).
The estimator is capable enough to be applied on other divisions of the country and even on
other secondary data sets, if available. The only condition in the application is the sampling
scheme particular to this estimator.

4.3.1 Precision of the Estimator
Eq. 4.19 is estimating the corresponding variance of the estimator. The numerical version of
the equation turns out to be 1.206622 × 1012 . FBS (1996) has calculated this variance to be

3.7675 × 1013 . The corresponding relative eciency of the estimator developed in Eq. 4.14
is thus calculated to be
1.206622 × 1012
ℜ=
× 100 = 3.2027%
3.7675 × 1013
So, the estimator in Eq. 4.14, to estimate total number of child labourers in Lahore and
Bahawalpur divisions, is approximately 3.2% more ecient as compared to FBS (1996)
estimator. The corresponding standard error is given by

( )
SE Ŷ =

√

1.206622 × 1012
= 62489
309

4.3.2 Condence Interval for the Estimate
Continue from Sec. 4.2.4, a two sided (1 − α)100% condence interval for Y . We may use
the same empirical distribution, in Figure 4.5, to calculate these limits. The intervals are
given to be
Table 4.8: Condence Limits for Total Child Labor in Lahore & Bahawalpur divisions

Level
90 %
95 %
99 %

Condence
Interval
{5,733,825 ←→ 9,003,875 }
{5,444,767 ←→ 9,063,389 }
{5,013,546 ←→ 9,150,393 }
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Width
3,270,050
3,618,622
4,136,847

Relationships & Patterns Determining the
Dynamics of Child Labor
The just concluded section is giving information about the numerical strength of child labor
in Lahore & Bahawalpur divisions . But, this is only aspect of the present study. The
second, and an equally important, objective of the current study is to rummage for causes,
critical determinants and eects of child labor on society. It has been assumed here in this
study, as delineated in Sec. 3.3 at page 48, that literacy, household, and poverty are among
the prime causes and determinants of child labor in any society, in general, and in Lahore
& Bahawalpur divisions , in particular. In the following lines, it is attempted to prove these
assertions, at least for the surveyed population. It is expected, however, that literacy is
the most important factors, even more important than poverty which is usually considered
to be the mother of all evils. Secondly, a classication is made to discriminate child labor
with respect to their households and socio-economic setup. This classication may help in
recognizing the cause and consequences of the child labor at the grass root level.

4.4 Child Labor & Household
Eect of household cannot be denied. But, how much a household can aect. Some of
the important parameters are explained in Sec. 3.3.1, at page 49. A household may be
interpreted in terms of
1. Its demographics,
2. Presence of parents, and
3. The local culture.
And these are the very dierentials that may eects the dynamics of child labor in a society.
A detailed discussion & denition of these dierentials is available in Chapter 3. Here in
these pages, it is attempted to qualify and quantify any association and relationship these
dierentials have with the incidence and propagation of child labor in any society. The
expected relationship is exclusively dened in Hyp. 1, at page 49, which is rendering it to be
positively associated with the incidence of child labor. This is, however, the main hypothesis
which is further split into many sub-hypotheses ascribed to these dierentials. Following
paragraphs are discussing in detail the testing and establishing of these hypotheses.

4.4.1 Eect of Household Demographics
Focused in Sec. 3.3.1, eects are demographics of a household needs the study of following
sub-factors,
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Size & composition of the Household

Where, the size of the household is gauged through

the total number of persons (including kids) abode in the household, while the composition of the household is measured through Gender Ratio, ξg , calculated, in Eq. 3.7
at page 49. A ξg = 1 indicates equal number of males and females, while ξg > 1 shows
the majority of females in the household. We are specically interested in testing

Hypothesis 1.1.1 A bigger household is positively conducive to child labor.
Hypothesis 1.1.2 A female-majority household is positively conducive to child labor.
Gender of the Household Head

The gender of household head is a categorical variable

having only two permissible values, duly coded as 1 for males and 2 for females. We
are specically interested in testing

Hypothesis 1.1.3 A Male household head is negatively correlated with child labor.
Dependence structure in the household

Where would be measured through Depen-

dency Ratio, ξd , calculated as the ratio of family members in labor force (whether
young or old) to size of the household, dened in Eq. 3.8 at page 50. ξd varies between
0 and 1; a greater value indicates a heavier working household. We are particularly
interested in testing

Hypothesis 1.1.4 A high dependency ratio, ξd , correlates positively with child labor.
4.4.1.1 Visual Testing
Figure 4.8 shows the eects of households' demographics on the incidence of child labor,
using number of kids in a household in left panel and total size of the household in the
right panel. Both the panels are split with respect to the gender of kids in the labor. Steep
diagonal patterns in both panels are an explicit manifestation of a signicant and positive
relationship of these dierentials with incidence of child labor.
The pattern in the left panel shows the dierence in attitudes towards males and females
with respect to putting them into labor. Increasing number of females in the household is
increasing its participation in child labor as the relationship is approximately linear. This
attitude is dierent in case of males where the relationship is curve-linear; having 5 or more
males in the household may change its propensity towards child labor. The same discrimination is explicit in the right panel where the relationship between size of the household and
the incidence of child labor is explored. Increasing size of the household may change the
thinking of a household to put his male kids to the labor but this change in non-existent in
case of female kids in labor.
87

Figure 4.8: Household Dierential

4.4.1.2 Statistical Testing
For a statistical validation of hypothesis, listed in Sec. 3.3.1, at page 49, proper regression
and correlation analysis is required, as all the hypotheses are investigating associations and
dependencies. Categorical nature of the dependent variable (number of laboring kids) is
asking for a Poisson regression analysis (McCullagh & Nelder 1983, Whittaker 1990, etc., for
details on Poisson regression). The Poisson distribution associated with Y, the dependent
variable, being member of the exponential family, may be expressed as

log f (y) = y log µ − µ − log (y!)

(4.21)

with scale parameter = 1, and Canonical link function = log µ So the functional form of the
regression model is given by

log(µy ) = βo + β1 x1 + β2 x2 + β3 x3 + β4 x4 + ϵ
Where xi is symbolizing the four constituent dierentials for the household demography,
namely size, composition, dependency-structure, and the gender of the household respectively and the βi are their respective regression coecients needed to be calculated to qualify and quantify the relationship between the incidence of child labor and these dierentials.
The selection of the canonical link function depends on the selection of the probability distribution the response variable has and which is Poisson in this case. Similarly, the scale
parameter is simply the parametric value attached with the probability distribution. McCul88

lagh & Nelder (1983) has made excellent commentaries on the selection of these probability
distribution and associated scale parameters.
The statistical signicance is another quagmire. As the residuals are no longer normally
distributed in Poisson regression, we should not apply the usual normal distribution based p value approach. Venables & Ripley (1999, page 211) made an excellent commentary and then
opine to use usual normal distribution based p -value approach and χ2 based deviance test
simultaneously. Using the mechanics laid down in Venables & Ripley (1999) & McCullagh
& Nelder (1983) and with a dispersion parameter 1 (as suggested by Table 4.5, at page 71)
the Poisson regression output is given in self-explanatory Table 4.9.
Table 4.9: Poisson Regression Output Testing Relationship Between Child Labor &
Household Eect
(Intercept)
HSIZE
GENDERFemale
DEP-RATIO
GEND-RATIO
NULL
HSIZE
GENDER
DEP-RATIO
GEND-RATIO

Estimate
−1.2220
0.2360
−0.0286
0.0289
0.0062

Std. Error
0.0780
0.0086
0.0250
0.0529
0.0063

z value
−15.66
27.45
−10.14
10.55
0.98

Deviance Tests

Df

Deviance

1
1
1
1

950.72
1.23
0.30
0.96

Resid. Df
3707
3706
3705
3704
3703

Pr(>|z|)
0.0000
0.0000
0.0029
0.0046
0.3248

Resid. Dev
3928.43
2977.71
2976.48
2976.18
2975.21

P(>|Chi|)
0.0000
0.2674
0.5855
0.3260

The regression is rendering all coecients including household size (HSIZE), gender of the
household (GENDER), gender ratio (GEND-RATIO), and dependency ratio (DEP-RATIO)
as statistically signicant except gender ratio for which the relationship with the incidence
of child labor can not be vindicated by the selected sample. The dierence between Null
deviance and Residual deviance is statistically signicant enough to render this Poisson regression model trustworthy.
So, the incidence of child labor, as per Table 4.9 is
1. increased by 23.60% by a percent increase in household size,
2. is decreased by 2.8% when the gender of the household head is changed from male to
female,
3. is decreased by 2.89% when the number of adult earning hands in a household are in
majority, and
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4. is increased by a trie 0.06% with a percent increase in the gender ratio, explained in
Eq. 3.7 at page 49. However, this trie decrease is statistically insignicant.
This regression is quite oblivious of multicollinearity as clear from Table 4.10 which shows
the inter-relationships of these dierentials.
Table 4.10: Correlation Coecients for Testing Multicollinearity

HSIZE
GENDERFemale
GD
GS

(Intercept)
-0.95
-0.08
-0.22
0.17

HSIZE

GENDERFemale

GD

-0.02
0.04
-0.33

0.02
0.04

0.00

All these results are obtained from the data obtained only from Lahore & Bahawalpur divisions ; so their impression on whole Punjab is still questionable. Table 4.11(Left Panel)
shows the same Poisson regression output but split for the two divisions.
Table 4.11: Poisson Regression Output Testing Relationship Between Child Labor &
Household Split by Locale (Left) & Gender (Right) of Kids

(Intercept)
HSIZE
GENDERFemale
DEP-RATIO
GEND-RATIO

Lahore
−1.22
0.23
−0.01
0.01
0.01

Locale
Bahawalpur
−0.47
0.16
−0.04
0.08
0.00

Kids
Boys Girls
−0.83 −1.60
0.17
0.23
−0.02 −0.03
−0.01 −0.00
−0.00
0.01

The rst set of coecients shows the coecient for Lahore division while the 2nd shows the
same for Bahawalpur. It should be noted here that all statistically insignicant eects, like
GEND-RATIO, are not shown with bars but only with spots at axis. The two divisions,
which may truly be representative of the whole Punjab, show some dis-similarity of the statistical signicance of the regression parameters. The numerical dierences, however, are
also quite suggestive. The eect of the gender of household head and of dependency ratio
is higher in Lahore division while that of household size is higher in Bahawalpur division.
This revelation goes in against of the impression that the eect of household size is weaker
where extended family system exist (Lloyd 1992).
The coecients in the right panel (Table 4.11) shows the Poisson regression output investigating the relationship between incidence of child labor and the household eect but split
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with respect to the gender of the laboring kids. The rst set of coecients shows the coecient for male kids while the 2nd shows the same for female kids. Numerical dierence in the
coecients is revealing. The most startling result is the marked dierence in the attitude towards female kids. The gender of the household head does not have a statistically signicant
relationship with the incidence of male child labor while this relationship is much high and
statistically signicant for female kids. Similar is the case with dependency ratio (GS) where
the behavior of the relationship is dierent. For male kids, the relation is negative suggesting
that increasing earning hands i the household are causing a decrease in the male child hood
while the relationship is reveres for the female childhood. These results are pointing towards
gender discrimination in the child labor where parents/household-heads have a soft corner
for the male siblings while the altruism ceases to exist for female kids in the same household.
So all the hypotheses posed for the household demographics have been tested, using Poisson
regression model with dispersion parameter 1, available in Table 4.9, and the respective
results are compiled here under in Table 4.12 for ready reference.
Table 4.12: Hypotheses Testing Regarding the Relationship Between Child Labor and
Household Demographics
A
A
A
A

bigger household is positively conducive to child labor.
female-majority household is positively conducive to child labor.
Male household head is negatively correlated with child labor.
high dependency ratio,ξd correlates positively with child labor.
▽
Demographics of a household are positively associated with child labor

Accepted
Rejected
Accepted
Accepted
Accepted

4.4.2 Eect of Presence of Parents in Household
A similar analysis may be conducted to investigate how presence of parent in a household
can aect the incidence of child labor. Presence of parents should be studied in these, as
have been already discussed in Sec. 3.3.1, three dimensions,
1. Presence of Father only,
2. Presence of Mother only
3. Presence of both parents
It is been hypothesized that the presence of parents in any household is playing a signicant
role in making the decision of sending the kids to the labor. Almost all the bargaining
models, discussed already in Sec. 2.3, are stressing upon this role. We here in this study are
particularly interested in testing
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Hypothesis 1.2 Absence of parents correlates positively with child labor.
Splitting further this hypothesis for the afore mentioned types of parents, more sub-hypotheses
may be developed as

Hypothesis 1.2.1 Absence of father (either because of death, divorce, separation, or some
other reason) correlates positively with child labor.
Hypothesis 1.2.2 Absence of mother (either because of death, divorce, separation, or some
other reason) has nothing to do with child labor.
Hypothesis 1.2.3 Absence of both father and mother (either because of death or some
other reason) correlates positively with child labor.
4.4.2.1 Visual Testing
Figure 4.9 is a, SPSS generated, sliced bar chart showing number of laboring kids living with
their parents. The upper left shows the number of kids living with none of their parents,
upper right shows the numbers with fathers only while the lower left shows the number of
laboring kids living with mothers only while the lower right shows this histogram for the
households where both the parents are there. The heights of the bars show the counts.
Although, the chart is quite unusual and dicult to synchronize under one interpretation
but still couple of things are quite clear;
1. Parents are making dierentials in the dynamics of child labor,
2. There are more number of laboring kids who are living with both parents
3. In broken/single-parent families, more number of laboring kids are living with mothers
only.
Households having lesser than 2 kids in labor are the households having either both parents
or at least fathers while for households having more than two kids in labor are predominantly
the households having mothers only. This indicates a conspicuous, if not negative, role of
mothers in case of child labor. The distribution of the number of laboring kids having
fathers only as parent is a traditional positively skewed (probably Poisson) and may easily
be interpreted fathers are not forcing kids to the labor.

4.4.2.2 Statistical Testing
The statistical testing of the afore mentioned hypotheses (Hyp.1.2.1 to Hyp.1.2.3) is asking
for testing associations involved χ2 tests ascribed for association measurements (through
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Figure 4.9: Clustered Bar Chart for the Number of Laboring Kids Living with Parents

Number of Child Laborers x Laboring kids Living with Parents ) and Kendall's
tests (Kendall 1938, Abdi 2007, for details on these tests). Table 4.13 shows the SPSS out-

cross tabs of

put for these tests.
Upper half of the table shows the results for the χ2 tests which are all showing a statistical signicant positive association between child labor and the presence of parents in the
household. While, the second half of the table shows correlation related tests including ϕ
tests, Cramer's

V, and contingent coecients' tests. All of these test statistics are giving

values which are rendering the correlation between child labor and the presence of parents
in the household as statistically signicant. The lower half of the table is using symmetric
measures to test the same. It includes statistics like Phi, Cramer's V and Pearson's contingency coecient (see Agresti (1996) and Goodman & Kruskal (1954, 1959, 1963, 1972)
for computational details on these tests) which all are statistically signicant rendering the
relationship in question as statistically signicant.
Apart form the statistical signicance which is dealing the variable presence of parents (PARENTS) as a whole without classifying it into its categories, a regression analysis may also be
conducted to see the deep-down eect of presence of parents on the dynamics of child labor.
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Table 4.13: χ2 Test for Association Between Presence of Parents & Child Labor

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value
14141.777(a)
1375.478
1071.363
3705

Symmetric Measures

Nominal by Nominal
N of Valid Cases

Phi
Cramer's V
Contingency Coecient
3705

df
21
21
1

Asymp. Sig.
.000
.000
.000

Value
.618
.357
.526

Approx. Sig.
.000
.000
.000

Using the very line of action we have adopted in the previous case, the "count" nature of the
dependent variable, number of laboring kids, is asking for a Poisson regression instead of an
omnipresent general regression. Please refer to Eq. 4.21 for the theoretical development of
the Poisson regression. Table 4.14 shows the output of this Poisson regression investigating
the relationship between child labor and the presence of parents in the household. A signiTable 4.14: Poisson Regression Output Testing Relationship Between Child Labor &
Parents
(Intercept)
PARENTSWith Father Only
PARENTSWith Mother Only
PARENTSWith Both Parents
NULL
PARENTS

Estimate
1.4046
−0.2253
−0.5150
−1.0598

Std. Error
0.0550
0.0609
0.0582
0.0582

Deviance Test

Df

Deviance

3

921.72

Resid. Df
3704
3701

z value
25.52
−3.70
−8.85
−18.23

Resid. Dev
3923.15
3001.43

Pr(>|z|)
0.0000
0.0002
0.0000
0.0000

P(>|Chi|)
0.0000

cant deviance dierence (Null = 3704, Residual = 921.72) is making this Poisson regression
model a reliable decision tool (refer to the lower half of Table 4.14. The output is suggesting
that a switch from a household with no parents alive to a household with
1. father only is increasing the stimulant for child labor in the household by 22.53%
2. mother only is increasing the stimulant for child labor in the household by 51.50%
3. Both parents is increasing the stimulant for child labor in the household by 105.98%
All these results are obtained from the data obtained only from Lahore & Bahawalpur
divisions ; so their impression on whole Punjab is still questionable. Similarly, there may
exist some dierences just because of some extraneous variables associated with the two
94

divisions. Table 4.15 (left panel) shows the same Poisson regression output but split for the
two divisions.
The two divisions, which may truly be representative of the whole Punjab, show amazing
Table 4.15: Poisson Regression Output Testing Relationship Between Child Labor &
Parents' Eect Split by Locale (Left) & Gender (Right) of Kids

(Intercept)
PARENTSWith Father Only
PARENTSWith Mother Only
PARENTSWith Both Parents

Lahore
1.13
−0.06
−0.37
−0.96

Locale
Bahawalpur
1.49
−0.22
−0.40
−0.76

Gender
Male Female
0.70
1.01
−0.06 −0.30
−0.20 −0.56
−0.31 −1.10

similarity of the statistical signicance of the regression parameters. However, the numerical
dierence is quite suggestive in both of these panels. In summary,
1. All these coecients show the eect of child labor by moving from a household with
no parents to households with, single or both, parents.
2. Father's eect on the incidence of child labor is weaker in Lahore division while it is
stronger in Bahawalpur. It suggests that loosing mother is comparatively eects hard
in Bahawalpur.
3. Loss of mother eects hard in both the divisions for both male and female kids (Right
panel).
The left panel of the table (Table 4.15) shows the separate eect of the parents on boys and
girls. As a matter of fact, the gures show racial discrimination as the magnitudes of all
the coecients is strong in case of female working kid. This results in the vindication of the
hypotheses regarding the presence of the parents in the household, namely, While, gender
Table 4.16: Hypotheses Testing Regarding the Relationship Between Child Labor and
Parents' Eect
Absence of father (either because of death, divorce, separation, or
some other reason) correlates positively with child labor.
Absence of mother (either because of death, divorce, separation, or
some other reason) has nothing to do with child labor.
Absence of both father and mother (either because of death or
some other reason) correlates positively with child labor.
▽
Absence of parents correlates positively with child labor.

Accepted
Accepted
Accepted
Accepted

of the laboring kids is not making a signicant dierence in this relationship. Whether the
laboring kids is a male or female, (s)he is equally aected by the absence of parents.
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4.4.3 Eect of Local Culture
Culture is very important dierential in any social science study. Sec. 3 is conning the
study of culture, here in this study, within
1. Locale of the Household
2. Mother tongue
Particularly, we are interested in investigating the eect of the location of the household,
measured in terms of household located in industrial or non-industrial area, on the incidence
and the propagation of the child labor. Second, the mother tongue, another important
determinant of the culture may play a critical role in the dynamics of the child labor. In
terms of hypotheses, as dened earlier, we are interested in testing;

Hypothesis 1.3 Culture is producing dierentials in the patterns of the incidence of child
labor.
Which may further be divided into these sub-hypotheses

Hypothesis 1.3.1 Locale of the household correlates with the incidence of child labor.
Hypothesis 1.3.2 Language is producing dierentials in the patterns of the incidence of
child labor.
4.4.3.1 Visual Testing
Figure 4.10 shows histograms for the households, in industrial of non-industrial locale, with
laboring kids. The right panel shows the histogram for the households located in industrial
areas while the left panel shows for non-industrial areas' households. The gures are self exFigure 4.10: Histograms for Laboring Kids Split By Industrial Locale

planatory and vividly showing that households in industrial areas have lot more kids in child
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Figure 4.11: Histograms for Laboring Kids Split By Mother Tongue

labor as compared to the non-industrial areas. Figure 4.11 is again a group of histogram of
laboring kids speaking dierent languages as mother tongue.
Both of these gures show expletive distinctions with respect to household locale and to
mother tongue.

4.4.3.2 Statistical Testing
A more rigorous statistical analysis requires regression analysis, as the investigation is seeking relationships and dependencies. Going through the same reasoning, as we have gone
through in previous two sections, the "count" nature of the dependent variable, number of
laboring kids, is asking for a Poisson regression instead of an omnipresent general regression.
Please refer to Eq. 4.21 for the theoretical development of the Poisson regression. Table 4.17
shows the output of this Poisson regression investigating the relationship between child labor
and any possible eect of the change of locale (LOCATION) or mother tongue (TONGUE).
The lower half of the table shows the deviance structure of the analysis.
The signicant dierence between the null and residual deviance is making all the inferences
from this Poisson regression reliable. It is quite interesting to observe that the switch of
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Table 4.17: Poisson Regression Output Testing Relationship Between Child Labor &
Cultural Eect
(Intercept)
INDUSTYes
TONGUEPunjabi
TONGUESiraiki
TONGUEPahari
NULL
INDUST
TONGUE

Estimate
0.7861
0.1619
−0.2424
−0.1753
0.0118

Std. Error
0.1906
0.0272
0.1896
0.1902
0.1947

Deviance Table

Df

Deviance

1
3

35.68
29.92

Resid. Df
3704
3703
3700

z value
4.12
5.94
−1.28
−0.92
0.06

Resid. Dev
3923.15
3887.47
3857.54

Pr(>|z|)
0.0000
0.0000
0.2011
0.3567
0.9516
P(>|Chi|)
0.0000
0.0000

locale from non-industrial to industrial locale is increasing the stimulant for child labor by
16.19% while switching of mother tongue is also making a signicant impact on the dynamics
of the child labor;
1. Switching from any other language speaking household to Punjabi speaking household
is decreasing the chances of child labor by 24.2%.
2. Switching from any other language speaking household to Siraiki speaking household
is decreasing the chances of child labor by 17.53%.
3. Switching from any other language speaking household to Paharii speaking household
is decreasing the chances of child labor by 1.18%. However, this relationship is statistically insignicant.
4. As a whole the mother is signicantly aecting the dynamics of the child labor.
A deep dig down analysis may also be conducted to see any dierence of these relationships,
either in magnitude or in direction, across the gender of laboring kids. Table 4.18 shows
these dierences with the help of a Poisson regression conducted separately for male and
female laboring kids. Quite interestingly, no signicant dierence is observed across the
Table 4.18: Poisson Regression Output Testing Relationship Between Child Labor &
Culture Eect Split w.r.t. Gender of Laboring Kids
(Intercept)
INDUSTYes
TONGUEPunjabi
TONGUESiraiki
TONGUEPahari
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Male
0.64
0.06
−0.25
−0.16
−0.13

Female
0.23
0.15
−0.13
−0.05
0.15

genders. So, the hypotheses are tested in negatives both for household's locale and the
household's language and thus for the culture. In other words, culture is not making any
statistically signicant eect on the dynamics of the child labor. In a nutshell, it can be
Table 4.19: Testing Results Regarding the Relationship Between Child Labor and Culture
Locale of the household correlates with the incidence of child labor.
Language is producing dierentials in the patterns of the incidence of child labor.
▽
Culture is producing dierentials in the patterns of the incidence of child labor.

Accepted
Accepted
Accepted

inferred from the statistical discussion so far on the impact of household on the incidence
and the propagation of child labor in any society that household does impact signicantly in
the dynamics of the child labor. Internal demography of the household and the presence of
parents in the household are making signicant imprints while the culture has nothing to do
with the dynamics of the child labor. In other words, these are the ground realities (short
term in nature) that are leading a household to take this step.

4.5 Child Labor & Household Literacy Level
Literacy, as has been discussed in Sec.3.3.2, at page 49, is quite a comprehensive term and
may be understood in terms of household literacy or in terms of school factor. As far as the
household literacy is concerned, we are translating it into the number of literate persons in
the household, literate parents, a literate household head. While the school factor may be
understood through its distance from the household and of course through the expenditure
incurred on education which may inuence the decision of sending kids to labor. We are
particularly interested in investigating the relationship laid down in the hypothesis

Hypothesis 2 There is a Negative association between Literacy & child labor.
The analysis may be conducted in two equally eective ways; taking all of its constituent
components simultaneously for determining its relationship with child labor, and by taking
these components individually.
The approach calling all the constituent components in a single step would require some
special multivariate regression analysis. The "count" nature of the dependent variable, the
number of child laborers per households is prompting towards a Poisson regression. Using the
course of action adopted in Eq. 4.21, at page 88, the Poisson regression is used to investigate
any possible relationship between laboring kids and the variables dened here at the start
of this section. Explicitly, the explanatory variables include
1. Household Literacy
which may be studied by taking observations on variables like
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(a) Literacy of the Parents which is measured through
i. the literacy of the father (LT-FATH); which is a dichotomous variable with
YES and NO as possible responses,
ii. literacy of mother (LT-MOTHE); again a dichotomous variable with YES
and NO as possible responses,
iii. literacy of both fathers & mothers (LT-BOTH), which is of-course a dichotomous variable with YES and NO as possible responses.
(b) Number of literate persons in the household, which is a numeric (at least, can be
treated as numeric) variable.
(c) Literacy of the household head, which is a categorical variable with ve possible responses; (i) Illiterate household head, (ii) literate up to primary level (class/grade
5), (iii) literate up to middle level (class/grade 8), (iv) literate up to matriculation
(class/grade 10), and (v) more literate.
2. School factor
(a) Distance from the school, which is taken as a categorical variable by categorizing
it into three categories, namely
i. Distance of less than 3 km
ii. Distance of between 1 to 3 km
iii. Distance of more than 3 km
(b) Expenditure incurred on education, which is taken as again as a categorical variable by categorizing it into three categories, namely
i. Lesser than Rs100 per month
ii. Between Rs.100 and Rs.300 per month
iii. More than Rs.300
Table 4.20 shows the output for the Poisson regression investigating the relationship between
child labor and the literacy components, as explained above.
The dierence between null and residual deviances is enough to declare the model statistically reliable. All variables, except literacy of mothers and of both parents, are statistically
signicant. The relationship is quite revealing and banishing many hitherto established
relationships.
1. Parents' literacy is signicantly important in the child labor's dynamics but it is the
fathers' literacy that matters the most. Mothers' literacy is also playing a role,but it
is statistically insignicant. Literacy of both parents is already well-known to have a
signicant role, but here the results are denying. This may be due to a very small
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Table 4.20: Poisson Regression Output Testing Relationship Between Child Labor &
Household Literacy Level
(Intercept)
LIT-FATHNo
LIT-MOTHNo
LIT-BOTHNo
EDUPrimary
EDUMiddle
EDUMatric
EDUAbove
DISTANCE (1-3km)
DISTANCE (>3km)
EXPENDIT (Rs.100-300)
EXPENDIT (>Rs.300)
NULL
LIT-FATH
LIT-MOTH
LIT-BOTH
EDU
DISTANCE
EXPENDIT

Estimate
−0.0017
0.1318
0.0726
0.0267
-0.3237
-0.5167
-0.5944
-0.7721
0.0779
0.1642
0.4411
0.6610

Std. Error
0.3817
0.0358
0.1481
0.4091
0.0283
0.0342
0.0533
0.1457
0.0474
0.0459
0.0251
0.0399

Deviance Test

Df

Deviance

1
1
1
4
2
2

26.44
0.25
0.96
539.08
29.24
439.47

Resid. Df
3704
3703
3702
3701
3697
3695
3693

z value
−0.00
3.68
0.49
0.07
11.42
15.09
11.15
5.30
1.64
3.58
17.56
16.56

Resid. Dev
3923.15
3896.71
3896.46
3895.50
3356.42
3327.19
2887.71

Pr(>|z|)
0.9964
0.0002
0.6241
0.9479
0.0000
0.0000
0.0000
0.0000
0.1005
0.0003
0.0000
0.0000

P(>|Chi|)
0.0000
0.6187
0.3276
0.0000
0.0000
0.0000

percentage of such households in the sample. Moving from a household with both
literate parents to a household with

• both illiterate parents is reducing the child labor by 2.67%.
• only illiterate Father is reducing the child labor by 13%.
• only illiterate mother is reducing the child labor by 7%.
2. Literacy levels of the household head (most often the father but not necessary) is
also important to observe. Quite interestingly this factor is statistically signicant.
Switching from a household with illiterate household head with households having

• Primary educated heads is reducing the child labor by 32.37%
• Middle level passed heads by 51.67%percent,
• Matriculated heads by 59.44%
• Aore education by 77.21%
3. School distance is positively related with the incidence of child labor where increasing
distances are spurring the child labor. More specically, for the gathered data in Lahore
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& Bahawalpur divisions , switching from an area where the school is at a distance lesser
than 3km to an area where the school is at 1-3km cause an decrease in child labor by
8% while this percentage is increased to 16.42% where the schools are more than 3km
from the households.
4. Similar is the case for the role of expenditure incurred on education. If the expenditure
are increased upto Rs.100 to Rs.300, the child labor gets a decline of 44.11% while this
decline is of the magnitude of 66.10% if the cost of schooling is even greater than Rs.300
per month.
The regression output is revealing the hard realities which are compelling households to
send their kids to labor. Both household literacy and the school factor are quite signicantly
aecting the child labor dynamics in Lahore & Bahawalpur divisions (at least in Lahore and
Bahawalpur from this data is being collected for real). To generalize it for the whole Punjab,
a comparison of the same Poisson regression is required for, at least, Lahore & Bahawalpur.
Table 4.21 is presenting such a comparison of the Poisson regression where the output is split
by the two divisions; Lahore and Bahawalpur. Evidently the results are not similar across
these regions. The similarities of the results are not enough to vindicate the hypothesis, in
Table 4.21: Poisson Regression Output Testing Relationship Between Child Labor &
Literacy Level of Parents in Lahore & Bahawalpur divisions
(Intercept)
LITERATE
LIT-FATHNo
LIT-MOTHNo
LIT-BOTHNo
EDUPrimary
EDUMiddle
EDUMatric
EDUAbove
DISTANCE (1-3km)
DISTANCE (>3km)
EXPENDIT (Rs.100-300)
EXPENDIT (>Rs.300)

Lahore
0.45
0.02
0.08
0.26
−0.68
-0.44
-0.66
-0.73
-1.00
0.06
0.03
0.45
0.62

Bahawalpur
−0.10
0.07
0.19
−0.02
0.75
-0.11
-0.26
-0.35
-0.50
−0.06
−0.06
0.30
0.51

Hypothesis 2, regarding the role of literacy in the dynamics of child labor across the whole
Punjab. Rather, the hypotheses are not accepted for Bahawalpur divisions.
1. Literacy among Parents is signicantly reducing the Child Labor in Lahore & Bahawalpur divisions .
2. Education of the household heads is signicantly reducing the child labor in Lahore
division but in Bahawalpur division it causes an increase. But, this increase is not
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statistically signicant.
3. School distance is signicantly aecting the child labor both in Lahore & Bahawalpur
divisions .
4. Schooling cost is again showing a dierent pattern in Lahore & Bahawalpur divisions
. In Lahore increased cost is declining the child labor but in Bahawalpur the aect is
reverse (quite strange and may need some further studies).
But, there may be some

sequentiality errors (Gujarati 2004, page 262) which is also evident

from deviance tests. To see marginal eects of each explanatory variables, we have to conduct
a separate analysis for each. Final verdict, however, should not be given unless a separate
analysis is not done for each constituent variable.

4.5.1 Household Literacy; Role of Literacy of Father in Child Labor
A separate study to investigate the household literacy viewed through the literacy of the
father in the dynamics of child labor is carried out here. It should be reminded here that
the Poisson regression, in Table 4.20, is rendering this literacy (of father) as signicant.
Particularly, we are interested in testing the hypothesis

Hypothesis 2.1.1 A literate father will not deploy his children into child labor.
4.5.1.1 Visual Testing
Figure 4.12 is a segmented bar chart exhibiting the role of parent's literacy in the dynamics
of the child labor. Left panel in lower half shows the frequency distribution for the number
of laboring kids having a literate father.
An explicit dierence in the two distributions is evident in the height of the bars. Both
the distributions are positively skewed but the number of kids engaged in labor, in case of
literate fathers, is much lesser (mode is against 5%) than those with literate father (mode is
against 25%).

4.5.1.2 Statistical Testing
The hypothesis, in Hyp. 2.1.2, is calling for an independent sample t -test which may test
any possible dierence between the numbers of laboring kids panellized for their fathers'
literacy level. Following is a self explanatory MINITAB output for such testing.
Two-sample
LIT_FATH N
1(YES) 520
2(NO) 3185

T for KIDS_WK
Mean StDev SE Mean
1.72 1.16 0.051
2.06 1.38 0.024
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Figure 4.12: Comparing Lahore & Bahawalpur divisions for Poisson Regression Coecients
Investigating Eect of Household Literacy on Child Labor

Difference = mu (1) - mu (2)
Estimate for difference: -0.3378
95% upper bound for difference: -0.2446
T-Test of difference = 0 (vs <): T-Value = -5.97 P-Value = 0.000 DF = 775

Equality of variances has already been tested through

Levene test (Levene 1960) which

is giving verdict for their equality (p -value is 0.036)which is then used in t-test, testing
the equality of means of laboring kids for both categories. The associated p-value (>0.05)
is conrming, statistically, the positive eect of Fathers' literacy. So, the hypothesis in
Hyp.2.1.2 is tested armatively.
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4.5.2 Household Literacy; Role of Literacy of Mother in Child Labor
Literacy of the mother may play even a more crucial role in forcing a child toward labor.
A separate study to investigate the household literacy viewed through the literacy of the
father in the dynamics of child labor is carried out here. It should be reminded here that
the Poisson regression, in Table 4.20, is rendering this literacy (of mother) as insignicant.
Particularly, we are interested in testing the hypothesis

Hypothesis 2.1.2 Literacy rate among mothers correlates negatively with child labor.
4.5.2.1 Visual Testing
Figure 4.13 is a panellized histogram for the number of laboring kids paneled for literate
fathers (in columns) and literate mothers (in rows). Explicitly, literacy among mothers is
making a dierence; as the number of laboring kids for literate mothers is almost non-existent,
at least in comparison with the number of kids having illiterate mothers. Figure 4.13, which
shows the frequency distribution for boys and girls separately, is also substantiating this
impression.
Figure 4.13: Laboring Kids Distribution Sliced for Parents' Literacy Level

4.5.2.2 Statistical Testing
The hypothesis in Hyp.2.1.3 is calling for an independent sample t-test which may test any
possible dierence between the numbers of laboring kids panellized for their mothers' literacy.
Following is a self explanatory MINITAB output for such testing.
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Two-sample T for KIDS_WK
LIT_MOTH N Mean StDev SE Mean
1 28 1.89 1.57 0.30
2 3677 2.01 1.35 0.022
Difference = mu (1) - mu (2)
Estimate for difference: -0.122
95% upper bound for difference: 0.386
T-Test of difference = 0 (vs <): T-Value = -0.41 P-Value = 0.343 DF = 27

Equality of variances has already been tested through Levene test which is giving verdict for
their equality (p -value is 0.021)which is then used in t-test, testing the equality of means of
laboring kids for both categories. The associated p-value (>0.05) is conrming, statistically,
the no eect of mothers' literacy. So, the hypothesis in Hyp.2.1.3 is tested negatively.

4.5.3 Household Literacy; Role of Literacy of Both Parents in Child
Labor
An indirect result may be obtained for the role of both-parents' literacy in the dynamics
of the child labor. Although, such exclusive testing is not required especially after going
through separate testings for fathers' and mothers' literacy in previous sections. Still, we
are conducting these tests to quench curiosity. Following MINITAB output is an attempt
to investigate this relationship.
Two-sample T for KIDS_WK
LIT_BOTH N Mean StDev SE Mean
1 3 2.333 0.577 0.33
2 3702 2.01 1.35 0.022
Difference = mu (1) - mu (2)
Estimate for difference: 0.320
95% upper bound for difference: 1.296
T-Test of difference = 0 (vs <): T-Value = 0.96 P-Value = 0.780 DF = 2

The output shows the results for an independent sample t test, testing the possible dierences
in the number of laboring kids categorized for the literacy of both parents. The results signify
the dierence in number of laboring kids due to the literacy of both parents. Although, the
results are quite surprising, but still in line with the Poisson regression output in Table 4.20,
at page 101. So, a household abode with both literate parents is not aecting the dynamics
of the child labor while the direction of such eect is signied by the afore mentioned Poisson
regression.
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4.5.4 Role of Literacy of Household Head in Child Labor
One of the most important facets of the literacy is the literacy rate among the household
heads. A household head, especially in the Punjab culture, is responsible for making all
important decisions. Particularly, we are interested in testing

Hypothesis 2.1.3 A literate household head is negatively correlated with child labor.
4.5.4.1 Visual Testing
Figure 4.14 is a panellized bar chart for the frequency distribution of the laboring kids sliced
by the literacy level, measured in education status of the household head. Five rows show the
Figure 4.14: Number of Child Laborers Panellized for Household Head Literacy Level

educational status while in each row the corresponding frequency distribution of the number
of laboring kids is shown. The shape of the histogram in each row is pretty much the same
but the height of these histograms, which is giving the numbers of kids, is signicantly
dierent in each case. For illiterate household heads, the height is greatest which diminishes
gradually for more number of years in education. So, the role of a literate household head is
explained and substantiated in the dynamics of the child labor.
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4.5.4.2 Statistical Testing
A rigorous statistical testing is required to investigate the relationship in Hyp.2.1.3 regarding the dependence of child labor on the literacy level of the household head. More than 2
categories for the literacy level are prompting for the use of
ble 4.22 shows an

ANOVA for such testing. Ta-

ANOVA table and which is further substantiated by multiple comparison

tests, in Table 4.23, investigating the role of household heads' literacy. Figure 4.15 shows
the corresponding laboring kids' mean dierence with respect to the literacy levels of the
household head.
The ANOVA is explicitly going in favor of the hypothesis in Hyp.2.1.3 that the household
literacy level is positively associated with curbing child labor in a society. The mean difference curve, in Figure 4.15, is also showing the same. The line is loosing it height, which
shows the number of laboring kids, as one moves from households with illiterate heads to
the households with primary, middle, and matriculate heads. It ascends then for literacy
level beyond matriculation which is quite interesting and needs explanations. First, number
of households with heads having matriculation plus education are only a few and secondly,
their eect is statistically in-signicant (see Table 4.23).
The Tukey's HSD test is quite interesting to observe. All pair-wise comparisons with ilTable 4.22:

ANOVA Testing Relationship Between Literacy of Household Head & Child
Labor

EDU
Residuals

Df
4
3700

Sum Sq
1206.35
5578.98

Mean Sq
301.59
1.51

F value
200.01

Pr(>F)
0.0000

Robust Test of Equality of Means

Welch
Brown-Forsythe

Statistic(a)
249.559
308.674

df1
4
4

df2
73.075
433.808

Sig.
.000
.000

literate household heads, except above matriculation level, are statistically signicant while
this signicance is not there for other literacy levels. This may be due to the ambiguous
pattern for these literacy levels in these data sets. This may also be explained with the help
of a dig down analysis when the ANOVA is sliced for the Gender of the household head, in
Table 4.24, and for the locale of the household, in Table 4.25, which is either industrial or
non-industrial.
For the male household heads, the relationship between the literacy of the household head
and the incidence of the child labor is statistically insignicant while this relationship is
signicant (only at 5%) for the female household heads which implicate that the literacy
among the female household heads is more proactive as compared to that in male household
heads. As far as the split with respect to industrial locale of the household is concerned
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Table 4.23: Tukeys' HSD Test for Multiple Comparisons For ANOVA in Table 4.22
(I) Education
Illiterate

Primary

Middle

Matric

Above

Table 4.24:

Mean Dierence (I-J)
.207(*)
.300(*)
.501(*)
-.270
-.207(*)
.093
.295
-.476
-.300(*)
-.093
.201
-.570
-.501(*)
-.295
-.201
-.771
.270
.476
.570
.771

Std. Error
.025
.041
.112
.474
.025
.043
.113
.474
.041
.043
.117
.476
.112
.113
.117
.487
.474
.474
.476
.487

Sig.
.000
.000
.000
.980
.000
.183
.068
.854
.000
.183
.426
.752
.000
.068
.426
.508
.980
.854
.752
.508

ANOVA Testing Relationship Between Literacy of Household Head & Child
Labor Split for the Gender of Household Head

Gender
Male
Female

Table 4.25:

(J) Education
Primary
Middle
Matric
Above
Illiterate
Middle
Matric
Above
Illiterate
Primary
Matric
Above
Illiterate
Primary
Middle
Above
Illiterate
Primary
Middle
Matric

SOV
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

SS
9.408
20770.586
20779.994
21.604
3455.599
3477.203

df
4
13940
13944
3
1467
1470

MS
2.352
1.490

F
1.579

Sig.
.177

7.201
2.356

3.057

.027

ANOVA Testing Relationship Between Literacy of Household Head & Child
Labor Split for the Locale of Household

Industrial Area
No
Yes

SOV
EDU
Residual
Total
EDU
Residual
Total

SS
315.786
1232.770
1548.556
867.116
4299.610
5166.726
109

df
3
985
988
4
2711
2715

MS
105.262
1.252

F
84.106

Sig.
.000

216.779
1.586

136.684

.000

Figure 4.15: Mean Dierences of Number of Laboring Kids by Literacy of Household Heads

the things are quite clear. The relation is statistically signicant irrespective of the fact
where the household is located. The only dierence is the strength of this signicance; for
non-industrial locales the relationship is signicant only at 10% while for industrial locales
the relationship is highly signicant. This implicates the location of the household in the
dynamics of child labor in a society. An educated household head living in industrial area
is more powerful in stopping the child labor as compared to a head living in non-industrial
location.
So, literacy level of the household head is signicantly aecting the labor decision for the
kids in the household. Essentially, it is the illiteracy versus other levels which is aecting
this decision the most, while rest of the literacy levels are not matter much. So, a verdict
can be made for the relationship in Hyp.2.1.3 that it is accepted.
This is completing the investigation of household literacy and its role in the dynamics of
child labor. But, this is only one half of the story which shows the facts and not the realty
behind these facts. If the household literacy has a signicant role in the dynamics of the
child labor one should ponder over the variables which are hindering households to send their
kids to school. Here, in this study, we are contemplating two such impediments, while the
others are considered either insignicant or simple derivatives of these two. Particularly, we
are interested in testing the eect of distance of school from the household and the cost of
schooling.

4.5.5 School Factor; Distance From Schools & Child Labor
In terms of statistical testable hypothesis, the relationship is

Hypothesis 2.2.1 A school in the neighborhood (within a 30 minutes walking distance) is
negatively correlated with child labor.
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Figure 4.16: Number of Laboring Kids for Dierent Distances from School

4.5.5.1 Visual Testing
Figure 4.16 is sliced histograms for the number of laboring kids for the three categories we
are using here for this variable.
The three categories show quite a signicant dierence both in the height and the spread of
these histograms. The histogram in the uppermost box, for the "More than 3km" distance
from the school has the greatest spread among the three but it is uni-modal by all standards.
While, the histograms in the middle box has a slightly less spread, in comparison with the
upper-box, but it is bi-modal. The histogram in the lowermost box, for the "Less than 3km"
distance from the school is least spread. But, it is really dicult to say anything about the
role of this variable in the dynamics of child labor.

4.5.5.2 Statistical Testing
A rigorous statistical testing is required to see the statistical signicance of the distance
variable for the child labor. Table 4.26 shows the ANOVA table investigating the relationship
between the distance of household from school and its eect on the dynamics of the child
labor. The lower half of the table shows a multiple comparison test using Duncan's Multiple
comparison test (Duncan 1955) testing pair wise dierence, if there exist any, among the
three slabs of the distance variable. Quite interestingly, the ANOVA is rendering the eect
of distance signicant, apparently contrary to what Figure 4.16 is revealing, for a change in
child labor statistics. The Duncan's multiple comparison tests (Montgomery 2001) shows
that all the pair wise dierences among the three categories of the distance variable are
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Table 4.26:

ANOVA Testing Relationship Between Distance from School & Child Labor
DISTANCE
Residuals

Df
2
3702

Sum Sq
93.49
6691.83

Mean Sq
46.75
1.81

F value
25.86

Pr(>F)
0.0000

Table 4.27: Duncan's Multiple Range Test for School's Distance
Distance from School

N

Less than/Up to 1 km
1 to 3 km
More than 3 km
Sig.

320
1376
2009

Subset for α = .05
2
3
1
1.6781
1.8924
2.1498
1.000
1.000
1.000

signicant in the role in the change in child labor statistics.
To understand this contradiction, between the visual and statistical testing is inviting a
deeper analysis. Table 4.28 is an attempt to look at the same ANOVA table but split by
the two regions we have in the data. The relationship is insignicant at both of the regions
Table 4.28:

ANOVA Testing Relationship Between Distance from School & Child Labor

Location
Lahore
Bahawalpur

Sliced for Lahore & Bahawalpur divisions

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Sum of Squares
3.426
3294.088
3297.515
1.964
2388.110
2390.074

df
2
2454
2456
2
1245
1247

Mean Square
1.713
1.342

F
1.276

Sig.
.279

.982
1.918

.512

.599

when analyzed separately. But, this insignicance is, however, solving the contradiction up
to much extent. It is quite possible that, the regions' dynamics is more exhibited in the
Figure 4.16 which is, somehow or the other, masked in the statistical testing being made in
the Table 4.26.
The analysis so far made in this direction is enough to put an armative verdict on the
hypothesis investigating the eect of school's distance on the incidence and dissemination of
child labor. So the hypothesis in Hyp. 2.2.1 is accepted.

4.5.6 School Factor; Cost of Schooling & Child Labor
Another seemingly important factor in determining the eects of schooling on child labor is
the cost of schooling. In the poverty stricken society as ours, the cost of schooling become
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quite plausible in the discussion of kids not going to school and engaged in labor. Particularly,
we are interested in

Hypothesis 2.2.2 Cost of education is positively correlated with child labor.
4.5.6.1 Visual Testing
We have two questions in the questionnaire (available in Appendix G, at page 199) pouring
information regarding cost of schooling. Q.23 is asking the school's absorbability while Q.25
is asking the expenditure a household has to make on schooling. Figure 4.17 is a crisscross presentation of these two variables. In columns, the slicing is made by the school's
Figure 4.17: Sliced Bar Chart Investigating the Eect of Cost of Schooling on Child Labor

aordability while in the rows, the slicing is made for the three slabs of the cost a household
is making on the schools. The gure is quite self-explanatory and the interpretation is quite
straightforward.
1. For household deeming the schooling as aordable, there is not much dierence in the
histograms for the three slabs of cost; at least the gure is not making any dierence
among them.
2. For the households deeming the schooling as expensive, there exist some dierences in
the three histograms for the three slabs of the cost of schooling. They are dierent in
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their heights prompting an increase in the cost would further dissuade a household to
send his kids to school. They are dierent in their spread with slabs denoting higher
costs are more disperse prompting that increasing cost engulfs more households into
the child labor.
3. For the households deeming the schooling is too expensive, the dierences in the three
histograms for the three slabs for the cost of schooling are explicitly evident. They
are dierent in their heights prompting an increase in the cost would further dissuade
a household to send his kids to school. They are dierent in their spread with slabs
denoting higher costs are more disperse prompting that increasing cost engulfs more
households into the child labor.

4.5.6.2 Statistical Testing
Of course, the results obtained visually in Figure 4.17 need statistical stamp for making reliable decisions. We are going to use ANOVA to test the role of School's cost in the dynamics
of the child labor. Poisson regression analysis, in Table 4.20, is testing the magnitude and
Table 4.29:

ANOVA Testing Relationship Between Cost of Schooling & Child Labor
EXPENDIT
Residuals

Df
2
3702

Sum Sq
1380.86
5404.47

Mean Sq
690.43
1.46

F value
472.94

Pr(>F)
0.0000

the direction of the dependence of child labor on the switching of slab of school's cost and
rendering it to be negatively dependent on this switching of slab from a lower cost to higher.
Here, an attempt is made to see, if there exists any change in the number of laboring kids
that may be ascribed to the change in the cost of schooling. Table 4.29 shows an ANOVA
table testing the dierence, if exist any, among the number of child laborers for the three
groups of cost of schooling.
This ANOVA table is rendering the eect of Schooling's cost as insignicant for any change
in the child labor. Quite contrary to what is been shown in the Figure 4.17 and what the
Poisson regression output, in Table 4.20. In pure statistical language, this ANOVA table is
saying that mean number of laboring kids for the three categories of the Schooling's Cost
variable are not dierent from each other.
Or, in other words, the cost of schooling is not making any dierence in the household's
decision of sending the kids to labor or schools. A rank based non-parametric Kruskal Wallis
test (Lehmann 1975, Hollander & Wolfe 1973, for computational details), on the other hand,
in following lines, is rendering this variable statistically signicant.

Kruskal-Wallis Test on KIDS_WK
EXPENDIT N Median Ave Rank Z
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1 2388 1.000 1521.0 -25.44
2 1090 3.000 2375.2 19.18
3 227 3.000 2838.3 14.32
Overall 3705 1853.0
H = 682.39 DF = 2 P = 0.000
H = 718.71 DF = 2 P = 0.000 (adjusted for ties)
As the ANOVA is a Normal distribution based test and it may be possible that this assumption is making the ANOVA ineective in showing the eect of Schooling's cost on child labor.
While, the Kruskal Wallis test is primarily a non-parametric test not based on Normality
assumption is capturing the real dynamics of the variable. Further, the results in Kruskal
Wallis test are exactly in line with what is been shown in the Figure 28 and what the Poisson
regression output, in Table 4.20.
To generalize these results for the whole Punjab requires the same signicance across the
regions. As, we have real data only for two divisions, Lahore and Bahwalpur, which may
easily be taken as the full representative of the two extremely dierent cultures in Punjab,
similar results may be used for statistical evidence for the generalization for the whole Punjab. So the hypothesis, in Hyp.2.2.2 is accepted.
This complete the testing of school factor for its eect on child labor which results in a statistically signicant eect of schooling factor, gauged through its distance from the household
and the expenditure a household has to bear for it.

4.6 Child Labor & Household Poverty Level
Poverty of a household, as has been discussed in Sec. 3.3.3 at page 53, is a combination of
more than one component. There shouldn't be any doubt in its role in the dynamics of child
labor. Almost every writer and researcher has pointed out the insinuative role of poverty for
the child labor. Here, in this study, we are interested in testing

Hypothesis 3 There is a Positive association between Poverty & child labor.
This is quite a general statement, too dicult to test statistically. It needs to be interpreted
further into operational testable variables. Sec. 3.3.3 is demarcating following variables as
determinants of household nancial status
1. Non child labor income in the household, which is ascertained by Q.14 (INCOME) in
the questionnaire used her in this study, available in Appendix G at page 199. The
variable is categorical in nature with two ve;
(a) Less than Rs.5,000 a month
(b) Less than Rs.10,000 a month but greater than Rs.5,000
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(c) Less than Rs.15,000 a month but greater than Rs.10,000
(d) Less than Rs.20,000 a month but greater than Rs.15,000
(e) More than Rs.20,000 a month
This gure (Rs.20,000 a month) is taken from a World Bank report delineating poverty
line for the people living in urban areas of province Punjab only on the condition of
anonymity.
2. Source of this income is also playing a critical role in the dynamics of child labor. Here,
in this study, we are considering
(a) Public Sector Earnings
(b) Private Sector Earnings
(c) Business, like shop etc.
(d) Agricultural earnings
A household may have more than one of these sources, but we would take the one from
which the greater number of rupees are coming.
3. Debt, the household has to pay back. It includes all kinds of nancial liabilities on
a household; bank loan, contract loan, private/personal loan, indemnities, etc. The
questionnaire is asking this information in Q.15. This question is quite long and seeking
not only the dichotomous (YES/NO) information about debt but it goes ahead for the
amount of debt, and the source of debt in case of a YES response.
(a) The amount of debt is a categorical variable but it is used only in case of YES
response to DEBT question. The variable may have ve possible responses,
i. Less than Rs.5,000 a month
ii. Less than Rs.10,000 a month but greater than Rs.5,000
iii. Less than Rs.15,000 a month but greater than Rs.10,000
iv. Less than Rs.20,000 a month but greater than Rs.15,000
v. More than Rs.20,000 a month
(b) The source of debt is again categorical variable sning information on four different sources of debts. The discussed categories include
i. BANK, including all public and private sectors banks operating in Pakistan
ii. CONTRACTOR, including all agencies working in Pakistan to provide nancial help, like leasing companies, etc.
iii. PRIVATE, including all loans taken from relatives or friends
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iv. OTHER, including all other loans not categorized under above three categories. The questionnaire is also seeking further specication of such loans
for compilation purpose only.
4. Number of adult Earning hands available in the household, which is gauged through
dependency ratio, ξd , dened in Eq. 3.8 at page 50, as the ratio of family members in
labor force (whether young or old) to size of the household. This ratio is used to nullify
the eect of household's overall size on total number of earning hands. This ratio varies
between 0 and 1 where a greater value indicates a heavier working household. So, this
is again a numeric variable with all positive values. As a matter of fact, the eect of
this ratio is already been investigated in Table 4.9, at page 89, so need not to be tested
here again.
5. Internal composition of the household, which is gauged through the Gender Ratio, ξg ,
dened in Eq.3.7 at page 49. As a matter of fact, this ratio has also already been
tested inTable 4.9, at page 89, so need not to be tested again here in this section.
One can go for single step testing of all these dierentials and may adopt a separate testing
approach to test these dierentials separately. The single step approach would use a regression analysis which would attempt a regression model dening how these dierentials are
making eect in the dynamics of child labor. The "count" nature of the dependent variable,
number of child laborers, is dissuading the use of general regression models and prompting
towards a Poisson regression. Referring to the preliminaries of such Poisson regression in
Sec. 4.4.1.2 through Eq. 4.21 at page 88, a Poisson regression model can be developed using
the explanatory variables described in previous paras. We don't have to include Gender and
Dependency ratios in this model as they have already been tested positively in Table 4.9.
Table 4.30 is giving the results of a Poisson regression investigating the dependence of child
labor dynamics on income (INCOME), amount of debt (DEBT-RS), and source of debt
(DEBT-WHR).
The results are speaking loudly for their signicances as all the constituent variables of the
Poisson regression are highly signicant.
1. For a hypothetical situation, where poverty is increasing the child labour seems to be
at very low; every variable in the model except "Income Less than Rs.10,000" is zero
which results in a very low value of child labour.
2. Switching in the income bracket is negatively related to the number of child labor in
a household. When the household is switched from lower income bracket (Less than
Rs.5,000) to upper income brackets of
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Table 4.30: Poisson Regression Output Testing Relationship Between Child Labor &
Household Financial Status
(Intercept)
INCOMELess than Rs.10,000
INCOMELess than Rs.15,000
INCOMELess than Rs.20,000
S-INCOMEPrivate Sector
S-INCOMEBusiness
S-INCOMEAgriculture
DEBT-RSLess than Rs.5,000
DEBT-RSLess than Rs.10,000
DEBT-RSLess than Rs.15,000
DEBT-RSLess than Rs.20,000
DEBT-RSMore than Rs.20,000
DEBT-WHEPrivate
DEBT-WHEContractor
DEBT-WHEOther
NULL
INCOME
S-INCOME
DEBT-RS
DEBT-WHE

Df

Estimate
0.0170
−0.0174
−0.1021
−0.4152
0.4105
0.5505
0.6625
0.3098
0.4815
0.6504
0.8172
0.8536
0.1954
0.3303
0.4485

Std. Error
0.0369
0.0299
0.0315
0.1583
0.0270
0.0351
0.0664
0.0393
0.0395
0.0439
0.0557
0.0947
0.0290
0.0366
0.0683

........Deviance Test.........
Deviance

3
3
5
3

70.28
909.36
615.76
110.08

Resid. Df
3704
3701
3698
3693
3690

z value
0.46
−0.58
−3.24
−2.62
15.19
15.67
9.98
7.87
12.20
14.83
14.68
9.02
6.73
9.03
6.56

Resid. Dev
3923.15
3852.87
2943.51
2327.75
2217.67

Pr(>|z|)
0.6448
0.5604
0.0012
0.0087
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

P(>|Chi|)
0.0000
0.0000
0.0000
0.0000

(a) Less than Rs.10,000 a month, the child labor is decreased by 1.74%, and this is
statistically insignicant.
(b) Less than Rs.15,000 a month, the child labor is decreased by 10.21%, and this is
statistically signicant.
(c) Less than Rs.20,000 a month, the child labor is decreased by 41.52%, and this is
statistically signicant.
3. Source of this income is also playing a critical and statistically signicant role in the
dynamics of the child labor. Switching from a household having public sector earning
to a household with
(a) Private sector earnings, the child labor is increased by 41.52%, and this is statistically signicant.
(b) Personal business, the child labor is increased by 55.05%, and this is statistically
signicant.
(c) Agricultural sector earnings, the child labor is increased by 66.25%, and this is
118

statistically signicant.
4. Debt, a household has to pay is also a statistically signicant variant. 70.5% household
has to pay back some sort of debt in Lahore & Bahawalpur divisions . Moving from
households with no debt to pay back to households with a debt
(a) Less than Rs.5,000, the child labor is increased by 30.98%, and this is statistically
signicant.
(b) Less than Rs.10,000, the child labor is increased by 48.15%, and this is statistically
signicant.
(c) Less than Rs.15,000, the child labor is increased by 65.04%, and this is statistically
signicant.
(d) Less than Rs.20,000, the child labor is increased by 81.72%, and this is statistically
signicant.
(e) More than Rs.20,000, the child labor is increased by 85.36%, and this is statistically signicant.
The increase magnitudes of the regression coecients with increasing amount of debt
is quite suggestive.
5. Source of this debt is also an important variant in the dynamics of the child labour
in any society. As has been mentioned earlier, 70.5% household has to pay back some
sort of debt in Lahore & Bahawalpur divisions . In these households, moving from
households having debt from any bank to a household having debt from
(a) some Private source, the child labor is increased by 19.54%, and this is statistically
signicant.
(b) some contractor,the child labor is increased by 33.03%, and this is statistically
signicant.
(c) some other un-specied source, the child labor is increased by 44.85%, and this is
statistically signicant.
This result may lead towards the bondage labor which stems from a loan taken from
a non-bank source.
As the household income and the debt are potentially related variables so there may be
chances of multicollinearity in the model, discussed in Table 4.30. Both Household Income
and Household Debt are categorical in nature, Table 4.31 is showing a χ2 test of association
between these two variables. The p-value in the lower half of the table is high enough to
establish their independence. This also establish the absence of multicollinearity.
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Table 4.31: Test of Association Between Household Income & Household Debt

Total Household Income upto
Rs.5,000 Rs.10,000 Rs.15,000 Rs.20,000
Total
Debt No Debt
6.3%
11.3%
11.4%
.4% 29.5%
Less than Rs.5,000
5.7%
10.7%
10.7%
.2% 27.3%
Less than Rs.10,000
4.9%
10.5%
10.0%
.2% 25.6%
Less than Rs.15,000
3.0%
5.6%
4.2%
.0% 12.8%
Less than Rs.20,000
1.1%
1.8%
1.0%
.1%
4.0%
More than Rs.20,000
.4%
.2%
.2%
.0%
.8%
Total
21.5%
40.1%
37.5%
.9% 100.0%
............................Chi Square Test....................................

Value df p -value
Pearson Chi-Square
22.0025 15 .1077384
Likelihood Ratio
21.689 15
.11007
Linear-by-Linear Assoc. 10.349 1
.3003
N of Valid Cases
3705

The results are quite clear for the data but to generalize it for the whole Punjab, one need
to investigate the same relationship across dierent regions in Punjab. As the real data is
collected only for Lahore & Bahawalpur divisions , this investigation is also restricted to
these regions only. These two divisions showing signicant dierences in their local cultures
and thus may truly be taken as the representative of the whole Punjab. Figure 4.18 shows
these coecients slices for Lahore & Bahawalpur divisions .
The sliced histogram shows the magnitudes and directions for all signicant regressions
parameters, in the same sequence as in Table 4.30 at page 118. The rst set of bar is
representing the Lahore division while the second is representing Bahawalpur division. The
striking similarity, except for the intercept in the signicance structure is enough to generalize
the results for the whole Punjab.
A second attempt, however, is made to investigate these relationship in isolation to nullify
the collinearity eect, if there exist any in the afore mentioned Poisson regression;

4.6.1 Role of Household Income in Child Labor Dynamics
One direct determinant of the household nancial status is the income coming in the household. It got to have some bearing on the child labor status of the household which is going
to be determined here. Particularly, we are interested in

Hypothesis 3.1 Household income is negatively associated with child labor.
It should be remembered here that here the household income is not including the income
coming from child labor. It is calculated using adult labor only. Secondly, the income is
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Figure 4.18: Poisson Regression Output Testing Relationship Between Child Labor &
Poverty Sliced for Lahore & Bahawalpur divisions

Regression Coefficients for Lahore & Bahawalpur

calculated on monthly basis. So INCOME means adult income coming in the household on
a monthly basis.

4.6.1.1 Visual Testing
Figure 4.19 shows histograms for the number of child laborers sliced for the two brackets of
household's income.
The gure is a set of four histograms; one each for a rst four categories (out of 5) of total
household income. The fth category, however, have a very small percentage of entries. All
histograms may be taken as approximately symmetrical with a modal value equals 2 kids.
Apparently, these gures show similar patterns except for the heights. So it can be inferred
from this visual inspection that only the number of working kids are dierent in dierent
income categories while rest of the things are similar in all categories.

4.6.1.2 Statistical Testing
A rigorous statistical testing is however required to nd the statistical signicance of the
dierence explicit in Figure 4.19. Table 4.33 shows a χ2 test of association coupled with
many other tests including likelihood ratio, linear-by-linear association etc.

p -values in last column vindicating the statistical signicance of INCOME variant. All
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Figure 4.19: Histograms for Child Laborers With Household Income

this discussion, including visual as well as statistical testing, results in the vindication of the
hypothesis in Hyp.3.1.

4.6.2 Role of Amount of Debt in Child Labor Dynamics
Another important variable that may aect the nancial status of a household is the amount
of debt the household have to pay back. As have been discussed earlier, it includes all types
of debt that have been taken from any kind of source. Particularly, we are interested here
in this study, that

Hypothesis 3.2 Household debt is positively associated with the incidence of child labor.
4.6.2.1 Visual Testing
Figure 4.20 shows a stacked bar chart for dierent amounts of debt a household has to pay
back.
Apart from the rst left panel, which shows the histogram for the households with no debt,
all others show almost a similar patterns in the dynamics. The only dierence that may be
observed is the height and the position which shift towards right with increasing amount of
debt. This shows that
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Table 4.32: Signicance of Income Dierential for Child Labor
Number of Child Laborers
0
1
2
3
4
5
6 7
Less than Rs.5,000
115 200 167 146
79 61 23 6
Less than Rs.10,000 160 358 418 319 166 58
7 0
Less than Rs.15,000 180 405 452 238
89 24
0 0
Less than Rs.20,000
7
16
8
3
0
0
0 0
More than Rs.20,000
0
0
0
0
0
0
0 0
2
..............................................χ Testing................................................
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value
201.977(a)
196.042
66.694
3705

df
21
21
1

Symmetric Measures

Nominal by Nominal
N of Valid Cases

Value
Phi
Cramer's V
Contingency Coecient
3705

Asymp. Sig.
.000
.000
.000
Approx. Sig.
.233
.135
.227

.000
.000
.000

Figure 4.20: Histograms for Child Laborers With Amount of Debt
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• Height is signicantly dierent in dierent categories which shows the number of households within those categories. It may be inferred almost all the households with some
working kids has at least Rs.5000 to pay back.
• Right shifting of the curves with increasing amount of debts may be inferred as increasing debts cause an increase in the child labor.
However, rigorous statistical testing, besides this visual testing, is required to put a nal
verdict on the results.

4.6.2.2 Statistical Testing
Table 4.33 shows an association & correlation analysis investigating relationship, if there
exist any, between the amount of debt a household is under and the number of child laborers
in that household. Evidently, the association is rendered as statistically highly signicant as
Table 4.33: Signicance of Household Debt for Child Labor
Number of Child Laborers
0
1
2
3
4
5
6 7
No Debt
462 256 219 112
35
7
1 0
Less than Rs.5,000
0 473 338 153
43
6
0 0
Less than Rs.10,000
0 212 361 247
98 26
5 0
Less than Rs.15,000
0
35 111 159 105 54
9 1
Less than Rs.20,000
0
3
15
30
47 38 11 3
More than Rs.20,000
0
0
1
5
6 12
4 2
..........................................χ2 Testing...............................................
Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear Association
N of Valid Cases

Value
2545.383(a)
2228.785
1317.915
3705

df
35
35
1

Symmetric Measures

Nominal by Nominal
N of Valid Cases

Value
Phi
Cramer's V
Contingency Coecient
3705

Asymp. Sig.
.000
.000
.000
Approx. Sig.
.829
.371
.638

.000
.000
.000

all the p-values, are lesser than 0.01.
All this discussion is enough to vindicate the hypothesis, in Hyp.3.2, regarding the relationship between the amount of debt a household has to pay back and the dynamics of child
labor.
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4.6.3 Role of Source of Debt on Child Labor Dynamics
The previous section is saying the signicant eect of the amount of debt a household has
to pay back and the status of the child labor in the household. One may think about the
eect of the source of this debt on the child labor. It may be possible that debt taken from
some particular source is more stimulating for sending the kids into labor than the other.
This section is investigating this relationship. Particularly, we are interested in

Hypothesis 3.3 Source of debt has nothing to do with the child labor dynamics.
4.6.3.1 Visual Testing
Figure 4.21 is a segmented histogram showing the frequency distribution for the number of
laboring kids sliced for the dierent sources of debt we are considering in this study. The
Figure 4.21: Number of Laboring Kids for Dierent Sources of Debts

shape of all these histograms, contrived for dierent sources of debts, is almost the same; i.e.,
skewed towards left with a modal value shifting towards right as the sources of debt moves
from a bank to some un-specied. As far as the heights of these histograms is concerned,
there exists some dierences. The dierences are quite visible when making with "other"
source of debt. It may be due to non-availability of data points for this source. "Private"
source of debt is the other source which has some dierent heights of the bars. Results
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are quite clear from here, however, rigorous statistical testing, besides this visual testing, is
required to put a nal verdict on the results.

4.6.3.2 Statistical Testing
Following shows the results of a,

MINITAB generated, rank based Kruskal Wallis test

(Lehmann 1975, Hollander & Wolfe 1973, for computational details) investigating relationship, if there exist any, between dierent sources of debt and the child labor dynamics in the
household.

Kruskal-Wallis Test on KIDS_WK
DEBT_WHE N Median Ave Rank Z
0 1092 1.000 1140.3 -26.22
1 1290 2.000 1811.5 -1.73
2 908 2.000 2307.7 14.74
3 356 3.000 2798.0 17.53
4 59 4.000 3250.8 10.12
Overall 3705 1853.0
H = 1029.33 DF = 4 P = 0.000
H = 1084.12 DF = 4 P = 0.000 (adjusted for ties)
The upper half of the table shows the statistics of the ranks for the test while the lower half
of the table is testing these ranks using the Kruskal Wallis test statistic. The associated p value is also given which is not too high to categorize the dierences among dierent sources
of debts as statistically insignicant.
All this discussion, including both the visual as well as the statistical testing, is enough to
make a verdict about the eect of source of debt on the status of child labor in the household.
In other words, the hypothesis in Hyp.3.3 is accepted.

4.6.4 In a Nutshell
In last, Table 4.34 shows the summary of all the results established so far. Household characteristics like demography, literacy and the poverty are considered to be the most important
variants. Column 2 & 3 show how these household characteristics are operationalized while
the last column shows the accepted contribution of these characteristics as the gathered data
is suggesting. Asterisks (**) in the last column show the statistical insignicance of these
characteristics.
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Table 4.34: Important Determinants of Child Labor in Lahore & Bahawalpur divisions
Household
Characteristics
Demography

Literacy

Poverty

Operational
Variables
Size & Composition
Bigger Household
Female majority
Gender of household Head Male to Female Shift
Ratio of Earners to Size
Greater than 1
Presence of Parents
Fathers' Only
Mothers' Only
Both
Local Culture
Locale (Industrial)
Mother tongue
Parents
Fathers' Only
Mothers' Only
Both
Household Head
Any other Person(s)
Schooling
Cost
Distance from
Income
Amount
Source
Debt
Amount
Source

Accepted
Contribution
Positive
**
Negative
Positive
Negative
Negative
Negative
Positive
**
Positive
**
**
Positive
**
Positive
Positive
Negative
Positive
Positive
Positive

4.7 Eects of Child Labor on Society
The previous section was discussing about the variables that have some contribution in
determining the child labor in the society. But, this is only one half of the story. The
discussion on child labor would be incomplete without discussing consequences of child labor.
A society abode with child laborer has certain distinguishing characteristics. The present
section is an attempt to point out those characteristics. These includes the preponderance
of girls in the child labor, more sickness among the kids, especially among the laboring
kids, increasing crime and stealth in the society and other related characteristics. The
following paragraphs are discussing these features with respect to the hypotheses being
levied in Sec. 3.3.4.

4.7.1 Gender Discrimination in Child Labor
It is a wide spread saying that females are being discriminated in a male chauvinist society. Without going into the veracity of this saying, we are interested here to see the
pattern/attitude in case child labor. We are interested here in signifying the dierence, if
there exist any, between the number of girls and boys in the child labor. Particularly, we are
interested in testing
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Hypothesis 4 Girls are discriminated in child labor.
Hypothesis 5 Girls are more likely to be used in child labor.
4.7.1.1 Visual Testing
Figure 4.22 shows the number of laboring kids sliced for their genders for households having
dierent numbers of laboring kids. The graph is a stacked histogram showing the number of
working boys and girls for each number of category of working kids. Apparently, each bar
Figure 4.22: Number of Laboring Boys & Girls

is smoothly bisected for number of working boys and girls and there is no sign of, at least
girls', discrimination. However, this visual presentation may be misleading and it requires
to have a rigorous statistical evidence to put a nal verdict.

4.7.1.2 Statistical Testing
Following shows the outputs for a 2-sample t test investigating any possible dierence among
the number existing in the two categories; boys, and girls for their eect on child labor.
Two-Sample T-Test and CI: M_KID_WK, F_KID_WK
Two-sample T for M_KID_WK vs F_KID_WK
N Mean StDev SE Mean
M_KID_WK 3708 1.59 1.10 0.018
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F_KID_WK 3705 1.29 1.02 0.017
Difference = mu (M_KID_WK) - mu (F_KID_WK)
Estimate for difference: 0.3015
95% upper bound for difference: 0.3420
T-Test of difference = 0 (vs <): T-Value = 12.27 P-Value = 1.000 DF = 7366

The corresponding p -values are enough to negate any sign of girls' discrimination.
As a matter of fact, the gender discrimination is a matter of choice, matter of opinion, and
matter of attitude where one has the option and choice. People who has to send their kids
to labor instead of schools does not have this choice and option.
So Hyp. 4 & 5 are rejected for this data set.

4.7.2 Child Laborers are more Sick
Child labor is promoting sickness in the society. A child laborer is generality mal-nourished
so more vulnerable to risk as compared to other kids. This and other similar facts are
attempted here to test. Particularly, we are interested in testing a hypothesis

Hypothesis 6 Child labor is positively conducive to the Health Problems within the household.
This testing is attempted by comparing the number of illnesses among child labor and other
kids. We are using here a ratio, λch , dened in Eq. 3.10 at page 56 to gauge the sickness
among kids, either laboring or non-laboring.

4.7.2.1 Visual Testing
Figure 4.23 shows histograms for the number of ailing kids for the laboring kids and the
other. The gure is distinguishing as many as 11 dierent diseases common in our Pakistani
society while the provision of any other disease is also there. As the data is collected during
summer so winter related diseases like cough and cold are almost non-existent. This further
helps in knowing the diseases caused by the labor. The rst stream shows the histograms
for the number of ailing kids in these dierent diseases for the households with no laboring
kids while the other stream shows these numbers for the households with laboring kids.
The sequence of illness among the bars is exactly the same in which they are appearing in
questionnaire, available in Appendix G at page 199.
The results are quite revealing. First, there exist a signicant dierence exists between the
frequency of being sick in households with and without laboring kids. Second, the nature of
ailment is also dierent in these two kinds of kids. Although, the gure is self explanatory but
still there are some very interesting facts. Among the laboring kids, back-ache is among the
highest aicting disease, while it is not the highest among the not-laboring kids. Similarly,
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Figure 4.23: Number of Ailing Kids in Dierent Diseases Sliced for their Status Being
Laborers

the selected 11 diseases are the diseases which are common among the laboring kids, while
among the not-laboring kids, there are some diseases other than these 11 which are more
common than these 11.

4.7.2.2 Statistical Testing
Although, the results are explicit form the Figure 4.23, statistical testing requires putting a
reliable stamp on these results. Following is using Student t test to investigate any signicant
dierence between the number of ailing kids in household with and without laboring kids.
Levene's test has already been established (with a p -value less than 0.000) the equality of
variances.
Two-sample T for KIDS_WK
Two-sample T for ILL_KID
ILL N Mean StDev SE Mean
0 462 0.686 0.465 0.022
1 3246 0.9997 0.0176 0.00031
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Difference = mu (0) - mu (1)
Estimate for difference: -0.3135
95% upper bound for difference: -0.2779
T-Test of difference = 0 (vs <): T-Value = -14.51 P-Value = 0.000 DF = 461

Results are quite obvious, as the p-value for the hypothesis that mean number of ailing kids
in households with no working kids is less than that of with working kids. So, there exists a
signicant dierence between the number of ailing kids in household with and without child
laborers which goes in favour of the hypothesis in Hyp.6.

4.7.3 Child Labor & Crimes in Society
This section is discussing the tendency of being criminal among the child laborers. The
questionnaire is asking two questions (numbered 39 & 40) in this regard. Specically we are
interested in

Hypothesis 7 Child labor is positively contributing toward crime propensity in the society.
Although, it is quite dicult to ask these questions, at the rst hand, and to have accurate
answers for these, at the second. However, special care has been taken to ask these questions.
Still, there is a doubt about their accuracy. So the results should not be taken as accurate
as others but still portray a picture.

4.7.3.1 Visual Testing
Figure 4.24 is a panellized histogram for the two questions asking criminal propensity of
these crippled kids. The left panel shows the results for Q.39 while the right panel shows
these for Q.40. Each panel has a set of streams. The rst bar in each stream shows the
count/percentage for the number of households having no laboring kids while the second
shows that for households with laboring kids. These histograms show quite ambiguous reFigure 4.24: Child Labor & Crimes in Society

sults. There is no specic result that may be drawn from these manhattans except in right
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panel which is clearly showing that households have rm believe that their kids don't go criminal. But increasing rate of crime in society is telling a dierent story so one may infer that
households are reluctant to share these facts. Q.39 (Would your kids steel something?)which
is milder than Q.40, is more revealing instead. Actually the response depends lot more on
the maturity of the household.

4.7.3.2 Statistical Testing
Following is a MINITAB attempt to test the propensity of steeling something among the
child laborers. It is simply an independent samples t test which is testing the mean number
of child laborers per household who may, or may not, steel something. The test is further
panellized for boys and the girls only.
Two-sample T for KIDS_WK
STEEL N Mean StDev SE Mean
0 1681 2.17 1.39 0.034
1 2027 1.88 1.31 0.029
Difference = mu (0) - mu (1)
Estimate for difference: 0.2842
95% upper bound for difference: 0.3577
T-Test of difference = 0 (vs <): T-Value = 6.36 P-Value = 1.000 DF = 3489
For "Boys" Only
T-Test of difference = 0 (vs <): T-Value = 4.46 P-Value = 1.000 DF = 3499
For "Girls" Only
T-Test of difference = 0 (vs <): T-Value = 4.31 P-Value = 0.942 DF = 3485

The p -value for the test using all laboring kids is going against of what is shown in Figure 4.24 and the assertions in Hyp.7. But, the sliced results are quite suggestive. For boys,
their household heads, mostly their parents, think that they would steel something and this
hypothesis is not highly signicant but only at 1% while for female kids, the hypothesis is
atly refused. This indicates that the crimes in the society are more a male phenomenon.
A similar analysis may also be performed for the other question, Q.40, in this regard. Following is the MINITAB output to test the propensity of steeling something among the child
laborers. It is simply an independent samples t test which is testing the mean number of
child laborers per household who may, or may not, go criminal. The test is further panellized
for boys and the girls only.
Two-sample T for KIDS_WK
CRIMINAL N Mean StDev SE Mean
0 195 1.95 1.37 0.098
1 3513 2.02 1.35 0.023
Difference = mu (0) - mu (1)
Estimate for difference: -0.067
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95% upper bound for difference: 0.099
T-Test of difference = 0 (vs <): T-Value = -0.67 P-Value = 0.252 DF = 215
For "Boys" Only
T-Test of difference = 0 (vs <): T-Value = 0.35 P-Value = 0.635 DF = 213
For "Girls" Only
T-Test of difference = 0 (vs <): T-Value = -0.47 P-Value = 0.319 DF = 214

Surprisingly, the results are all dierent and amazing. The respective p-values are nullifying
the assertions made in Hyp.7. It should be noted here that the nature of these questions
is stigmatic for the households so the accuracy is also doubtful. Although, special care has
been taken for these but still we have doubts. So these results, in the two MINITAB outputs,
should be taken only for a general tend and not for details.

4.7.4 In a Nutshell
In last, Table 4.59 shows the summary of all the results established so far.
Table 4.35: Important Side Eects of Child Labor on Society in Lahore & Bahawalpur
divisions
Side Eects
Gender Discrimination
Health
Crimes

Hypotheses
Girls are discriminated
Working Kids are more sick
Working kids can become thieves
Working kids can become criminal

Results
Rejected
Accepted
Rejected
Rejected

4.8 Clustering of Child Laborers
Here an attempt is made to segment child laborers into dierent clusters according to household characteristics they are living in. Mainly these characteristics include household demography, household literacy and of-course the household poverty. All these characteristics
need operational variables for their proper measurements required for a rigorous statistical
analysis. Household demography is measured in terms of
1. Household head: its gender
2. Household structure: its locale (either industrial or non-industrial), its accommodation
(in terms of number of rooms it is housing)
3. Household size: number of persons living therein, number of families abode in
4. Household composition: number of males, and females
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5. Parents: presence of parents (both or single) in household
Household literacy is determined by
1. Literacy of household head
2. Literacy of parents of the kids
3. School factor is determined in terms of
(a) Cost of schooling
(b) Distance of school from the household
(c) Attitude towards schools and schooling
Household poverty is gauged using
1. Income: in terms of both amount and source of.
2. Financial liability: in terms of both amount and source of.
There are dierent clustering techniques available in statistical literature. McIntyre & Blasheld (1980), Aldenderfer & Blasheld (1984) and Kuo & Hu (2002) has written excellent
commentaries on cluster analysis and its dierent techniques. Agglomerative hierarchical
clustering starts with

n clusters where n is the number of observations and moves with

merging points at closest neighborhood to each other. Divisive hierarchical clustering, on
the other hand, involves the reverse process. Number of methodologies exists to determine
this neighborhood. Only problem with these hierarchical clusterings is their computing and
memory intensive algorithms which is making their applications on larger data sets, and
hence on this data set, almost impossible. Quick Cluster is an alternative to hierarchical
clustering. It is intuitively appealing as it enables automatic relocation of cases to regions of
population density regardless of input order (Hair, Anderson, Tatham & Black 1998) using
EM algorithms. In addition, it is less demanding of computer space and time for a large
sample such as this. The objective of Quick Cluster is to form a predetermined number of
clusters from a large sample in such a way that the clusters display a high degree of internal
similarity while being distinct from each other. Quick Cluster has three steps;
1. In step 1, initial cluster centers are selected. K cases (where K is the target number
of clusters) are chosen with well separated, non missing values on each of the cluster
variables.
2. In step 2, Quick Cluster assigns each case in turn to the nearest cluster center on the
basis of Euclidean distance across variables with non missing values. As each case is
assigned the procedure updates the cluster center to a mean for all the cases in that
cluster. As the process of allocating cases continues, the centers of the clusters migrate
to concentrations of observations.
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3. The third and nal step reassigns each case to the nearest of the classication centers.
This reassignment yields the nal clusters. The nal cluster centers are then calculated
as the mean on each variable for all non missing cluster members.
Because the number of clusters is predetermined for Quick Cluster there can be a problem
in identifying the number of clusters necessary to give a good solution for any set of data.
This problem is aggravated for a larger data set. Only possible way out is hit and trial with
diering number of clusters and test their plausibility for signicantly creating distinctive
clusters. In our analyses we examined the 3, 4, 5 and 6 cluster solutions. The studied household characteristics are listed in the rst column of Table 4.37.
A 3 cluster solution gives a fairly good solution with amply and recognizable groups well
separated from each other. The 4 cluster solutions resulted in comparatively smaller clusters
with unacceptably diverse memberships where merely 14 (31%) characteristics are signicantly dierent among dierent clusters. The 5 and 6 cluster solution resulted in a small
"splinter group" of 15 characteristics. When the three substantial groups from the 6 cluster
solution were compared with the three groups from the 3 cluster solution a high degree of
correspondence was observed. The three cluster solution was thus adopted as a good representation of the data. Figure 4.25, showing a Silhouette plot tracing the outline of these
three clusters, as drawn in Kaufman & Rousseeuw (1990) and Struyf & Rousseeuw (1997),
is explicit in demarcating a clear distinctive line between these clusters. The cluster shown
Figure 4.25: Silhouette Plot for Clusters' Proles

in upper most part is clearly dierent from the other two while the two lower clusters are
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dierent only in their outlines where the middle cluster has a stair shape while the lower
most is more like a sofa.
Applying

K -means cluster analysis, using CARA algorithm in S Plus (Struyf & Rousseeuw

1997), giving a 3 cluster split within these household characteristics. We are using Wards'
methodology (Ward 1963) with squared Chebychev distance (maximum absolute distance)
as interval measure. Table 4.36 is giving nal cluster centers dierentiating dierent household's characteristics among the three clusters. The 1st column is laying down the household
characteristics while the other three columns are dierentiating among the status of these
characteristics in the three developed clusters.
Within these clusters, dierent characteristics of the households are dening the distinctive
Table 4.36: Types of Child Labor in Lahore & Bahawalpur divisions

Household Head

Household

Literacy
Kids are
Kids Working at

Cluster 1
Literate (Primary)
Aged (60+ years')
Male
Punjabi Speaking
1 to 2 Rooms
Abodes Upto 8 Persons
Abodes 1+ families
Working Upto 6 persons
Under no debt
1 Literate
Male
Auto-Workshops

Willing for School
School

Cluster 2
Literate (Primary)
Aged (50-60 years')
Male
Punjabi Speaking
1 to 2 Rooms
Upto 5 Persons
1 family
Upto 5 persons
Debt from Private Source
1 Literate
Male
Roadside Shops

No
Cost Rs.300+/month
1-3km away
Not Useful
Kids' Health
Serious Illness
(during last month) Fever, Cuts, Stomach

Yes
Rs.100-300/month
3+km away
Not Useful
Serious Illness
Cough, Fever, Joint

Medical Centers

3+km away
Rs.300+/month
TV at home
Visitor of cinema
In 3 month

Recreation

1-3km away
Cost Rs.300+/month
TV at home
Listen Cassette Player
No New Clothes

Cluster 3
Illiterate
Aged (60+ years')
Male
Siraiki Speaking
2 to 4 Rooms
Upto 8 Persons
2+ families
Upto 8 persons
Debt from Bank
No Literate
Female
House Servants
Hotels
No
Rs.300+/month
1-3km away
Not Useful
Serious Illness
Backache, Joint,
Fever,Respiratory
3+km away
Rs.300+/month
No TV at home
Visitor of cinema
In after 3 month

personality of the households and thus of the child labourer(s) residing in. It does include
some characteristics which are not distinctively dierent among clusters but included here
to make the prole of a cluster meaningful. Table 4.37 shows a SPSS generated analysis
of variance (ANOVA) testing the distinctiveness of this three cluster solution and rendering
20 (92%) of these characteristics signicantly dierent among dierent clusters. Very last
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column of the Table 4.37 is giving the associated p -values for the hypotheses of no mean
dierence among the three clusters for these characteristics. All other characteristics are not
well demarcated by this 3 cluster solution. Such a three cluster solution is also vindicating
the 3 strata stratication plan in the sampling design.
It is always tricky to name a cluster but here the characteristic number 4 and 5 (in TaTable 4.37: ANOVA, Signifying Dierence Between Clusters

Cluster
Error
Mean Square df Mean Square
df
F Sig.
Gender
42.870 2
.068 11037
635.043 .000
Mother Tongue
35.111 2
.632 11037
55.555 .000
Age Group
494.711 2
1.078 11037
459.127 .000
Education
8.585 2
.504 11037
17.045 .000
Persons Living
1432.880 2
2.242 11037
639.240 .000
Families Living
.469 2
.540 11037
.870 .419
Rooms
1.605 2
.195 11037
8.236 .000
Persons Working
847.530 2
2.522 11037
336.077 .000
Earning Money
656.571 2
2.110 11037
311.238 .000
Persons Literate
3.252 2
.515 11037
6.313 .002
Kids of ages (5-14)
2532.158 2
2.051 11037 1234.541 .000
Living with Parents
207.149 2
.726 11037
285.232 .000
Source of Income
17.837 2
.458 11037
38.962 .000
Income
29.277 2
.216 11037
135.694 .000
Are you in debt
1046.650 2
.000 11037
.
.
Debt, from where
8932.125 2
.523 11037 17083.041 .000
School is
.020 2
.176 11037
.114 .892
Distance from School
38.955 2
.601 11037
64.816 .000
Exp. on Schooling
7.962 2
.349 11037
22.844 .000
Reasons
7.232 2
.881 11037
8.209 .000
Dist. from Medical Center
125.082 2
.457 11037
273.669 .000
Exp. on Med. Treat.
130.903 2
.448 11037
292.437 .000
Kids steel
1.398 2
.221 11037
6.334 .002
Facilities in your house
3.847 2
1.644 11037
2.340 .096
kids working at
23.341 2
2.973 11037
7.852 .000
Male Female Index
397.542 2
1.017 11037
390.744 .000
ble 4.36) is very helpful in his regard. The fourth characteristic shows that cluster # 1 & 2
is predominantly male clusters while the third has female majority. Then the characteristics
number 5 shows the type of labor they are engaged in. The cluster # 1 has males laboring
mostly in auto workshops, cluster # 2 has at-shop workers while the third cluster of females
having majority house servants or at-hotel workers. It may not be very wrong to name the
rst cluster as of mechanic laborers, the second cluster as of

chottas ' (common name for call

boys at shops/small hotels in Pakistan). However, these clusters have some other important
features worth noticing. Here is a brief introduction to these clusters;

Cluster # 1 : Mechanics

This cluster is proling kids who are mostly males and working
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at some auto-workshop. The household is pretty large as there are 8 or more persons,
mostly from 1 or more families, are living therein besides them. The household has
merely 1 to 2 rooms. Usually, the household head is a Punjabi speaking old man of age
60 plus. May be his age is making the number of earning hands in these households
up to 6 persons. Usually, he is the only literate person in the household where his
literacy level does not go beyond primary schooling. The household has not taken any
debt so not under any nancial liability. No kid from the household is attending a
school, as the household is considering schooling as not useful. Further, the schools are
1 to 3 km away and expensive as the cost of schooling increases Rs.300 a month. Kids
usually have fever, cuts, and stomach problems (often more than one at a time) and
the household has to bear more than Rs.300 (on average) a month on health. Medical
centers, either hospitals or dispensaries, are 1 to 3km away from the household which
is adding to the miseries of ailing kids and to the cost of health as well. Apart form
this grim picture, the household has a television set (usually black & white), and a
cassette player too for recreation.
This cluster seems to have all-member-working households except the household head
who is aged, may be not able to work. Kids are working in auto workshops. Generally,
the household is not as poor as its counterpart in other two clusters. Kids are usually
over worked as they are not frequent cinema visitors. This may be because of increasing
and never ending demand of mechanic kids in our urban areas. Numbers of auto
workshops are increased from three digit gures to four digit gures from 2003 to
2006(AC Nielsen condential data). So these households, even not under any nancial
liability, are sending their kids to labor because of increased demand of child labor. No
doubt, the schooling is expensive and the schools are far away but their does not exist
any willingness towards schooling of their kids as schools are deemed to be useless.

Cluster # 2 : Chotta(Call boy at Shops, small road-side hotels, etc.)

This cluster

is proling kids who are mostly males and working in small road-side hotels or tandoors
(as these road-side hotels are usually called in Punjab). The household is comparatively
smaller where up to 5 persons are living and mostly uni-family but still housed with
1 to 2 rooms. The household head is usually literate, up to primary level schooling,
and a Punjabi speaking, of 50 to 60 years of age, little younger than that of mechanics
(in cluster # 1). All members of the household, including kids are working for money.
Household head seems to be willing for sending his kids to schools and cost of schooling
is not that much (Rs.100 to Rs.300 a month) but schools are located far away (more
than 3km). Interestingly, even willing for schooling, it is considered useless activity for
the kids. Again, the kids are often ailing but the ailment is usually cough, fever, joint
pains. The household has to bear more than Rs.300 (on average) a month on health.
Medical centers, either hospitals or dispensaries, are 1 to 3km away from the household
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which is adding to the miseries of ailing kids and to the cost of health as well. Apart
form this grim picture, the household has a television set (usually black & white) for
the recreation. Kids are frequent cinema visitors.
This cluster seems to be poorer as compared to that of mechanics. All members,
including household head, are working. It may be because of nancial liability the
household is bearing. The household has to pay back some amount they have taken
from some private contractor. These private contractors usually take advantage of the
ignorance and illiteracy of these depressed people and the result is an endless debt
instead of continuous paying back in small instalments. The household head is willing
to send the kids to schools but deeming it useless as it does not have immediate economic benets. Another interesting observation about this cluster is the kids of these
households are either not working full time or they have enough spare time to visit
cinemas. These cinema goer kids would denitely have developed some peculiar habits
not common among other kids.

Cluster # 3 : Females

This cluster is proling kids who are mostly females and working

either in houses as servants or in hotels. The household is comparatively larger where
up to 8 persons are living, mostly shared by 2 or more families. The house itself is
comparatively bigger having 2 to 4 rooms. The household head is usually an illiterate
Siraiki speaking old man of 60 plus years. It is an all-member working household where
even the old household head is also working. The household is under debt which is
being taken, in most cases, from banks. The household does not have even a single
literate person and is not willing at all to send his kids to a school as schooling is
expensive, schools are far away and it is simply useless. Again, this cluster has some
distinctive ailments in its prole as most of its members are usually suer from backache, joint-pain, and respiratory problems. Medical centers are far away even farther
than 3 km and the medical care is too expensive for them. TV, ubiquitous in earlier
two clusters is non-existent in these households. But usually, these kids get new (new
for them but mostly used) clothes in three months' time, a feature the earlier two
cluster not heard of.
This all-member working cluster is headed by an illiterate person who shows no willingness to send his kids to schools. As a matter of fact, the apparent reality even in
all these clusters is the same as they are not sending their kids to school but at least
the earlier has some willingness towards schooling. So it may be inferred that if they
are given proper motivation they can decide positively to send their kids to school.
But, if there is no willingness at all, it becomes almost impossible to motivate them.
It may also be inferred as that they are satised and have no guilty feeling of sending
the kids to labor. The households in this cluster are under nancial liabilities mostly
from banks. This may be a strong stimulus for having laboring kids. One may think of
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gender discrimination, especially in this cluster. As mostly laboring kids in this cluster
are females, so a male household head has no interest in switching their jobs.
This completes the analysis for segmenting the labouring kids into clusters of similar household characteristics. It should be borne in mind that these are not the only characteristics
these children are bearing but these are characteristics that go hands in hands and give a
peculiar distinctive personality to the segment. The segmentation is identifying only two
types of labor but it does not mean that these are the only labors kids in Lahore & Bahawalpur divisions are doing. In fact, the kids in Lahore & Bahawalpur divisions are doing
varied sorts of labors ranging from scavenging to toil in hazardous chemical industries. But,
these kids do not bears similar household characteristics that may give them a distinctive
singularity. Similar is the case of other characteristics.

4.9 Household Discrimination For Child Labor
The sole objective is to develop a classication criterion and discriminating scale for the
households to identify their status for child labor. As the criterion and the scale are to based
on household characteristics, this exercise would also determine important dierentials in
the dynamics of the child labor in any society. It is fully recognized that there exist dierent
circumstances and situations inuenced by an individual household's prole that leads a kid
to the turmoil of labor. For example, in the same society one might expect dierent approaches to be pursued by household heads, and child-labor users. Our focus here, however,
is on the identication of broad types and the generic approaches suited to each.
The discriminant analysis is a kind of logistic modeling where the dynamics of a categorical variable is determined with the help of some pre dened explanatory variables. The
dierence lies in the selection of these explanatory variables; the logistic modeling denes a
function, linear or non-linear, which explains the dependence structure for the categorical dependent variable whereas the discriminant function denes a function that will discriminate
well among dierent categories of the categorical dependent variable. The discrimination is
achieved by setting the variants' weights for each variable to maximize the between-group
variance relative to within-group variance. There are two major objectives in discrimination
among groups:
1. Description of group separation, in which linear functions of the variables (discriminant functions) are used to describe or elucidate the dierences between two or more
groups. The goals of descriptive discriminant analysis include identifying the relative
contribution of the p variables to separation of the groups and nding the optimal
plane on which the points can be projected to best illustrate the conguration of the
groups.
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2. Prediction or allocation of observations to groups, in which linear or quadratic functions
of the variables (classication functions) are employed to assign an individual sampling
unit to one of the groups. The measured values in the observation vector for an
individual or object are evaluated by the classication functions to nd the group to
which the individual most likely belongs.
Table 4.38 is the structure matrix for the discriminant analysshows all the constituent variables with the discriminant coecient. All these variables are arranged in decreasing order
of the magnitude of the coecients. Not all the variables would be included in the nal
discriminant analysis but the analysis would sift only the statistically signicants.
Principal assumptions underlying discriminant analysis involve the formation of the disTable 4.38: Structure Matrix for the Discriminant Analysis

Are your Household is under any Debt
Debt, from where
Number of Persons Living in Household
Source of Income
Education of the Household Head
Location
Number of Children Between the Ages 5 to 15
Mother Tongue of the Household
Gender of the Household Head
Living in Industrial Area
Age Group of the Household Head

Function
1
.812
.557
.359
.348
.269
.222
-.217
.054
-.021
.017
-.010

criminant function, i.e., normality, linearity, & multicollinearity. Figure 35 shows the density
(left panel) and the corresponding Q-Q (right panel) plots for the discriminant function described in Figure 4.26.
A sceptical normality, as seen in these plots, is clear from Anderson-Darling test for normality (Thode Jr. 2002, Sec. 5.1.4) which gives a coecient equals 216.402 with a p -value less
than 0.01 for a hypothesis of non-normality and hence putting a stamp on the normality of
the discriminant function. A statistically signicant canonical correlation, in last column of
Table 55, is enough to establish the linearity of the function (Hair et al. 1998) while the magnitude of the R2 is not enough to suspect the data for multicollinearity (Gujarati 2004). The
outlier indicated in the Q-Q plot is however deleted before attempting any further analysis.
This is clearing the data for a proper application of discriminant and classication analysis.
Table 4.39 to Table 59 show dierent facets of the discriminant analysis as produced by

SPSS and SAS.
Table 4.39 shows the strength of the discriminant analysis using eigenvalues and the Wilks'λ.
The eignevalue, in column 2, depicts that the analysis is based on 76% of the total informa141

Figure 4.26: Density & QQ Plot For Discriminant Function

Table 4.39: Strength of Discriminant Function of Child Labor
Function
1

Eigenvalue
.784(a)

Wilks' λ
.561

χ2
df
2141.457 6

Sig.
.000

ρ
.663**

tion contained in the data while the signicance of the Wilk'sλ, in column 6, is putting
a statistical stamp on the authenticity and accuracy of the interpretations based on it
(Rencher 2001, Hair et al. 1998, for calculations' detail). The very last column shows a
strong signicant canonical correlation coecient (rst) measuring the association between
the explanatory variables and the discriminant function.
Table 4.40 shows the coecients for the linear discriminant function both for original and
standardized explanatory variables. The original or so called un-standardized coecients, in
Table 4.40: Canonical Discriminant Function Coecients
Signicant Variables
Education of the Household Head
Number of Persons Living in Household
Number of Children Between the Ages 5 to 15
Source of Income
Are your Household is under any Debt
Debt, from where
(Constant)

Function
Un-Standardized Standardized
.097
.077
.451
.652
-.353
-.560
.123
.089
2.494
.923
-.310
-.282
-6.006

Ranks
6
2
3
5
1
4

column 2, are important in developing a child labor index for the household. The discrimi-
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nant function, thus, written as

fdisc = −6.006 + 0.097 Education of Household head
+0.451 Household Size
−0.353 Kids
+0.123 Source of Income

(4.22)

+2.494 Debt (Y/N)
−0.310Debt Source
The standardized variables, in column 3, are primarily used for determining the respective
contribution of each individual explanatory variable (Rencher 2001). Partial

F statistics'

scores and correlation between the function and the explanatory variables (also called discriminant loadings) are the other two techniques used for this determination but in our case,
the results for all three are identical. Very last column shows the ranks (in decreasing order of importance) for the standardized explanatory variables based upon their respective
weights in the discriminant function. These ranks are used to judge the relative importance
of each of these variables.
The table is not showing all explanatory variables but only statistically signicant for the
split between the two groups; child labor have and have not. Presence of girls in the household is the biggest discriminating indicator for households having child labor as its rank is
the smallest. Next comes the number of boys that matters. Similarly, the ranks of other
variables are available. All these explanatory variables are contributing negatively except
Number of Girls and Boys in the household and the industrial locale of the household which
are contributing positively with the discriminating index. Figure 4.27 is a graphical portrait
of this contribution where the lengths of the bars are proportional to the magnitudes of these
weights and the direction along X-axis shows the corresponding signs.
Explicitly, it is the number of boys & girls and the locale of the household that is dragging a household towards child labor while all other variables, considered here, are taking
it away from. Group centroids may be used to interpret the discriminant functions results
from a global or an overall perspective. Table 4.41 reveals that the group centroids for
the households having no labouring kids is -1.841 while it is 0.410 for the other household
with labouring kids. So, the function is giving positive scores to households with labouring kids.

Table 4.42 shows respective scores for this discriminant function for the two

types of households. Table 4.43 shows the classication power of the discriminant function.
Interestingly, the function is correctly identifying households with no labouring kids. The
miss-classication exists only in the identication of the households with labouring kids. The
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Figure 4.27: Relative Weights for Discriminant Function

Table 4.41: Discriminant Function at Group Centroid
Labouring Kids in Household
No
Yes

Function
-2.345
0.334

table shows that the function developed in 2nd column of Table 4.40 is correctly classifying

446 + 3030
× 100 = 93.82%
462 + 3243
cases. However, an advanced analysis for the misclassied cases reveals that mostly (162 out
of 229 = 71%) have missing attributes.
A cutting score, or a child labor scale, may be calculated as weighted average of the centroids
of the two groups. Following is an attempt to develop such a score.

Zcut = Critical Cutting Score
ZA = Centroid for Group A
ZB = Centroid for Group B
nA = Number of Cases in Group A
nB = Number of Cases in Group B
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Table 4.42: Classication Function Coecients

Education of the Household Head
Number of Persons Living in Household
Number of Children Between the Ages 5 to 15
Source of Income
Are your Household is under any Debt
Debt, from where
(Constant)

Labouring Kids in Household
No
Yes
1.156
1.417
2.643
3.852
.804
-.142
1.335
1.666
14.996
21.678
-4.975
-5.804
-21.706
-33.153

Table 4.43: Classication Results for Discriminant Analysis

Original

Count
%

Laboring Kids
in Households
No
Yes
No
Yes

Predicted Group
No
Yes
446
16
213
3030
96.5
3.5
6.6
93.4

Total
462
3243
100
100

the cutting score is given to be

Zcut =

nA ZB + nB ZA
3243(−2.345) + 462(0.334)
=
= −2.01
nA + nB
462 + 3243

And a classication rule can thus be made as
1. Classify a household as having child laborers if its discriminant score is lesser than
-2.01 (fdisc < -2.01)
2. Classify a household as having no child laborers if its discriminant score is greater than
-2.01 (fdisc > -2.01)
Figure 4.28 is the graphical portrayal of the scale. The zero point for the distinction between
households with and without child labor falls at -2.01. This cutting score is quite helpful in
assessing the household status on a child labor scale. As far as lies a household from this
point on right side, as deep this household is in the clutches of child labor. While, as far as the
household lies on the left side as far as household is from the child labor. Households scoring
in the close negative vicinity of -2.01 may be called as the potential entrants into the child
labor. As an illustration, the child labor status of a household in my neighborhood. This
household has 6 persons in total with 4 kids between the ages of 5 and 15. The household
head has Matric+ education and working in a private organization with no debt at all. The
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Figure 4.28: Child Labor Scale for Discrimination

fdisc is calculated as
fdisc = −6.006 + 0.097(5) + 0.451(6) − 0.353(4) + 0.123(2) + 2.494(0) − 0.310(0) = −3, 981
The discriminant function yields a score -3.981 which is lesser (much lesser) than the cutting
score. So, the current analysis is absolving the household for any child labor which is the
fact.
The analysis is attempting a discriminant and classication scale that would distinguish
and predict the households for child labor. The scale is expected to be based on household
characteristics like household demography, household literacy and household poverty while
all other characteristics are either not important or derivatives of these three. Operational
variables are developed to measure these characteristics. These operational variables, laid
down in Sec. 3.3, at page 48, include many characteristics ranging from gender of the household head, literacy level of the household, etc. Real data is accumulated from Lahore &
Bahawalpur divisions of Punjab province in Pakistan as these two divisions, within Punjab,
show quite diverse cultures and enough to represent the whole Punjab when selected for
measuring economic, educational and demographic lives of people living therein Punjab.
The discriminant function is developed in Eq. 4.22 is based on 78% of the total information contained in the data (see Table 4.39) and is developed from 6 (35%) most important,
and of course statistically signicant, household characteristics, duly listed in Table 4.40.
The very last column in the table (Table 4.40) shows a rank for each explanatory variable
according to its importance in the development of the function. The dichotomous variant,
household debt, is the most important determinant variable in distinguishing households
for child labor status. The fact is quite disturbing as it is poverty dependent which is on
increase geometrically. This variable becomes even more serious when we have the source of
debt is also among the list. Bondage labor, not discussed in this study, is the culmination of
these two variants. The magnitude of the onus is quite daunting; a debt from a non-banking
146

source increases the child labor chance by 249%. Assad, Levison & Zibani (2001) observed
similar results in Egypt. The 2nd most daunting variable in the list is number of persons in
the household. Mathematics says that a percent increase in the number of persons in the
household increases the chances for child labor in the household by 45%. Then comes in
the list is the number of kids between the ages of 5 and 15 but this variant is negatively
associated with the incidence of child labor. Reading these two ndings together and we
reveal that having more persons in the household is increasing the chance of child labor in
the household by many times but having more kids is taking this chance downward. The
5th most important variable in this list is the source of household Income. The amount of
income may be equally important but it is really dicult to have the real household income
and this is reason we have not included this variable in this list. This explanatory variable
is treated as a categorical variable in this survey by developing four categories for it. Other
important variables includes the education level of the household head. The magnitude of
the coecient is not very large.
In short, these are the household characteristics that condition a household for taking refuge
into child labor. This completes the analysis for developing a household based discriminating
index for the child labor in Lahore & Bahawalpur divisions . But, the same index may easily
be applied on similar conditions. A matriarch household in industrial area having a total income lesser than Rs.6000 (u USD100) abode by some boys and girls is pretty much expected
to have child labor. It should be borne in mind that these are not the only characteristics
these children are bearing but these are characteristics that go hands in hands and give a
peculiar distinctive personality to the segment.

4.10 Prole of A Child Labor in Lahore & Bahawalpur
divisions
Determinants and variants are explaining only the dynamics of the phenomenon and not
giving information regarding the life and life-styles of these crippled kids. How a child labor
is living his/her life? Where does (s)he live? What does (s)he eat? What does (s)he wear?
These are some of the questions which have been attempted in this section.

4.10.1 Household Demography
A typical child laborer is living in a large household

The data shows that means of

his/her household members are µ = 7.73, µ̃ = 8, µ̈ = 8, while its σ = 1.524. Figure 4.29
(middle panel) reveals that the distribution is negatively skewed (skewness = -0.148).
However, these means are changed considerably by splitting the data with respect to
other household characteristics like location as evident from Figure 4.29 left most and
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Figure 4.29: Household Size in Lahore & Bahawalpur divisions
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right most panels;
In Lahore district, the situation is almost the same as in the whole data (µ = 7.19, µ̃ =

7, µ̈ = 7, while its σ = 1.346). Only the data is less scattered. While in Bahawalpur division, the situation is altogether dierent (µ = 8.79, µ̃ = 9, µ̈ = 9, while its σ = 1.279).
These gures, in Bahawalpur division becomes more interesting to observe when looking in comparison of national average household size (6.8 members)
Other household characteristics, like gender of the workings kids, gender of the household head, living in industrial areas, etc. are not making any signicant inuence on
the size of the household.

More than One Families are Living in his/her Household

It is not unusual that more

than one family is living within the premises of a single household. Summary statistics
shows that µ = 2.35, µ̃ = 2, µ̈ = 3, while its σ = 0.079.
Other household characteristics, like gender of the workings kids, gender of the household head, living in industrial areas, etc. are not making any signicant inuence on
the number of families living in the household.

The Household is headed by a Male

More often, a typical child labor is comping from

a household headed by a male person. This person may either be the father (81%
of the times)or any other person. The summary statistics shows that means for the
gender of the household head is µ = 1.10, µ̃ = 1, µ̈ = 1, while its σ = 0.297 where male
gender is coded as 1.

4.10.2 Household Structure
His Household is Paka House More

people are living in

paka (cement built) houses.

Figure 4.30 (Central panel) is telling the story. However, the facts are changed when
viewed in bits; for Lahore & Bahawalpur divisions separately. Figure 4.30 (Left and
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Figure 4.30: Household Structure Lahore & Bahawalpur divisions
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Right panels) show the household structures across these two divisions. Startling difference is observed between these two. Working kids are better o in Lahore division
where they are mostly living in pakka houses while in Bahawalpur, although the difference is not signicant, more children are living in

His Household is Rented House

kacha (make shift) houses.

More people are living in rented houses, across the two

divisions. Figure 4.30 is evident in this regard where the working kids are predominantly living in rented houses.

His Household usually has One Room

73% people, Lahore & Bahawalpur divisions ,

are living in a one room household. 59.4% of the total working kids are living in
these one room households. Table 4.44 is telling the story in gures. The state of
Table 4.44: Household Space Lahore & Bahawalpur divisions

Labouring Kids in Household
Total

No
Yes

Number of Rooms
1
2
13.9%
4.0%
59.4%
22.7%
73.2%
26.8%

Total
17.9%
82.1%
100.0%

aairs is not THE same in these two divisions when viewed separately. Figure 4.31
is self-explanatory in showing this dierence. More important thing to observe is the
relative dierence. In Lahore division, 61.2% more working kids are living in one room
households where this dierence is merely 17.6% in Bahawalpur division. It may be
inferred as child labor is more spread in Bahawalpur as compared to Lahore.

4.10.3 Sociological Setup of his Household
He Belong to a Broken Home

Unfortunately, a typical child laborer belongs to a bro-

ken family as he is living mostly in a mother-only family. Table 4.45 is telling the
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Figure 4.31: Household Space in Number of Rooms

quantitative dierence between dierent categories. Situation is not as much swear in
Table 4.45: Working Kids Living with Parents Lahore & Bahawalpur divisions
Lahore
Bahawalpur
Total

None
0.9%
4.8%
2.2%

With Both Parents
60.9%
41.6%
54.4%

With Father Only
8.4%
19.7%
12.2%

With Mother Only
29.8%
33.9%
31.2%

Lahore division where almost as much working kids are living in mother-only families
as in both-parent-families. While, in Bahawalpur, the distinction is clear.

Usually, He is Speaking Punjabi

A typical child laborer is speaking Punjabi. Table 4.46

is explicit in this distinction, at least for Lahore division. But, even in Bahawalpur
division, the dierence between Punjabi & Siariki speaking working kids is not that
large to be called. The Punjabi & Siariki population divide is more acute as compared
to this dierence which is further belittling this dierence.
Table 4.46: Languages Spoken by Working Kids Lahore & Bahawalpur divisions
Lahore
Bahawalpur
Total

Punjabi
72.7%
50.9%
65.3%

Siraiki
24.7%
38.6%
29.4%

Pahari
2.5%
9.9%
5.0%

Other
0.1%
0.6%
0.3%

4.10.4 Economic Status of the Household
His Household Income is less than Rs.10,000 a month

The average household income

of the family of the crippled kids is very low, to say at least. Table 4.47 shows the
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percentage dierence of the total household income across Lahore & Bahawalpur divisions . The modal value is same in both of these divisions but the patterns is quite
Table 4.47: Total Household Income in Lahore & Bahawalpur divisions

Lahore
Bahawalpur
Total

Total Household Income Upto
Rs.5,000 Rs.10,000 Rs.15,000 Rs.20,000
20.0%
39.5%
39.3%
1.1%
24.4%
41.3%
33.8%
.5%
21.5%
40.1%
37.5%
.9%

Total
100.0%
100.0%
100.0%

dierent. In Lahore division, almost similar number of households have an income
upto Rs.15,000 a month. But, this is not the case in Bahawalpur division.

His Household is Earning From Public Sector

as the public sector employment is the

main source of earning in the whole data. Table 4.48 is splitting these gures for the
two divisions; The case is dierent in Lahore & Bahawalpur divisions separately. In
Table 4.48: Main Sources of Earnings in Households with Child Labor
Lahore
Bahawalpur
Total

Public Sector
63.3%
40.8%
55.7%

Private Sector
27.6%
39.4%
31.6%

Business
8.0%
16.80%
11.0%

Agriculture
1.1%
3.0%
1.8%

Total
100%
100%
100%

Lahore division, public sector remains the main source of household earning. But in
Bahawalpur division, this does not remain the same where public sector employment
is the highest but private sector employment is almost an equal contender.

He belongs to a Working Family

where almost everyone including kids is working. Ta-

ble 4.49 is a cris-cross presentation with houshold ize in the rst column and number of
working people on the subsequent columns. The diagonality of the table is prompting
that almost everyone in the household is working.

His Household is Under Debt

71% of the families says that there household has to pay

back some kind of debt. Among these families, 92% of the households has child labor.
Table 4.50 shows the patterns of this household debt across Lahore & Bahawalpur
divisions . The upper portion indicates the percentages for Lahore division while the
lower portion for Bahawalpur division. Evidently, in Lahore division, every household
with working kids has to pay back a debt upto at least Rs.5000. The situation is a bit
dierent in Bahawalpur division, where the amount of debt is further increased and
every household with working kid has to pay back a debt upto at least Rs.10000.

Usually, this Debt is taken from a Private Source

which seems to have the highest

bar in Figure 4.32 showing a bar chart for dierent sources of household debts accross
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Table 4.49: Number of Persons Working
Size
3
4
5
6
7
8
9
10
11
12
13

0
3
0
2
0
0
0
0
0
0
0
0

1
25
36
19
13
2
2
0
0
0
0
0

2
87
154
147
88
23
4
2
0
0
0
0

Number of Persons Working
3
4
5
6
7
8
117
0
0
0
0
0
402 322
0
0
0
0
520 942
624
0
0
0
357 961 1316
777
0
0
146 545 1047 1321 646
0
43 176
465
812 833 344
11
38
114
273 470 389
1
3
28
61
96 148
0
0
3
4
21
31
0
0
0
0
0
7
0
0
0
0
3
1

9
0
0
0
0
0
0
138
115
51
9
0

10
0
0
0
0
0
0
0
44
30
8
1

11
0
0
0
0
0
0
0
0
11
13
2

12
0
0
0
0
0
0
0
0
0
2
0

13
0
0
0
0
0
0
0
0
0
0
1

Table 4.50: Household Debt in Lahore & Bahawalpur divisions

Debt Upto
Working Kids No Debt Rs.5,000 Rs.10,000 Rs.15,000 Rs.20,000 Rs.20,000+
No
100.0%
Yes
20.1%
36.1%
29.4%
11.6%
2.2%
.4%
Total
33.5%
30.1%
24.5%
9.7%
1.8%
.4%
No
100.0%
Yes
18.2%
22.9%
29.0%
19.7%
8.5%
1.8%
Total
21.5%
22.0%
27.8%
18.9%
8.2%
1.7%

Total
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

Lahore & Bahawalpur divisions . Most of the time, this private source debt is interest
free but it may take the form of a bondage debt.

4.10.5 Education Status of the Household
His Household Head is Illiterate

where 66.7% of the households are unable to write

or read. Figure 4.33 shows the education level of the household head in Lahore &
Bahawalpur divisions . The percentages for other education levels are very small.

His Father & Mother both are Illiterate

as it happens that household head is not the

father, or mother, of the kids. Table 4.51 shows the state of aairs in numbers. Only
Table 4.51: Literacy of the Fathers and Mothers in Lahore & Bahawalpur divisions
Literacy of Mothers
Yes
No

Literacy of Fathers
Yes
No
3
25
517
3160

14% of the fathers are literate while in case of mothers, this percentage drops to 0.75%.
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A literate father and mothers may only take care of the education of the kids but this
percentages are dismal.

He is Not going to School

as Figure 4.34 shows that merely 29.51% of the surveyed kids

are attending some kind of school. These gures should be read in the context of 70%
drop out rate in Punjab schools.

Schooling is Too Expensive

as Figure 4.35 shows that merely 3.53% of the people are

saying that schooling is aordable. 66% are saying that schooling is too expensive for
them.

Schools are Too Far

as 38.65% are saying that schools are at least 1 to 3km away from

their households. Table 4.52 shows these percentages for Lahore & Bahawalpur divi153
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Table 4.52: School's Distance from Households in Lahore & Bahawalpur divisions
Lahore
Bahawalpur
Total

Less than/Up to 1 km
41.78%
2.48%
28.55%

Between 1 & 3 km
45.53%
25.08%
38.65%

More than 3 km
12.69%
72.44%
32.80%

sions . The situation is somewhat similar in Lahore division where school is from 1
to 3km away from maximum number of households. But, in Bahawalpur, the situation is worse. 72% people are saying that schools is more than 3km away from their
households.

His Household thinks that Schooling is Not Useful

50% of the households with work-

ing kids think that schools are not equipped with adequate/required facilities including
furniture, teachers, etc., so it is not useful to go to schools.
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Lahore

Bahawalpur

Total

5.40

1.62

4.13

Lack of Children Interest

21.30

7.31

16.61

Not Useful

33.08

10.38

25.47

Lack of Facility

35.10

79.00

49.82

5.12

1.69

3.97

Poverty

Distance From School

His Family Likes him to be Sent for Vocational Training

As almost 100% households

with working kids wishes to train their kids for some skills instead of secular schooling.
Choice of trade, however, is dierent. Table 4.53 shows this choice for both of the
divisions, There is not much dierence in their choices in Lahore and Bahawalpur and
Table 4.53: Choice of Vocational Training in Lahore & Bahawalpur divisions
Carpentry
Welding
Electrician
Tailoring
Auto Mechanic
TV/Radio Mechanic
Embroidery
Carpet Weaving
Computer
Typing
Other

Lahore
1.25
7.18
17.42
25.69
24.17
15.16
6.70
1.98
0.41
0.04
0

Bahawalpur
1.44
6.71
17.31
25.19
24.04
16.50
6.10
2.13
0.54
0.04
0

Total
1.31
7.02
17.39
25.52
24.12
15.61
6.50
2.03
0.45
0.04
0

people wants to have their kids trained in tailoring and auto-mechanics.

4.10.6 Health Status of the Household
His Household thinks that Labor Does Hurt

as 53% of the household heads thinks it

so. Quite strange to observe that this percentage is not 100%. Table 4.54 shows these
perceptions in terms of percentages. In Lahore, 64% people thinks that child labor is
Table 4.54: Perceptions that Labor Hurts

Lahore
Bahawalpur

Labor Hurts
Yes
No
1568
892
433
815

detrimental for a kid while this percentage declines to 35% in Bahawalpur division.
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His Usual Sickness is Related to Backache

as clear from the Table 4.55. The table is

giving a comparison of diseases among working and non-working kids. Among nonworking kids, usual diseases are cough, cold and u while these are non-existent among
working kids. May be they are considering them as diseases at all. Working kids are
complaining more about backache, stomach related diseases, and joint pains.
Table 4.55: Common Diseases Among Child Laborers

No Illness
Cough
Cold
Flu
Fever
Respiratory
Stomach
Backache
Joint Pain
Weak Eyesight
Skin
Cuts/Injury
Other

Working
No
145
178
113
22
4
0
0
0
0
0
0
0
0

Kids
Yes
1
0
11
66
243
487
666
790
574
297
101
10
0

4.10.7 Recreation of the Household
His Household has a TV

as 26% of the households with working kids claims to have a

color TV and 18% claims a B/W TV. Table 4.56 shows a whole list of facilities a typical
household with laboring kids have split by the two divisions.

He Never Goes out for Recreation

as most common source of making fun is within

household, i.e., TV/Radio/Cassette Player. Table 4.57 shows the varying percentages
for dierent activities.

4.11 Summary Findings of the Study
As the study is all about nding numerical strength of these crippled kids and some of the
important deterministic variables that may accounts for spreading this menace. Following
is a snapshot of the nds;
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Table 4.56: Common Recreational Facilities in Homes
Radio
TV(B/W)
TV(Colour)
Cassette Player
Cycle
Motorcycle
Car
Sewing Machine
VCR
Heater
Heater(gas)
Washing Machine
Other

Lahore
80
303
596
643
444
267
90
30
5
2
0
0
0

Bahawalpur
184
380
364
200
98
18
4
0
0
0
0
0
0

Table 4.57: Common Sources of Making Fun
TV/Radio/Cassete Player
Cinema/Theatre
Play Games with Friends
Play at Home
Other
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Lahore
1996
436
25
2
1

Bahawalpur
641
453
141
13
0

4.11.1 Numerical Estimate
An estimator is derived here in this study, Eq. 4.14, to assess numerical magnitude of child
labor in Lahore & Bahawalpur divisions . The estimator is reproduced here for ready reference
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Ŷlkjih

 k l

Where πi and ϕji are inclusion probabilities at dierent levels and other symbols are as
dened in the legend in Table 4.1, at page 60. These probabilities may be calculated by
using either Murthy (1957) method or the Brewer (1963) methodology with an extension
due to Sampford (1967) wherever necessary.
Application of this estimator upon data gathered in Lahore & Bahawalpur divisions would
give us the numerical strength of child labor in this region. The gures in this table are quite
Table 4.58: Numerical Estimate of Child Labor in Lahore & Bahawalpur divisions
Region
Lahore
Bahawalpur
Total

Estimate
2,526,880
913,530
3,440,411

%age
35
26
32

Intensity
1 in Every 4
1 in Every 4
1 in Every 4

horric and not in line of what FBS (1996) is saying but exactly in line of almost all third
party estimates. Discussion on Page 158 is quite suggestive.
The probability distribution associated with this estimator, shown in Figure 4.5 at page 72, is
tested to be non-normal but a kind of bi-modal in nature distribution where the probability
at any dened point x is calculated by using a S-Plus function prob(x), dened at Page 206.
The estimator is statistically unbiased as proved in Sec. 4.2.2. The precision of the estimator
is derived through its variance, in Eq. 4.19 at page 81, its standard error, in Eq. 4.20 at
page 82, and through its condence interval, in Sec. 4.2.4 at page 82. The variance of the
estimator turns out to be 1.206622×1012 which is making this estimator 3.2% more ecient
as compared to the FBS (1996) estimator. Corresponding standard error is 62489 while a
95% condence interval is calculated to be {5444767 - 9063389}.

4.11.2 Determinants of Child Labor
The numerical estimates of these crippled kids are only one half of the story. The second,
and an equally important, objective of the current study is to rummage for causes, critical
determinants and eects of child labour on society. It has been assumed here in this study,
as delineated in Sec. 3.3 at page 48, that literacy, household, and poverty are among the
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prime causes and determinants of child labour in any society, in general, and in Lahore &
Bahawalpur divisions , in particular.
Table 4.34, reproduced here, showing the summary of all the results established so far.
Household characteristics like demography, literacy and the poverty are considered to be
the most important variants. Column 2 & 3 show how these household characteristics are
operationalized while the last column shows the accepted contribution of these characteristics
as the gathered data is suggesting. Asterisks (**) in the last column show the statistical
insignicance of these characteristics. Evidently almost all hypotheses posed in this study are
Household
Characteristics
Demography

Literacy

Poverty

Operational
Variables
Size & Composition
Bigger Household
Female majority
Gender of household Head Male to Female Shift
Ratio of Earners to Size
Greater than 1
Presence of Parents
Fathers' Only
Mothers' Only
Both
Local Culture
Locale (Industrial)
Mother tongue
Parents
Fathers' Only
Mothers' Only
Both
Household Head
Any other Person(s)
Schooling
Cost
Distance from
Income
Amount
Source
Debt
Amount
Source

Accepted
Contribution
Positive
**
Negative
Positive
Negative
Negative
Negative
Positive
**
Positive
**
**
Positive
**
Positive
Positive
Negative
Positive
Positive
Positive

accepted except for a few where the results are statistically insignicant. These results are
putting the study exactly in line of the academic literature presented in chapter 2 with respect
to many aspects. For example, household demography is established to be contributed
positively in the dynamics of child labor and the same is established here in Lahore &
Bahawalpur divisions . However, the evidence regarding size & composition of the household
is coming mostly from African countries like Ray (2002), Admassie (2002), Andvig, Kielland
& Canagarajah (2001) among many. India, our next door labor is not giving any indication
of such relationship (Kanbargi (1991), Project (1996), Mishra (2000) among many). The rest
of the operational variables are behaving exactly in line of what global community is saying.
Household literacy is not been touched by many researchers and mostly discussed the eect
of labor on schooling. We have taken the household literacy as the non-child literacy level
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of the household. However, there are authors like Basu (1999),(2003), Ray (2002), Burki &
Fasih (1998), Sekellariou & Lall (2000), who discusses the role of household literacy in the
dynamics of the child labor and our results, here in this study are exactly coincides with
theirs except for the literacy level of the mothers and of both whose eect on child labor
is statistically insignicant in our study. Poverty is considered as mother of all evils, so its
presence in the nal list of important factors is not surprising. Basu (1998), Ray (1998),
Baland & Robinson (2000) all are blaming the poverty as number one reason for the child
labor in any society and the same is the case in Lahore & Bahawalpur divisions . One
striking result here in this study is the role of household debt in the dynamics of child labor.
Almost, every household in the child labor has taken some loan to pay back (Sec. 4.10.4 at
page 150) and most of the time, the debt is from a non-bank source. It is not dicult to
imagine that such loans may be conditional for any think-able deeds. Bondage labor, where
the whole family has to work just to pay back the debt is the very result of such loans.
However, bondage labor is such a vast subject and is outside the scope of this study.

4.11.3 Eects of Child Labor on Society
Table 4.59, reproduced here, showing the summary of all the results established for the
possible side eects of child labor on society. It is conceived that there may be gender
discrimination against girls, especially . The results, here, again are in line of what academic
Table 4.59: Important Side Eects of Child Labor on Society in Lahore & Bahawalpur
divisions
Side Eects
Gender Discrimination
Health
Crimes

Hypotheses
Girls are discriminated
Working Kids are more sick
Working kids can become thieves
Working kids can become criminal

Results
Rejected
Accepted
Rejected
Rejected

literature on the side eects are saying. As far as the crimes in society are concerned,
the results are somewhat dierent. As has been discussed earlier, that the nature of these
questions are quite stigmatic and needs dierent nature of studies, rather than a household
based, is required to extract information regarding these subjects. This may be a reason for
such a dierence.

4.11.4 Clustering of Child Labor
An attempt is made to cluster households for their mutually common characteristics in
Sec. 4.8, at page 133 which results in 3 clusters quite dierent from each other. The details
are available in Table 4.36. The contrived clusters are
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Mechanics:

This cluster is proling kids who are mostly males and working at some auto-

workshop.

Chotta (Call boy at Shops, small road-side hotels, etc.):

This cluster is proling kids

who are mostly males and working in small road-side hotels or tandoors (as these roadside hotels are usually called in Punjab).

Females:

This cluster is proling kids who are mostly females and working either in houses

as servants or in hotels.

4.11.5 Discriminating Index for the Child Labor
A discriminating function is developed, in Sec. 4.9, at page 140, to discriminate households
for their status on a scale of child labor. The function is available in Eq. 4.22 and reproduced
here for ready reference;

fdisc = −6.006 + 0.097 Education of Household head
+0.451 Household Size
−0.353 Kids
+0.123 Source of Income
+2.494 Debt (Y/N)
−0.310Debt Source
A cutting score, or a child labor scale, is also calculated as weighted average of the centroids
of the two groups. The score is given as

Zcut =

3243(−2.345) + 462(0.334)
nA ZB + nB ZA
=
= −2.01
nA + nB
462 + 3243

And the classication rule can thus be made as
1. Classify a household as having child laborers if its discriminant score is lesser than
-2.01 (fdisc < -2.01)
2. Classify a household as having no child laborers if its discriminant score is greater than
-2.01 (fdisc > -2.01)
Figure 4.28, at page 146, is the graphical portrayal of the scale. In layman's terms, this scale
is giving the propensity of household for the child labor. The zero point for the distinction
between households with and without child labor falls at -2.01. This cutting score is quite
helpful in assessing the household status on a child labor scale. As far as lies a household from
this point on right side, as deep this household is in the clutches of child labor. While, as far
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as the household lies on the left side as far as household is from the child labor. Households
scoring in the close negative vicinity of -2.01 may be called as the potential entrants into the
child labor.

4.11.6 Prole of a Typical Child Labor in Lahore & Bahawalpur
divisions
The study is making a prole of a typical child labor in Lahore & Bahawalpur divisions
with respect to its dierent household characteristics. The details are therein Sec. 4.10, at
page 147, however a brief summary of these characteristics is given here under;

Household Demography

-

• A typical child laborer is living in a large household
• More than One Families are Living in his/her Household
• The Household is headed by a Male

Household Structure

-

• His Household is

Paka House

• His Household is Rented House
• His Household usually has One Room

Sociological Setup of his Household

-

• He Belong to a Broken Home
• Usually, He is Speaking Punjabi

Economic Status of the Household

-

• His Household Income is less than Rs.10,000 a month
• His Household is Earning From Public Sector
• He belongs to a Working Family
• His Household is Under Debt
• Usually, this Debt is taken from a Private Source

Education Status of the Household

-

• His Household Head is Illiterate
• His Father & Mother both are Illiterate
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• He is Not going to School
• Schooling is Too Expensive
• Schools are Too Far
• His Household thinks that Schooling is Not Useful
• His Family Likes him to be Sent for Vocational Training

Health Status of the Household

-

• His Household thinks that Labor Does Hurt
• His Usual Sickness is Related to Backache

Recreation of the Household

-

• His Household has a TV
• He Never Goes out for Recreation

4.12 Concluding Remarks
While hardly a new phenomenon, the issue of child labor has attracted increasing attention
in the past decade from policy makers, advocates and researchers. Child labor is a persistent
problem, found throughout much of the developing world, and to a lesser extent in developed
countries. While there have been numerous in-depth case studies, and attempts to estimate
the total number of aicted children, we still have very little understanding of why there
is child labor, or what can be done to successfully eliminate it. There is much conjecture,
largely based on anecdotes and impressions, about inherent dierentials but little rigorous
analysis or objective facts.
What happens to children when they become victims of child labor? They are robbed of their
childhood, their rights to education are stolen and their right to enjoy good health is taken
away. Instead, children are forced to work when they are as young as 5 in unsafe, unprotected environments, pushed into adulthood before they have even outgrown their childhood
and left at the mercy of their employers. These children are all around, scavenging in the
garbage, selling newspapers, owers, funny masks, and coconuts. One can hear and see
these children being screamed at by the ustad (teacher) in the workshop, taking orders in
the roadside hotels in the dark of night and before sunrise. They are found oering their
services to the depraved adults for meagre remuneration, weaving carpets for the rich and
the auent and growing food in the elds and exposing themselves to the toxic substances.
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There are also conicting accounts, reports and theories. Part of this is no doubt due to the
diverse nature of child labor, which varies over time and from place to place. But, some of
the problem is surely also due to lack of a consistent, coherent framework for description and
analysis, a lack of quantitative data and an absence of dierential analytics. Understanding
child labor, developing policy and monitoring progress all require in-depth positive knowledge and careful analysis of its directly as well as in the indirectly observable dierentials.
The availability of detailed and reliable child labor statistics and their analysis on a continuing basis are particularly important for establishing policy priorities and targets, formulating
and implementing interventions, and monitoring policies, regulations and programs aimed
not only at the minimization of the negative consequences of child labor in the short term,
but most importantly at the eventual elimination of the practice. The goal of this project
is to suggest how data can be generated and then used to describe and analyze and suggest
important dierential(s) from which to learn about child labor, its patterns, causes and consequences.
However, data are of little value unless they are used for careful and rigorous description and
analysis, guided by a coherent theoretical framework. An essential part of this work involves
developing a set of key dierentials that would measure the incidence and magnitude of child
labor with respect to its characteristics. Many variables have been pinpointed in dierent
studies conducted around the world. However, these variables are highly sensitive to cultures and may, or may not, be consequential or their intensities may be completely dierent
in other societies, like Pakistan. The project carried out in more than one phase; starting
with identifying key dierentials at the rst, exclusive investigations for each of them, at the
second, to assess their independent and local veracities. Former phases of identifying key
dierentials have already been conducted, by the current authors. It has also been revealed
that there are a number of indirectly observable qualitative variables that are crucial but
are usually absent in many studies. They have not been studied at all and if studied they
are conceived/measured incorrectly. The current study is focusing on household as the most
crucial dierential in the study of the child labor.
At the most basic level, households make decisions regarding how children's time will be
allocated between leisure, schooling, household activities and employment. Conventional
and traditional models treats the household as a single decision-making unit; but once we
recognize that there may be divergence of interests within the household there is scope for
arguing that children are victimized. There are now a whole range of such models describing
the role of household in the dynamics of the child labor in any society. Primarily, these
models, usually referred to as bargaining models, may be classied into two distinct kinds
depending on whom the agents involved in the bargain are. According to one view, the
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bargain occurs within the family, between the parents and the child. The other approach
treats the employer and the parent's of the child as the agents involved in the bargaining.
So the key is not to study the household in isolation but to realize that decisions are made
within a context and are inuenced by factors external to the household.
Household demography, household literacy and the household poverty are the contexts which
have been included here in this study to investigate the role of household. It is believed that
these are three most important dierentials in the dynamics of child labor while all the rest
of seemingly existent, or even important, variables are simple non-important at all or the
derivatives of these three. Especially, at micro level a supply based study has to use these
household characteristics. The whole construct of this study is based upon the same characteristics. May it be the development of the estimator for estimating numerical strength
of the child labor in Lahore & Bahawalpur divisions or cause and eect study determining
main variants in the dynamics. This is the very feature of the study which is distinguishing
it from the rest. The study is a humble attempt towards complete elimination of child labor
from our societies. Children may have other reasons for working. One reason besides debt
bondage is simple poverty; many poor families rely on their children to help provide for
them. Mere lack of choice is another reason. Because Pakistan's public schools are in low
repute, parents prefer that a child do something they consider useful.
Employers prefer to use child labor mainly because it is cheap and easy to manage. On
average, children are paid half the salary of adults, and they are much less troublesome.
Employers also value the "nimble ngers" of children, believing that they can do ne work
better and more eciently than adults can. But the "nimble ngers" claim is just thatan
empty claim; dexterity depends on the individual. On the other hand, the arguments that
child labor is cheap and manageable have some validitybut other solutions can easily be
found. If an employer had a crew composed half of children and half of adults, hiring only
adults would seem cost prohibitive. If the increase in wages were extracted from the exporters, the decrease in prot would be so minimal as to be practically unnoticeable. The
cost could also be charged to consumers, who would only have to pay about 2-5 percent more;
few would be unwilling to do so. If all producers relied solely on adult labor, none would be
at a comparative disadvantage. As to the notion of children being easer to controlis that
really the basis upon which the issue of child labor should be decided? Emphatically not.
The fact that children are more easily manipulated than adults should be a strike against
child labor; manipulation of helpless children for self-gain is simply morally indefensible.
Yet child labor is by no means an easy question of right and wrong. For one thing, dierences
in culture must be examined. While modern western culture considers it cruel to put a
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young child to work, westerners have no qualms about forcing a child to sit behind a desk
at school for seven hours a day, ve days a week, from age ve to eighteen. The point of
this is education, to prepare children for the future by teaching the skills they will need. In
cultures where job opportunities are less based on education (as in developing countries such
as India), working in a factory is a way to learn a skill or trade. Who are we to say that
our way is right and their way wrong? What we do have the right to judge, one country
to another, one community to another, is whether child laborers are being treated fairly. In
fact, the children's working conditions are what should really be scrutinized; anything else
would be an imposition of western values on other cultures. Nor could we simply prohibit
any child under the age of sixteen anywhere from being allowed to work. That would
require the complete upheaval of social structures of cultures that have historically involved
contributions of child workers. Fortunately, this isn't the issue at hand. Equally fortunately,
people of all cultures can agree that childrenwhether in school or on the jobdeserve the
best possible conditions and treatment.

166

References
Abdi, H. (2007), Kendall Rank Correlation, In N.J. Salkind (Ed.):
Measurement and Statistics, Sage.

Encyclopedia of

Adams, T. S., Sumner, H. L. & Ely, R. T. (1912), Labor problems; a text book, Macmillan,
New York; London,.
Adcock, C. (1997), `Sample size determination; a review', Statistician

46(2), 261283.

Admassie, A. (2002), `Explaining the high incidence of child labour in sub-saharan africa',
African Development Review 14(2), 25175.
Agnaou, F. (2004), Gender, literacy and empowerment in Morocco, Routledge, New York.
Agresti, A. (1996), Introduction to Categorical Data Analysis, Wiley, New York.
Ahmed, A. (2006), Ratication of the three HR Treaties, in DAWN, Lahore, Vol. LX.
Ahmed, F. (2004), Practices of poverty measurement and poverty prole of Bangladesh,
ERD working paper ; no. 54, Asian Development Bank, Manila.
Ahmed, M. (1991), `Child labour in pakistan; a study of the lahore area', Child Welfare
70(2), 261267.
Aldaba, Fernando, L. L. & Tamangan, R. (2003), A National Policy Study on Child Labor
and Development in the Philippines, Philippines Institute for Development Studies and
ILO, Manila.
Aldenderfer, M. & Blasheld, R. (1984), Cluster Analysis, Sage Publications, California.
Ali, M. Z. (1999), Need assessment study for skill development; development of working
children and their households in liyari and orangi areas of karachi, Technical report,
Pakistan Institute of Labour Education and Researchs.
Americana (2004), `Child labor', Encyclopaedia Americana

CD Edition.

Amiel, Y. & Bishop, J. A. (2003), Inequality, welfare and poverty : theory and measurement,
Research on economic inequality ; 9, JAI, Amsterdam London.
Amjad, A. (2001), Labour legislation and trade unions in India and Pakistan, Oxford University Press, Oxford.
Anderson, B. (2001), `Reproductive labor & migration', Sixth Metropolis Conference,
Rotterdam. 26-30 November, 2001.
167

Anderson, B. & Darling, D. (2001), `Asymptotic theory of certain goodness-of-t criteria
based on stochastic processes', Annals of Mathematical Statistics 23, 193212.
Andvig, J. C. (2000), Family-controlled child labor in Sub-Saharan Africa : A Survey of
Research, Working paper / Norwegian Institute of International Aairs ; 612, NUPI,
Oslo.
Andvig, J. C., Kielland, A. & Canagarajah, S. (2001), Issues in child labor in Africa, Africa
Region human development Working Paper series, World Bank, Washington, D.C.
Angrist, J. & Evans, W. (1998), `Children and their parents' labor supply: Evidence from
exogenous variation in family size', American Economic Review June.
Angrist, J. & Evans, W., eds (1996), Schooling and Labor Market Consequences of the 1970
State Abortion Reforms, NBER Working Paper No. W5406.
Ashagrie, K. (1993), `Statistics on child labor', Bulletin of Labor Statistics 3.
Ashagrie, K. (1998), Statistics on Working Children and Hazardous Child Labour in Brief,
ILO, Geneva.
Ashraf, S. (2001), `Children labourers without alternatives', Internationale Politik Und
Gesellschaft = International Politics And Society No. 3, 30309.
Assad, R., Levison, D. & Zibani, N. (2001), `The eect of child work on school enrollment in
egypt', Economic Research Forum For The Arab Countries, Iran, And Turkey. Working
Paper No. 0111:1-61,[2001].
Assefa, B. & Myers, W. E. (1995), First things rst in child labour : eliminating work
detrimental to children, United Nations Children's Fund : International Labour Oce,
Geneva.
Awan, S. & Khan, A. A. (1992), Child Labour in Carpet Weaving Industry in Punjab, Center
for the Improvement of Working Conditions and Environment, Lahore.
Azer, A. & Ramzy, N. (1991), Child Labour in Egypt Survey (1991), The National Center
for Social and Criminological Research and UNICEF.
Bachman, S. L. (2000), `The political economy of child labor and its impacts on international
business', Business Economics 35(3), 3041.
Baer, W. (1986), `The shadow market in housing', Scientic American

255(5), 2935.

Baland, J.-M. & Robinson, J. A. (2000), `Is child labor inecient?', Journal Of Political
Economy 108(4), 66379.
Bando, R., Lopez-Calva, L. F. & Patrinos, H. A. (2005), Child labor, school attendance, and
indigenous households : evidence from Mexico, Policy research working paper ; 3487,
World Bank, Washington, D.C.
Bangladesh (1996), Report on national sample survey of child labour in Bangladesh, 1995-96,
Bangladesh Bureau of Statistics Statistics Division Ministry of Planning Govt. of the
People's Republic of Bangladesh, Dhaka.
168

Barnard, H. (1842), Legal provision respecting the education and employment of children
in factories: with examples of improvement in manufacturing districts. Education and
labor; or, The inuence of education on the quality and value of labor; and its connection
with insanity and crime, Printed by Case, Tiany & Burnham, Hartford.
Barnes, M. (2004), Families and children in Britain : ndings from the 2002 Families and
Children Study (FACS), Corporate Document Services, Leeds.
Barnitz, L. (2001), `Eectively responding to the commercial sexual exploitation of children;
a comprehensive approach to prevention, protection, & reintegration services', Child
Welfare LXXX(5), 597610.
Bartoletti, S. C. (1996), Growing up in coal country, Houghton Miin, Boston.
Basu, K. (1998), Child labor : cause, consequence and cure, with remarks on international
labor standards, Policy research working paper ; 2027, World Bank, Washington, D.C.
Basu, K. (1999), `Child labor: cause, consequence, and cure, with remarks on international
labor standards', Journal Of Economic Literature 37(3), 10831119.
Basu, K. (2003), Global labor standards and local freedoms, WIDER annual lectures ; 7,
World Institute for Development Economics Research, Helsinki.
Basu, K. & Van, P. H. (1998), `The economics of child labor', American Economic Review
88, 41227.
Beegle, K., Gatti, R. & Dehejia, R. (2004), Why should we care about child labor? : the
education, labor market, and health consequences of child labor, Working paper series /
National Bureau of Economic Research ; 10180, National Bureau of Economic Research,
Cambridge, Mass.
Ben-Porath, Y. (1967), `The production of human capital and the life cycle of earnings.',
IJournal of Political Economy Aug., 352365.
Bequele, A. & Boyden, J. (1988), `Working children: current trends and policy responses',
International Labour Review / International Labour Oce 127(2), 15372.
Betcherman, G. (2004), Child labor, education, and children's rights, SP discussion paper
no. 0412, Social Protection Labor Markets Pensions Social Assistance World Bank,
[Washington, D.C.].
Bhalotra, S. (2003), `Is child work necessary?', University Of Bristol. Dept. Of Economics.
Discussion Paper No. 03/554, 141.
Bhalotra, S. & Heady, C. (2003), `Child farm labor: the wealth paradox', University Of
Bristol. Dept. Of Economics. Discussion Paper No. 03/553, 1[54].
Bhalotra, S. R. (2007), `Is child work necessary?', Oxford Bulletin of Economics & Statistics
69(1).
Black, M. (2002), A handbook on advocacy : child domestic workers : nding a voice,
Anti-Slavery International, London.
169

Blunch, N.-H. & Verner, D. (2000), Revisiting the link between poverty and child labor : the
Ghanaian experience, World Bank Africa Technical Families Human Development 3 and
Latin America and the Caribbean Region Economic Policy Sector Unit, Washington,
DC.
Boozer, M. & Suri, T. (2001), Child Labor and Schooling Decisions in Ghana, Working
Paper, Yale University.
Bourdillon, M. (2003), `Children and work; a review of current literature and debates',
Development and Change 37(6), 120126.
Boyden, J., Ling, B. & Myers, W. E. (1998), What works for working children, Unicef
International Child Development, Rdda Barnen, Florence, Italy.
Brewer, K. (1963), `A model of systematic sampling with unequal probabilities', Australian
& New Zealand Journal of Statistics 5(1), 513.
Brewer, K. & Hanif, M. (1969), Sampling without Replacement & Probability of Inclusion
Proportional to Size, I- Methods Using the Horvitz & Thompson Estimator, II Methods
Using Special Estimators, Unpublished Manuscript.
Britain, G. (2004), The regulation of child employment, Better Regulation Task Force, London.
Britannica (2005a), `Child labor', Encyclopaedia Britannica

DVD Edition.

Britannica (2005b), Poverty, Encyclopaedia Britannica, dvd edition edn.
Brown, D. K. (2001), `Child labour in latin america: policy and evidence', World Economy
24(6), 76178.
Brown, D. K., Deardor, A. V. & Stern, R. M. (2001), Child Labor: Theory, Evidence and
Policy, Department of Economics, Tufts University.
Buchmann, C. (2000), `Family structure, parental perceptions, and child labor in kenya:
What factors determine who is enrolled in school?', Social Forces 78(4), 13491379.
Burki, A. A. & Fasih, T. (1998), `Households' non-leisure time allocation for children
and determinants of child labour in punjab, pakistan', Pakistan Development Review
37(4), 899914.
Cain, M. & Mozumder, A. B. M. K. A. (1980), Labor market structure, child employment,
and reproductive behavior in rural South Asia, Working papers (Population Council.
Center for Policy Studies) no. 56., Population Council, New York.
Cambodia (2001), Child labor survey, Technical report, National Institute of Statistics.
Canagarajah, S. & Coulombe, H. (1997), Child labor and schooling in Ghana, World Bank
Human Development Technical Family Africa Region, Washington, DC.
Canagarajah, S. & Nielsen, H. S. (1999), Child labor and schooling in Africa : a comparative
study, SP discussion paper no. 9916, Social Protection World Bank, Washington, D.C.
170

Canagarajah, S. & Nielsen, H. S. (2001), `Child labor in africa : A comparative study',
Annals American Academy of Political and Social Science 575, 194224.
Chakraborty, S. & Das, M. (2005), `Mortality, fertility, and child labor', Economics Letters
86 No. 2, 27378.
Chambliss, W., ed. (1985), Crime & Delinquency, The Social Science Encyclopedia.
Childs, M. J. (1990), `Boy labour in late victorian and edwardian england and the remaking
of the working class', Journal of Social History 23, 783802.
Cochran, W. (1977), Sampling Techniques, 3 edn, Wiley, New York.
Cochrane, S., V. K. & Alderman, H. (1990), Hoousehold Consequences in High Fertility in
Pakistan, World Bank Discussion Paper No. 111, New York.
Crawford, S. (2000), The worst forms of child labour : a guide to understanding and using the
new convention, Social Development Dept. Department for International Development,
London.
Currie, S. (1997), We have marched together : the working children's crusade, Lerner Publications Co., Minneapolis, Minn.
Dasgupta, P. S. (1995), `Population, poverty and the local environment', Scientic American
272, 4045.
DAWN (Aug. 5, 2004a), `Call to enforce child labour laws'.
DAWN (Dec. 5, 2004b), `Ilo identies six new areas of intervention: Child labour'.
Deb, P. & Rosati, F. (2004), Determinants of Child Labour & School Attendence; The Role
of Household Unobservable, Joint Research Project by World Bank & ILO, available at
http://urban.hunter.cuny.edu/RePEc/htr/papers/household-eects-3.pdf.
DeGra, D. & Bilsborrow, A. H. (1993), The Implication ih High Fertility for Children's
time use in Philippines, Columbia University Press, New York.
Delap, E. (2001), `Economic and cultural forces in the child labour debate: evidence from
urban bangladesh', Journal Of Development Studies 37(4), [1]22.
Dessy, S. E. & Pallage, S. (2005), `A theory of the worst form of child labor', The Economic
Journal 115(1), 6887.
Deville, J. & Tille, Y. (1998), `Unequal probability sampling without replacement through
a splitting method', Biometrika 85(1), 89101.
Dickens, C. (1837), Oliver Twist, in Bentley's Miscellany.
Dickens, C. (1854), Hard Times, Electronic Text Center, University of Virginia Library,
http://etext.virginia.edu/toc/modeng/public/DicHard.html.
Duncan, A. (1955), `Multiple range & multiple f tests', Biometrics

171

11, 142.

Durbin, J. (1967), `Design of multi-stage surveys for the estimation of sampling errors',
Applied Statistics 16, 152164.
Durrant, V. L. (1998), `Community inuences in schooling and work activity of youth in
pakistan', Pakistan Development Review 37(4), 91537.
Duryea, S. & Arends-Kuenning, M. (2003), `School attendance, child labor and local labor
market uctuations in urban brazil', World Development 31(7), 116578.
Ebel, R. D. & Yilmaz, S. (2002), On the measurement and impact of scal decentralization,
World Bank Institute Economic Policy and Poverty Reduction Division, Washington,
D.C.
Edmonds, E. V. & Pavcnik, N. (2005), `Child labor in the global economy', Journal Of
Economic Perspectives 19(1), 199220.
Encarta (2004), Literacy, Encarta, Microsoft Encarta 2006 [DVD], Redmond, WA.
Encarta (2006a), Child labor, Technical report, Microsoft Corporation, 2005.
Encarta, ed. (2006b), Punjab, Microsoft Encarta 2006 [DVD], Redmond, WA.
Ensign, F. C. (1969), Compulsory school attendance and child labor, Arno Press, New York,.
Fallon, P. & Tzannatos, Z. (1998), Child labor : issues and directions for the World Bank,
World Bank, Washington, DC.
Fan, C. S. (2004), `Relative wage, child labor, and human capital', Oxford Economic Papers
56(4), 687700.
FBS (1996), Summary Results of Child Labour Survey in Pakistan, Government of Pakistan,
Islamabad.
FBS (2000), Labour Force Survey 1999-2000, Statistics Division, Government of Pakistan,
Islamabad.
FBS (2001), Labor Force Survey (LFS) 2000-01, Government of Pakistan.
Fielden, J. (1836), The curse of the factory system, or, A short account of the origin of factory
cruelties, of the attempts to protect the children by law, of their present suerings,
our duty towards them, injustice of Mr. Thompson's bill, the folly of the political
economists, a warning against sending the children of the south into the factories of the
north, Printed and published by W. Milner, Halifax.
Forastieri, V. (2002), Children at work : health and safety risks, ILO child labour collection,
2nd edn, ILO, Geneva.
Fuller, B., J. D. S. & Keiley, M. (1995), `Why do daughters leave school in southern africa?
family economy and mothers' commitments', Social Forces 74, 65780.
Gabler, S. (1981), `A comparison of sampford's sampling procedure versus unequal probability sampling with replacement', Biometrika 68, 725727.

172

Gabler, S. (1984), `On unequal probability sampling; sucient conditions for the superiority
of sampling without replacement', Biometrika 71(1), 171175.
Gaines, S. (1996), `Tackling child labour', Business Ethics; A European Review

10, 1518.

Gallop, A. (2003), Children of the dark : life and death underground in Victoria's England,
Sutton, Stroud.
Gambino,
J.
(2003),
R
Function
for
http://rss.acs.unt.edu/Rdoc/library/pps/html/00Index.html.

PPS

Sampling,

Gaskell, P. (1833), The manufacturing population of England : its moral, social, and physical
conditions, and the changes which have arisen from the use of steam machinery : with
an examination of infant labour, Baldwin and Cradock, London.
GCUniversity (2008), Instructions for Compilation of Thesis/Research Dissertation, GC University, Lahore, http://www.gcu.edu.pk/Forms/Thesis.pdf.
GEFONT (2001), Garbage cleaning community & child labour survey in nepal, Technical
report, GEFONT.
Glewwe, P., Agrawal, N. & Dollar, D. (2004), Economic growth, poverty, and household
welfare in Vietnam, World Bank regional and sectoral studies, World Bank, Washington,
D.C.
Goldberg, V. & Hine, L. W. (1999), Children at Work, Prestel, New York.
Goldin, C. & Katz, L. (2003), `Mass secondary schooling and the state', National Bureau Of
Economic Research. Working Paper Series No. 10075, 146.
Goodman, L. & Kruskal, W. (1954), `Measures of associations for cross classications, i',
Journal of American Statistical Association 49(2), 732764.
Goodman, L. & Kruskal, W. (1959), `Measures of associations for cross classications, ii',
Journal of American Statistical Association 54(1), 123163.
Goodman, L. & Kruskal, W. (1963), `Measures of associations for cross classications, iii',
Journal of American Statistical Association 58(1), 310364.
Goodman, L. & Kruskal, W. (1972), `Measures of associations for cross classications, iv',
Journal of American Statistical Association 67(1), 415421.
GoP (2006), `Economic survey of pakistan 2005-06'.
Gra, H. (1981), Literacy in History; An Interdisciplinary Research Bibliography, New York.
Gra, H. (1989), Literacy, in A. Kuper & J. Kuper, eds, `Social Science Encyclopedia',
Services Book Club, Lahore, pp. 469471.
Greene, L. (1992), Child Labor; Then & Now, Franklin Watts, New York.
Gregson, N. & Simonsen, K. (1999), `The meaning of work', European Urban and Regional
Studies 6(3), 197214.
173

Grootaert, C. (1998), Child labor in Cote d'Ivoire : incidence and determinants, World Bank
Social Development Department, Washington, DC.
Grootaert, C. & Kanbur, R. (1995), `Child labour: an economic perspective', International
Labour Review / International Labour Oce 134(2), 187203.
Gross,
J.
(2003),
The
NORTEST
project.org/doc/packages/nortest.pdf.

Package,

http://cran.r-

Gujarati, D. (2004), Basic Econometrics, 4th edn, Tata McGraw Hill, New Delhi.
Gunewardena, D. (2004), Poverty measurement : meanings, methods and requirements,
Centre for Poverty Analysis, Colombo.
Gupta, S. (2002), Is the PRGF living up to expectations? : an assessment of program design,
International Monetary Fund, Washington, DC.
Gupta, V., Nigam, A. & Kumar, P. (1982), `On a family of sampling schemes with inclusion
probability proportional to size', Biometrika 69(1), 191196.
Hair, J. J., Anderson, R., Tatham, R. & Black, W. (1998), Multivariate Data Analysis, 5th
edn, Pearson Education, Singapore.
Hansen, M. H. (1953), Sample survey methods and theory, Wiley publications in statistics,
Wiley, New York.
Hansen, M. & Hurwitz, W. (1943), `On the theory of sampling from nite populations',
Annals of Mathematical Statistics 14, 333362.
Hanushek, E. (1992), `The trade-o between child quantity and quality', Journal of Political
Economy 100(1), 647660.
Harpham, T. (2002), Measuring child poverty and health : a new international study, Young
Lives, London.
Hazarika, G. & Bedi, A. S. (2003), `Schooling costs and child work in rural pakistan', Journal
Of Development Studies 39(5), 2964.
Hindman, H. D. (2002), Child labor : an American history, Issues in work and human
resources, M.E. Sharpe, Armonk, N.Y.
Hirsch, E. (1905), `Child labour from the employer's point of view', Annala of the American
Academy of Political & Social Sciences 25, 137143.
Hogg, R. & Craig, A. (1994), Introduction to Mathematical Statistics, 5th edn, Prentice
Hall, New York.
Hollander, M. & Wolfe, D. (1973), Nonparametric Statistical Methods, Wiley, New York.
Hopkins, E. (1993), Childhood transformed: Working-class children in 19th century England,
St. Martin's Press, New York.
Horvitz, D. & Thompson, D. (1952), `A generalization of sampling without replacement from
a nite universe', Journal of American Statistical Association 47, 663685.
174

Hussain, A. (2003), Pakistan national human development report 2003; poverty, growth &
governance, Technical report, UNDP, Pakistan.
ILO (1971), Problems of employment promotion in Pakistan, Employment research papers,
International Labour Oce, Geneva.
ILO (1973), Minimum Age Convention, 1973, Employment research papers, International
Labour Oce, Geneva.
ILO (1988), Combating Child Labour, Employment research papers, International Labour
Oce, Geneva.
ILO (1996), Child Labour; Targeting the Intolerable, International Labour Organization,
Geneva.
ILO (1997), Economically active population 1950-2010, Technical report, ILO.
ILO (1999), ILO Convention No. 182: Worst Forms of Child Labour Convention, 1999, Employment research papers, International Labour Oce, Sub Regional Oce Carribean.
ILO (2002), A future without child labour : global report under the follow-up to the ILO
Declaration on Fundamental Principles and Rights at Work. International Labour Conference (90th : 2002 : Geneva, Switzerland) International Labour Conference, 90th
Session, 2002, report I (B). ill. ; 24 cm. At head of title: Report of the Director-General.
ILO (2003), General explanation on child labor force survey, Technical report, State Institute
of Statistics, ILO, & IPEC.
ILO (2004a), Child Labour; A Textbook for University Students, International Programme
on Elimination of Child Labour, International Labour Organization, Geneva.
ILO (2004b), Ipec action against child labour, Technical report, International Labour Oce.
InfoPak (2006), Land & People of Pakistan, Ministry of Information, Government of Pakistan.
Kanbargi, R. e. (1991), Child Labor in the Indian Subcontinent:
Implications, Sage Publications, London.

Dimensions and

Kandel, W. & Kao, G. (2000), `Shifting orientations; how us migration aects children's
aspiration in mexican migrant communities', Social Science Quartely 81(1), 1632.
Kanji, G. (1999), 100 Statistical Tests, Sage Publication, London.
Karim, F. (1995), Contemporary Forms of Slavery in Pakistan, Human Rights Watch, Asia,
Lahore.
Kaufman, L. & Rousseeuw, P. (1990), Finding Groups in Data: An Introduction to Cluster
Analysis, Wiley, New York.
Kendall, M. (1938), `A new measure of rank correlation', Biometrika

30, 8189.

Kessler, D. (1991), `Birth order, family size, and achievement; family structure and wage
determination', Journal of Labour Economics 9, 413426.
175

Khan, M. H. (2006), Agriculture in Pakistan; Changes & Progress 1947-2005, Vanguard
Books, Lahore.
Khan, S. (1973), The Constitution of the Islamic Republic of Pakistan with Commentary,
Khyber Law Publishers, Peshawer.
Khan, S. R. (2000), 50 Years of Pakistan's Economy, Traditional Topics & Contemporary
Concerns, Oxford, Karachi.
Khanam, R. (2003), `Child labour & school attendance; evidence from bangladesh'.
King, F. & Marcus, R. (2000), Big Business, Small Hands, Responsible approaches to Child
Labour, Save the Children, London.
Kish, L. (1995), Survey Sampling, Wiley, New York.
Krueger, D. & Donohue, J. T. (2004), `On the distributional consequences of child labor legislation', National Bureau Of Economic Research. Working Paper Series No. 10347, 1
33.
Kuo, R.J., L. H. & Hu, C. (2002), `Cluster analysis in industrial market segmentation through
articial neural network', Computers & Industrial Engineering 42, 391399.
Lanka, S. (1999), Child activity survey : Sri Lanka 1999, Department of Census and Statistics
Ministry of Finance and Planning, Colombo. ill. : 29 cm. "A project sponsored by
International Programme on the Elimination of Child Labour (IPEC) functioning under
International Labour Organisation (ILO).
Leech, N., Barrett, K. & Morgan, G. (2005), SPSS for Intermediate Statistics; Use &
Interpretations, Lawrence Erlbaum Associates Publishers, London.
Lehmann, E. (1975), Nonparametrics; Statistical Methods Based on Ranks, 2nd edn, HoldenDay, Berlin.
Lehmann, E. (1998), Testing Statistical Hypotheses, Springer Texts in Statistics, 2nd edn,
Springer, Berlin.
Lerman, R. I. (1996), `The impact of the changing us family structure on child poverty &
income inequality', Economica 63(250), S119S139.
Lesson, H. (2000), `Towards an understanding of the corporate approaches to human rights'.
Levene, H. (1960), Contributions to Probability and Statistics: Essays in Honor of Harold
Hotelling, Stanford University Press, Stanford, CA.
Lieten, G. (2002), Child labor in india; disentangling essence & solutions, Technical report,
UNDP.
Lloyd, C. B. (1992), Fertility, family size and structural consequences for families and children, in `Population Council Seminar, June 9-10', Population Council, New York.
Lohr, S. (1999), Sampling; Design & Analysis, Duxbury, New York.

176

Madow, W. & Madow, L. (1944), `On the theory of systematic sampling', Annals of
Mathematical Statistics 15, 124.
Maei, S., Raabe, N. & Ursprung, H. W. (2004), `Political repression and child labor: theory
and empirical evidence', Center For Economic Studies And The Ifo Institute. Cesifo
Working Paper Series No. 1288, 138.
Marcovitz, H. & Snyder, G. (2004), Gallup Youth Survey, Gallup Press.
McCall-Sarbaugh, M. & Zald, M. N. (1989), Child labor laws: A historical case of public
policy implementation, University of Michigan, Ann Arbor, Michigan.
McCullagh, P. & Nelder, J. (1983), Generalized Linear Models, Chapman Hall, London.
McIntosh, R. G. (2000), Boys in the pits : child labour in coal mines, McGill-Queen's
University Press, Montreal. Robert McIntosh. ill. ; 24 cm.
McIntyre, R. & Blasheld, R. K. (1980), `A nearest-centroid technique for evaluating the
minimum variance clustering procedure.', Multivariate Behavioral Research 15(1), 225
238.
Mishra, L. (2000), Child labour in India, Oxford University Press, New Delhi ; New York.
Mlozi, M. (1995), `Child labor in urban agriculture; the case of dar es salam, tanzania',
Children's Environment Quarterly 12(2), 197208.
Mohammad, S. M. (2004), `Rao-blackwell versions of the horvitz-thompson and hansenhurwitz in adaptive cluster sampling', Environmental and Ecological Statistics
6(2), 183195.
Montgomery, D. (2001), Design & Analysis of Experiments, 5th edn, Wiley, New York.
Murthy, M. (1957), `Ordered & unordered estimators in sampling without replacement',
Sankhya 18, 379390.
Netherland (1995), `Socio economic panel survey 1984-1995'.
Newman, S. (2000), Child Slavery in Modern Times, Franklin Watts, New York.
Newport, F., Lydia, S. & Moore, D. (1997), Where America Stands, John Wiley & Sons,
New York.
Orazem, P. F. & Gunnarsson, V. (2003), Child Labour, School Attendance and Performance;
a Review., ILO, Geneva.
Orsini, F. (2006), Love in South Asia; A Cultural History, Oriental Publications, University
of Cambridge, Cambridge.
Parsons, D. O. & Goldin, C. (1989), `Parental altruism and self interest; child labour among
late 19th century american families', Economic Inquiry No. 27(4), 653659.
Patrinos, H. A. & Psacharopoulos, G. (2004), `Family size, schooling and child labor in peru
- an empirical analysis', Journal of Population Economics 10(4), 14321475.
177

Patrinos, H. A. & Psacharopoulos, G. (2005), `Educational performance & child labor in
paraguay', International Journal of Educational Development 15(1), 4760.
PCO (2000a), Districts Census Report of Kasur 1998, Pakistan Census Organization, Statistics Division, Government of Pakistan, Islamabad.
PCO (2000b), Districts Census Report of Lahore 1998, Pakistan Census Organization, Statistics Division, Government of Pakistan, Islamabad.
PCO (2000c), Districts Census Report of Okara 1998, Pakistan Census Organization, Statistics Division, Government of Pakistan, Islamabad.
PCO (2000d), Districts Census Report of Sheikhupura 1998, Pakistan Census Organization,
Statistics Division, Government of Pakistan, Islamabad.
PCO (2000e), Main ndings of 1998 population & housing census, Technical report, Population Census Organization, Pakistan.
Petherick, F. R. (1954), The movement for the abolition of child labor in the mines of
England. Boston University Graduate School dissertation submitted in partial fulllment of the requirements for the degree of Doctor of Philosophy, 1954.
Pinker, R. (1999), Do Poverty Denition Matter? The Current State of Poverty Research,
Zed Book, Mnchen New York.
Project, H. R. W. C. R. (1996), The small hands of slavery : bonded child labor in India,
Human Rights Watch, New York.
Psacharopoulos, G. & Arriagada, A. (1989), `Determinants of early human age capital formation; evidence from brazil', Economic Development & Cultural Change 37(4), 683708.
Rahman, T. (2003), Language, Education, and Culture, Oxford University Press, New York.
Raj, D. (1966), `Some remarks on a simple procedure of sampling with replacement', Journal
of American Statistical Association 61, 391396.
Rao, J. (1965), `On two simple schemes of unequal probability sampling without replacement', Journal of Royal Statistical Society, Ser. A. 3, 173180.
Rao, J. & Bayless, D. (1969), `An empirical study of the stabilities of estimators & variance estimators in unequal probability sampling of two units per stratum', Journal of
American Statistical Association 64, 540559.
Rao, J., Hartley, H. & Cochran, W. (1962), `A simple procedure of unequal probability
sampling without replacement', Journal of Royal Statistical Society, (B) 24, 482491.
Ravallion, M. & Wodon, Q. (1999), Does child labor displace schooling? : evidence on
behavioral responses to an entollment subsidy, Policy research working paper ; 2116,
World Bank, Washington, D.C. Martin Ravallion and Quentin Wodon.
Ray, R. (1998), Analysis of child labour in peru & pakistan; a comparitive study, Technical
report, Department of Economics, University of Tasmania.
178

Ray, R. (2000), `Child labor, child schooling, and their interaction with adult labor: empirical
evidence for peru and pakistan', World Bank Economic Review 14(2), 34767.
Ray, R. (2002), `The determinants of child labour and child schooling in ghana', Journal Of
African Economies 11(4), 56190.
Ray, R. & Lancaster, G. (2003), Does child labour aect school attendence & school performance? multi country evidence on simpoc data, Technical report, ILO.
Rencher, A. (2001), Methods of Multivariate Analysis, Wiley Series in Probability & Statistics, Wiley, New York.
Richmond, J. (1995), `The hull house era; vintage years for children', American Journal of
Orthopsychiatry 65(1), 1020.
Rosenzweig, M. R. & Evenson, R. (1977), `Fertility, schooling, and the economic contribution
of children in rural india: An economic analysis', Econometrica 45(5).
Ross, S. (2002), A First Course in Probability, 6th edn, Prentice Hall.
Sampford, M. (1967), `On sampling without replacement with unequal probabilities of selection', Biometrika 54, 499513.
Schultz, T. (2001), School subsidies for the poor: Evaluating the mexican progressa poverty
programme, Technical Report 834, Economic Growth Center, Yale University.
Seabrook, J. (2001), Children of other worlds : exploitation in the clobal market, Pluto
Press, London. Jeremy Seabrook.
Sekellariou, C. & Lall, A. (2000), `Child labour in the philipppines: determinants and eects',
Asian Economic Journal 14(3), 23353.
Shea, P. D. & Morin, L. (2003), The carpet boy's gift, Tilbury House, Gardiner, Me. Pegi
Dietz Shea ; illustrated by Leane Morin. col. ill. ; 27 cm.
Sheerniwas, S. (1993), Family Size, Structure, and Children's Education; Ethnic Dierentials
over time in Peninsular Malaysia, Proceedings of Population Council Seminar, 9-10 June
1992, New York.
Siddiqi, F. & Patrinos, H. (1995), Child labor: Issues, causes and interventions, Technical
Report 53, World Bank.
SIMPOC (2004), Child Labour Survey Data Processing and Storage of Electronic Files;
A practical guide, Statistical information and monitoring programme on child labour
(SIMPOC) Publications, SIMPOC.
SPARC (2005), The State of Pakistan's Children 2004, SPARC, Islamabad.
Stephens, M. (1986), Goodness of Fit Techniques, Marcel Dekker, New York.
Stewart, H. A. M. (2004), Child abuse reporting laws, Social work monographs ; no. 202,
School of Social Work and Psychosocial Studies University of East Anglia, Norwich.
Heather A.M. Stewart. 30 cm.
179

Storrs, L. R. Y. (2000), Civilizing capitalism : the National Consumers' League, women's
activism, and labor standards in the New Deal era, Gender & American culture., University of North Carolina Press, Chapel Hill. Landon R.Y. Storrs. ill. ; 25 cm.
Struyf, A., M. H. & Rousseeuw, P. (1997), `Integrating robust clustering techniques in s-plus',
Computational Statistics and Data Analysis 26(1), 1737.
Thode Jr., H. (2002), Testing Normality, Marcel Dekker, New York.
Toor, S. (2001), `Child labor in pakistan: coming of age in the new world order', Annals Of
The American Academy Of Political And Social Science 575, Special Issue, 196224.
Townsend, P. & Gordon, D. (2002), World poverty : new policies to defeat an old enemy,
Policy Press, Bristol.
Trosset, M. (2001), `Introduction to statistical inference & data analysis'.
Tucker, L., Whitman, L. & McClintock, M. (2000), Fingers to the bone : United States
failure to protect child farmworkers, Human Rights Watch, New York ; London. Child
farmworkers 23 cm. Written by Lee Tucker; edited by Lois Whitman and Michael McClintock.
UNICEF (1997), Four myths about child labor, Technical report.
UNICEF (2005), State of world children 2005, Technical report.
Venables, W. & Ripley, B. (1999), Modern Applied Statistics with S Plus, Springer, New
York.
Venkateswarlu, T. (1999), `Child labour in developing countries', Scandinavian Journal Of
Development Alternatives 18(4), 95111.
Wahba, J. (2001), `Child labor and poverty transmission: no room for dreams', Economic
Research Forum For The Arab Countries, Iran, And Turkey. Working Paper No.
0108, 124.
Ward, J. H. (1963), `Hierachical grouping to optimize an objective function', Journal of
American Statistical Association 58, 236244.
Weiner, E. (2010), Shadow Market: How Sovereign Wealth Funds and Rogue Nations
Threaten America's Financial Future, Simon & Schuster, New York.
Weiner, M. & Noman, O. (1995), The child and the state in India and Pakistan : child labor
and education policies in comparative perspective, Oxford University Press, Karachi.
Myron Weiner, Omar Noman ill. ; 22 cm New edition of "The child and the state in
India", 1991, expanded to include two chapters on Pakistan by Omar Noman - preface
to the Pakistan edition.
White, B. (1996), `Globalization and the child labour problem', Journal Of International
Development 8, 82939.
White, L. & Brinkerho, D. B. (1981), `Children's work in the family; its signicance and
meaning', Journal of Marriage and the Family 43(4), 789798.
180

Whittaker, W. (1990), Graphical Models in Applied Multivariate Statistics, Wiley, Chichester.
Whittaker, W. G. (2004), Child labor in America : history, policy, and legislative issues,
Novinka Books, New York. William G. Whittaker. 21 cm.
WHO (2005), `The world health report 2005 - make every mother and child count'.
Woodward, S. (1906), `A business man's view of child labour', Annala of the American
Academy of Political & Social Sciences 27, 103105.
Yates, F. (1960), Sampling Methods for Censuses & Surveys, 4 edn, Wiley, New York.
Zaidi, S. (2005), Issues in Pakistan's Economy, Oxford, Karachi.
Zambia (1999), Child labour survey, 1999, Technical report, Central Statistical Oce , Zambia.

181

Appendix A
UN Convention on the Rights of the
Child, 1989
The implementation process of the UN Convention on the rights of the Child 1989, CRC1 , has
brought international, regional and national focus onto children's issues and has created broad
coalitions of groups that related child rights and welfare aims.
In analyzing the situation of child domestic workers, the CRC provides a set of useful norms to
determine how far their childhood is actually or potentially being abused. The rights set out in the
Convention which child domestic workers often do not, or may not, enjoy are as follows (as given
by Black (2002)),
1. Non-discrimination, on grounds of ethnic or social origin, birth or other status (Article 2)
2. To be cared for by his or her parents (Article 7)
3. To preserve identity, nationality, name and family relations (Article 8)
4. To maintain regular contact with parents if separated from them (Article 9)
5. Freedom of expression (Article 13)
6. Freedom of association (Article 15)
7. To be brought up by parents or guardians whose basic concern is his or her best interests
(Article 18)
8. Protection from physical or mental ill-treatment, neglect or exploitation (Article 19)
9. Conditions of living necessary for his or her development (Article 27)
10. Education (Article 28)
11. Rest, leisure, play and recreation (Article 31)
12. Protection from economic exploitation and from performing any work that interferes with his
or her education or is harmful to his or her mental, spiritual or social development (Article
32)
13. Protection from all sexual exploitation and sexual abuse (Article 34)
1

Convention on Child Rights
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14. Protection from abduction, sale or tracking (Article 35)
15. Protection from cruel or degrading treatment, and arbitrary deprivation of liberty (Article
37)
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Appendix B
Pakistan National Bibliography on Child
Labor
1. A Study of the Working Children in Awami Colony, Lahore, by Naseer A. Chaudhry, Pakistan
Family Welfare Council, Lahore, Pakistan, 1992, Pages 56
2. A Study of Working Children in the Fisheries of Coastal Areas Makran Division, Baluchistan,
by Agha M. Nasir, UNICEF, 1993
3. A Survey of Child Labour in Light Engineering Industry Gujranwala, Labour and Manpower
Department, Government of Punjab, Lahore, Pakistan, May 1999, Pages 25
4. A Survey of Child Labour in Steel furnaces and Spare Parts Manufacturing Industry. Baghbanpura, Lahore: A Survey Report, Labour and Manpower Department, Govt. of Punjab,
Lahore, Pakistan, 1998, Pages
5. Blooming Colors, Wilting Children. Children working in the Carpet Industry of Thar, Thardeep Rural Development Programme (TRDP), 1999, Pages 18
6. Child Labour in Pakistan, Sialkot-Kasur, Human Right Commission of Pakistan, 1995, Pages
23
7. Child Labour in Mardan and in NWFP: Mines, Human Right Commission of Pakistan, 1994,
Pages 11
8. Child Labour in Tanneries of Kasur;A Survey Report, Labour and Manpower Department.
Government of Punjab, Lahore, Pakistan, 1998, Pages 85
9. Child Labour in the Auto Repair Workshops in District Sialkot Journal: A Survey Report,
Labour and Manpower Department. Government of Punjab, Lahore, Pakistan, 1998, Pages
83
10. Child Labour; A Portfolio of Policies and Activities (1998-2000) Punjab, Labour and Manpower Department. Government of Punjab, Lahore, Pakistan, 1999, Pages 48
11. Child Labour in the Surgical Instruments Manufacturing Industry Authors: Saeed A. Awan,
Labour and Manpower Department. Government of Punjab, Lahore, Pakistan, 1996, Pages
81
12. Child Labour in the Surgical Instruments Manufacturing Industry Journal: Report of a Research Survey, Labour and Manpower Department. Government of Punjab, Lahore, Pakistan,
1996, Pages 23
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13. Child Labour in Pakistan; The Nexus between Structural Adjustment and Dysfunctionality of
the Education System, by Baela Jamil Journal: Child Labour Conference, Melbourne, 1995,
Pages 25
14. Child Labour in Carpet Weaving Industry in Punjab, by Saeed A. Awan and Abid Ali Khan,
Center for the Improvement of Working Conditions and Environment, Lahore, Pakistan, 1992
, Pages 57
15. Children and Women in Pakistan; A Situation Analysis 1998, UNICEF Pakistan, 1998, Pages
87
16. Children in Especially Dierent Circumstances, Baluchistan, Social Welfare Department,
Government of Pakistan & UNICEF/ Quetta, 1993, Pages 10
17. Costs and Benets Analysis of Elimination of Child Labour in Pakistan Authors: A. R.
Kemal, Zafar Mueen Nasir, Abdul Qayum Journal: A report submitted to ILO, Pakistan
Institute of Development Economics (PIDE), Islamabad, Pakistan, 2002, Pages 88
18. Impact Assessment of Micro Credit Intervention for Poverty Alleviation of Ex-stitcher Families
Journal: A Case Study of National Rural Support Program-Sialkot, National Rural Support
Program, 2001, Pages 34
19. Kids of Textile Paradise; Power Looms Working Children and their Families, A Survey of
Faisalabad District, Directorate of Labour Welfare Faisalabad Region, Faisalabad, Pakistan,
1998, Pages 80
20. Need Assessment study for Skill Development; Development of Working Children and their
Households in Liyari and Orangi Areas of Karachi, by Mir Zulqar Ali, Pakistan Institute of
Labour Education and Researchs, June 1999, Pages 37
21. Pakistan National Report of Follow-up to the World Summit for Children, National Commission for Child Welfare and Development. Islamabad, Government of Pakistan, 2001, Pages
35
22. Preventing Child Labour in Sialkot; Opportunities and Challenges Journal: Annual Report;
Sialkot Education Programme, Sudhaar, Lahore, Pakistan, 1998, Pages 30
23. State of Children in Punjab Journal: End Decade Review 1990-2000, Department of Social
Welfare, Women Development and Bait-ul-Mal, Punjab, Lahore, Pakistan, 2000, Pages 78
24. Street Apprentices; Child Labour in Auto Workshops in Lahore, by Yousaf Kamal, Labour
and Manpower Department, Govt. of Punjab, Lahore, Pakistan, 1999, Pages 97
25. Study on Hazardous Occupations for Children Under 14 Years in Sialkot District Study:
Final Report, National Management Consultants (Pvt.) Ltd, Lahore, Pakistan, 2000 Sudhaar
Quarterly Report, Sudhaar, Sept 2001, Pages 98
26. The Children of Sialkot Are Capitalizing on Opportunities. Sialkot Education Program,
February 1998 - March 2000, Pages 41
27. The Girl Child in Pakistan; Priority Concerns, by Dr. Sabeeha Hafeez Date of Publication:
1993 , Pages 47
28. The Girl Child Shield Project Pakistan Assessment Report, by Dr. Elizabeth Carol, June
2001, Pages 25
The list is updated for 2005 and is available also at a website maintained by PIDE, Islamabad
http://www.pide.org.pk/pdf/ChildLabourBib.pdf#search=%22child%20labour%20surveys%22
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Appendix C
NGO & CBO in Pakistan Working for
Child Labor
1. Aangan (Rozan)
2. Aasthan Latif Welfare Society
3. ACTIVE
4. Adeeba Women and Children Resource Centre
5. Al-Noor Foundation
6. Alif Laila Book Bus Society
7. Association of Network for Community Empowerment
8. Baidarie
9. Blue Veins (Women Welfare and Relief Services)
10. Bunyad Literacy Community Council
11. Children Cooperation Council
12. Children Education and Welfare Organisation
13. Coalition Against Child Labour
14. Foundation for Advancement of Community Education
15. Friends of Humanity
16. Godh Lahore
17. Handicap & Orphan Children's Charity Society
18. Hope Worldwide - Pakistan
19. Human Friends Organisation
20. Human Rights Commission Pakistan
21. Human Rights Education Programme
22. Idara Aaghosh Lahore
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23. Initiative for Raising Awareness Development and Assimilation of the Handicapped
24. International Labour Organisation - Pakistan
25. Khalil Welfare Council
26. Khpal Kor
27. Lawyers For Human Rights And Legal Aid
28. Muhammadan Women Welfare Society
29. NGOs Coalition on Child Rights
30. PAK Environment Education Society
31. Pakistan Council for Social Welfare and Human Rights
32. Pakistan Council on Family Relations
33. Pakistan International Peace & Human Rights Organization
34. Pakistan Labour Federation
35. Pakistan Paediatric Association
36. Reformers
37. Roshni Homes Trust
38. Sahil
39. Save Future of the Child Organisation
40. Sindh Education Foundation
41. Sindh Journalists Network for Children
42. Society for the Empowerment of People
43. Society for the Protection for the Rights of the Child
44. Society for the Protection of the Rights of the Child-Pakistan
45. SOS Children's Villages - Pakistan
46. St Paul Society
47. Taj Workers Education Institute Society
48. Umang Welfare Society
49. United Christian Welfare Society
50. Youth Development Foundation - Pakistan
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Appendix D
A Small List of NGO & CBO Working
for Child Labor Wordwide
1. Abyudaya Yuvajana Sangam
2. Accion por los Ninos
3. African Child Policy Forum
4. African Commission on Human and People's Rights
5. Anita Home
6. Association Ds - Jeunes pour le Dveloppement
7. Association for Promoting Social Action
8. Autre Vie
9. Bangladesh Coalition for Child Rights
10. Bangladesh Mohila Unnayan Sanghstha
11. Bangladesh Shishu Adhikar Forum
12. Barnombudsmannen i Uppsala
13. Bharat Integrated Social Welfare Agency
14. Cameroon Association for the Protection and Education of the Child
15. Centre for Women's Studies - University of Nijmegen
16. Centro Internazionale Studi Famiglia
17. Centros Comunitarios de Aprendizaje
18. Child Legal Aid Centre
19. Child Protection Alliance
20. Child Rights Information and Documentation Centre
21. Child Rights Information Network
22. Childline India Foundation
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23. Children Concern Organisation
24. Children Cooperation Council
25. Children's Rights Alliance for England
26. ChildRight
27. Christian Children's Fund - Geneva Oce
28. Consortium for Street Children
29. Defence for Children International
30. Defence for Children International - Costa Rica
31. Defence for Children International - Sierra Leone
32. Division of Childhood and Adolescence, Department of Health, Canada
33. Enfants et Dveloppement
34. Espoir pour les Enfants
35. Forum for Rehabilitation and Integrated Development Approach by the Youth
36. Fundacion Paniamor
37. Human Rights - First the Child
38. Human Rights Development Project - Satkhira
39. Idara Aaghosh Lahore
40. Integrated Regional Information Networks - IRIN
41. International Center for Child and Youth Studies
42. International Rescue Committee
43. Kaning East Youth Development Society
44. Korean Foster Care Association
45. Loyola Organisation for Rural Development Society
46. Ludwig Boltzmann Institute of Human Rights
47. Mahila Rural Development Youth Society
48. Maison des Droits de l'Enfant
49. Mothers' Rural Care for Aids Orphans
50. National Centre For Playwork Education - North East
51. New Life Foundation of Bangladesh
52. NGO/UNICEF Regional Network for Children in Central and Eastern Europe, Commonwealth of Independent States and Baltic States
53. Northern Ireland Commissioner for Children and Young People
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54. Nous les Enfants
55. Oce of the Commissioner for Chidren
56. Ombudsman for Children - Norway
57. People's Action in Development
58. Plan International - Cameroon
59. Plan International - India
60. Regional Working Group on Child Labor
61. Sabah Association For Child Care And Development
62. SARTHI
63. Save the Children - Albania Programme
64. Save the Children New Zealand
65. Save the Children Norway - Cambodia Oce
66. Save the Children Norway - Nepal
67. Save the Children Sweden
68. Save the Children Sweden - Guatemala Oce
69. Save the Children Sweden - Nicaragua Oce
70. Save the Children UK
71. Save the Children UK - Oce for South and Central Asia Region
72. Save the Children UK - Sierra Leone Oce
73. Secretariat for the National Plan of Action for Palestinian Children
74. Society for the Empowerment of People
75. Society for the Protection for the Rights of the Child
76. Spanish Committee for UNICEF
77. Tanzania Movement for and with Children
78. Terre des Hommes - Germany
79. UNICEF
80. UNICEF - Belgique
81. UNICEF - Bhutan
82. UNICEF - Botswana
83. UNICEF - Cuba country oce
84. UNICEF - East and Southern Africa Regional Oce - Regional Emergency Support Unit
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85. UNICEF - Gambia
86. UNICEF - Georgia
87. UNICEF - Malaysia
88. UNICEF Pacic
89. UNICEF Podgorica
90. UNICEF Togo
91. World Vision - Japan
92. World Vision Foundation of Thailand
93. World Vision International - International Liaison Oce
94. Zimbabwe Council for the Welfare of Children
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Appendix E
Data Collection
E.1 Data Enumerators
Here is a list of 110 data enumerators helped in dierent parts of Punjab. All of them are the
students of
1. School of Business & Economics, University of Management & Technology, Lahore
2. Department of Statistics, University of Punjab, Lahore
3. Department of Administrative Sciences, University of Punjab, Lahore
4. PCBA, University of Central Punjab, Lahore
5. Department of Statistics, Islamia University, Bahawalpur
6. Department of Statistics, Baha ud Din Zakriya University, Multan
All these students are well versed in Statistics and are properly trained for the scope of this study.
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Table E.1: Data Enumerators
ASMA QURESHI
ALI RAZA
TAZEEN FATIMA
SHAHZAD HUSSAIN SHAH
ALI MARDAN
MUHAMMAD IRFAN AKRAM
SYED KHURRAM ALI ZADI
MUHAMMAD NADEEM AKHTAR
IMRAN IFTIKHAR
ARMAN ASIF
MUHAMMAD ZOHAIB QASIM
MARYEA MAHMOOD
URAIZA ALI QAIYUMI
SEHRISH SHAUKAT
OSAMA BIN RIZAN
MASOOMA KHAN
IQRA SALEEM
SARA LIAQAT
ABEER SALEEM
TAHIR SALIM
ASMA YASIN
HALIMA HASHMI
SIDRAH HASSAN MUGHAL
SUMAIRA ASGHAR
SAIMA ZAFAR
MUHAMMAD KASHIF NAZIR
FAIZAN AHMAD KHAN
WAQAS AZIM
MUHAMMAD AWAIS SOHAIL
FAHAD ALI
MUHAMMAD ASHFAQ
SYED MUHAMMAD AHMAD SHAH
HANNAN NAYYAR
NAUMAN ALI
SIDRAH NAWAZ
MEHWISH IQBAL
RAZA AKBAR

ALI HUSSAIN FAROOQI
MUHAMMAD IRFAN
YASSER MAKHDOOM BUKHARI
AHSAN LATIF BUTT
ARIF ISHTIAQ
KASHIF KAREEM
AAMIR ABBAS
MUZAFFAR IQBAL
MUHAMMAD AYUB CH
NOOR ASLAM KHAN
ASHFAQ AHMED
MUHAMMAD BILAL CHISHTI
FATIMA ZAIB
BILAL BABER
FAIZAN RASOOL
NAYAB AHMAD KHAN
NAWAB IBRAR AHMAD
AMBER MASUD BUTT
HANYA ASLAM
ADEEL RAZA BUTT
AYESHA TARIQ
SHUMAILA KHALID
ZAINAB HUSSAIN
RABIA NADEEM
KIRAN IQBAL
HAROON IRSHAD
MANSOOR ABDULLAH
ADNAN RAUF
MUHAMMAD ALI AMMAR
RAHAT ALI
SAFDAR NAZIR
IMRAN RAZZAK
MUHAMMAD FAKHER RAZA
MUHAMMAD MANAN NASEEM
SALMAN AJMAL KHAN
ALI SUFYAN
TEHMAN LALL
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MUHAMMAD ANES UR REHMAN
SYED HUSSNAIN TAQI
NASRULLAH
HAIDER JAVED
NAUMAN SHAUKAT
MUHAMMAD AWAIS CHUGHTAI
MUHAMMAD SHAHZAD MEHMOOD
MUZAMAL HUSSAIN
ARFAN AHMAD
MUHAMMAD TARIQ
ATTIQ UR REHMAN
HAMMAD MAHMUD BUTT
MUNNAZA ASAD
AHMAD HASEEB HASSAN
MUHAMMAD SAQIB
ADNAN NASEER
SYED KASHIF SAJJAD
SIKANDAR SAEED
USMAN PIRZADA
SHAHINA KAUSER
HAFIZA AYESHA MALIK
NABEELA MASOOD
ASMA SAEED
NAHZAH RASHID
JAVARIA AYUB
MUHAMMAD KHUBAIB KHAN SHIRWANI
SARIM MASOOD
MUHAMMAD HASEEB SARWAR
FARRUKH ABBAS KHAN
ASMAT ULLAH
OMAR IJAZ
ALI WASEEM
IMRAN AHMAD
MUHAMMAD NAUMAN LODHI
MISS UZMA ABBAS DAR
HASSAN IFTIKHAR

Appendix F
Tables & Figures
Table F.1: Pakistan Population & Area According to 1998 Population Census
Name
hline
Pakistan
Islamabad
Punjab
Sindh
NWFP
Balochistan
FATA

Population
Persons (000)
%
132,352 100
805
0.6
73,621 55.6
30,440 23.0
17,744 13.4
6,566
5.0
3,176
2.4

Area
km2
%
796,096 100
906
0.1
205,345 25.8
140,914 17.7
74,521
9.4
347,190 43.6
27,220
3.4

Table F.2: POPULATION GROWTH RATE BETWEEN 1981 & 1998
Regions
Pakistan
NWFP
FATA
Punjab
Sindh
Baluchistan
Islamabad

Population (000)
1981
1998
84254
130580
11061
17555
2199
3138
47292
72585
19029
29991
4332
6511
340
799
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Growth
1981
3.06
3.32
-1.47
2.74
3.56
7.09
4.34

Rate
1998
2.61
2.75
2.11
2.55
2.71
2.42
5.15

Proportion
1981 1998
100
100
13.1 13.4
2.6
2.4
56.1 55.6
22.6 23.0
5.1
5
0.4
0.6

Table F.3: Most Populous Cities of Pakistan
City
KARACHI
LAHORE
FAISALABAD
RAWALPINDI
GUJRANWALA
MULTAN
HYDERABAD
PESHAWAR
ISLAMABAD
QUETTA
SARGODHA
BAHAWALPUR
SIALKOT
SUKKUR
SHEIKHUPURA MC
LARKANA
JHANG MC
OKARA MC
GUJRAT MC
MARDAN

Population
9,204,480
5,143,495
2,008,861
1,409,768
1,225,602
1,197,384
1,166,894
979,547
528,071
565,137
458,440
408,395
421,502
335,551
280,263
270,283
293,366
258,352
251,792
245,926

Households
1,346,775
722,319
274,027
212,429
159,609
160,232
174,159
118,986
86,403
65,677
66,156
55,552
57,447
43,643
36,876
36,693
42,059
33,890
35,688
29,116
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Avg. HH size
6.4
6.9
7.3
6.5
7.1
7.0
6.8
6.8
6.0
7.7
6.8
6.7
6.5
7.6
7.6
7.3
6.9
6.6
7.0
7.4

Projected Popn.
10,974,934
6,083,008
2,402,281
1,673,759
1,475,765
1,399,359
1,330,753
1,157,253
702,215
693,079
525,008
522,396
465,635
397,326
344,007
341,323
331,073
302,856
291,007
286,497

Figure F.1: Punjab Map
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Table F.4: Administrative Punjab

Province/District Area(km2) Households Population Pop.%age Density(Per km2) Villages
Pakistan
Islamabad

796096
906

92883

132352279
805235

100
1.1

166
359

48363
25875

Punjab

205345

10537127

73621290

100

359

25875

7635591
2061447
2433091
3141053
6503590
1643118
1120951
2635903
1103618
9885685
5429547
2834545
1621593
11431059
3400940
2048008
832980
1160552
1265097
2723481
14248641
2375875
6318745
2232992
3321029
11577431
2068490
1171800
3116851
1286680
1848194
2090416
6659528
1274935
1083725
936957
3363911
5679766
1051456
905711
1056620
2665979

10.4
2.8
3.3
4.3
8.8
2.2
1.5
3.6
1.5
13.4
7.4
3.9
2.2
15.5
4.6
2.8
1.1
1.6
1.7
3.7
19.4
3.2
8.6
3.0
4.5
15.7
2.8
1.6
4.2
1.7
2.5
2.8
9.0
1.7
1.5
1.3
4.6
7.7
1.4
1.2
1.4
3.6

167
232
98
264
168
138
178
320
90
552
927
322
499
664
939
642
352
434
541
903
885
595
3566
510
557
548
476
422
838
472
576
479
299
186
166
261
636
215
129
139
181
455

3818
1098
1216
1504
3053
826
720
975
532
2427
820
1069
538
5564
803
1065
415
429
1308
1543
2886
637
261
915
1073
3511
670
438
527
573
529
774
2635
446
453
573
1164
1981
580
314
255
832

Bahawalpur Div.
Bahawalnagar
Bahawalpur
Rahim Yar Khan
DG Khan Div.
DG Khan
Layyah
Muzaargarh
Rajanpur
Faisalabad Div.
Faisalabad
Jhang
TT Singh
Gujranwala Div.
Gujranwala
Gujrat
Hazabad
Mandi B Din
Narowal
Sialkot
Lahore Div.
Kasur
Lahore
Okara
Sheikhupura
Mulatan Div.
Khanewal
Lodhran
Multan
Pakpattan
Sahiwal
Vehari
Rawalpindi Div.
Attock
Chakwal
Jhelum
Rawalpindi
Sargodha Div.
Bhakkar
Khushab
Mianwali
Sargodha

45588
8878
24830
11880
38781
11922
6291
8249
12319
17917
5856
8809
3252
17207
3622
3192
2367
2673
2337
3016
16014
3995
1772
4377
5960
21136
4349
2778
3720
2724
3201
4364
22254
6857
6524
3587
5286
26358
8153
6511
5840
5854

307133
354356
416215
209255
152050
358144
151733
750975
434495
226946
448818
305097
117354
173408
170178
366251
337649
881708
337866
453248
292796
161437
433362
199672
267006
301201
206678
187076
150225
521507
158055
145187
148837
411209
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Table F.5: Punjab; Divisions, Districts, & Tehsils
Divisions

Bahawalpur

D.G. Khan

Faisalabad

Gujranwala

Lahore

Multan

Rawalpindi

Sargodha

Districts

#
Bahawalpur
5
Bahawalnagar
5
R.Y. Khan
4
Cholistan
1
D.G. Khan
2
Ex DG Khan
1
Rajanpur
3
DeEx Rajanpur 1
Layyah
3
Muzzaargarh
4
Faisalabad
6
TT Singh
Jhang
Gujranwala
Hazabad
Gujrat
Mandi Bhaudin
Sialkot
Narowal
Lahore
Kasur
Okara
Sheikhupura
Khanewal
Lodhran
Multan
Pakpattan
Sahiwal
Vehari
Rawalpindi
Attock
Jhelum
Chakwal
Sargodha
Khushab
Mianwali
Bhakkar

3
3
5
2
3
3
3
3
2
3
3
4
4
3
4
2
2
3
6
5
3
3
5
2
3
4

Tehsils
Names
Bahawalpur, Hasilpur, Ahmadpur, Yazman, Khairpur
Bahawalnagar, Munchinabad, Chistian, Haroonabada, Fortabbas
RY Khan, Khanpur, Liaqatabad, Sadiqabad
Cholistan
DG Khan, Taunsa
DeEx Area of DG Khan
Rajanpur, Jampur, Rojhan
DeEx Rajanpur
Layyah, Karror, Lal Ehsan, Chobara
Muzzaargarh, Kot Addu, Alipur, Jatoi
Faisalabad City, Faisalabad Cantt., Chak Jhumra, Jaranwala
Samundari, Tandianwala
TT Singh, Kamalia, Gojra
Jhang, Shorkot, Chinot
Gujranwala, Kamoke, Naushera, Virkan, Wazirabad
Hazabad, Pindi Bhattian
Gujrat, Kharian, Sarai Alamgir
Phalia, Mandi Bhaudin, Malikwal
Sialkot, Pasrur, Daska
Narowal, Shakargarh
Lahore City, Lahore Cantt.
Kasur, Chunian, Pattoki
Okara, Renala Khurd, Depalpur
Sheikupura, Ahmedpur, Ferozwala, Nanakana Sahib
Jahanian, Kabirwala, Khanewal, Mian Channu
Duniyapur, Kahrorpacca, Lodhran
Jalapur Pirwala, Multan City, Multan Sadar, Shujabad
Arfwala, Pakpattan
Chichawatni, Sahiwal
Burewala, Mailsi, Vehari
Rawalpindi, Kahutta, Gujarkhan, Murree, Texila, Kotli Sattian
Attock, Hasan Abdal, Pindi Gheb, Fateh Jhang, Jand
Jhelum, Pind Dadan Khan, Sohawa
Chakwal, Talagang, Choha Siedan Shah
Sargodha, Sillanwali, Bhalwal, Shahpur, Sahiwal
Khushab, Nurpur
Mianwali, Piplan, Isa Khel
Bhakkar, Darya Khan, Mankera, Kalurkot
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Appendix G
Questionnaire
hhh
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CHILD LABOUR SURVEY
QUESTIONNAIRE FOR THE SURVEY
Respondent : Household Head
You are requested to provide information regarding these questions. It would not take more
than 20 minutes to fill in. This information would not be used for any purpose other than the
mentioned survey and will not be disclose in raw form but in summarized, tabulated and
graphical displays.
Location: _________Industrial (Y/N)_____
Date: _________________

INFORMATION ON THE HOUSEHOLD

1.

Household Head: ____________________________________

2.

Gender:

3.

Mother Tongue:

4.

Age Group:

5.

Education: Illiterate [ ] Primary [ ] Middle [ ] Matric [ ]

6.

Number of Persons Living:

[ ]

7.

Number of Families Living:

[ ]

8.

Where do you live?

9.

Male [ ]

Female [ ]

Punjabi [ ]

20 - 40 [ ]

Siraiki [ ]

50 – 60 [ ]

40 -50 [ ]

Own House

[ ]

Rented

[ ]

Other

[ ]

Number of Rooms in the Household:

Pahari [ ]

Paka [ ]
Paka [ ]

Any Other _________
60 plus [ ]
Above [ ]

Kacha [ ]
Kacha [ ]

Specify ________________________
[ ]

10. Number of Persons Working:

[ ]

11. Number of Persons Earning Money:

[ ]

12. Number of Persons Literate

[ ]

Male Literates

[ ]

13. Main Source of Income
Employment at

Public Sector

[ ]

Private Sector [ ]
Agriculture

[ ]

Business

[ ]

Specify ____________
Specify ____________

Specify ______________

14. How much do you/your family earn monthly;
Less than Rs. 5,000

[ ]

Less than Rs. 10,000

[ ]

Less than Rs. 20,000

[ ]

More than Rs. 20,000

[ ]

15. Are you/your family in debt:

Less than Rs. 15,000

[ ]

No [ ]
Yes [ ]

How much: Rs. ___________

From

Bank

[ ]

Private

[ ]

Contractor [ ]
Other [ ]

Specify _____________

INFORMATION ON CHILDREN IN THE HOUSEHOLD
16. Number of children Between ages (5 – 15):
17. Number of kids Employed

Males

[ ]
[ ]

Male Kids

[ ]

Females [ ]

18. Number of children Living with Parents
With Both Parents

[ ]

With Single Parents

[ ]

Father [ ] Mother [ ]

19. Would you like to send your children to the Employment in which you are : Yes [ ] No [ ]
20. If No, why

Not Enough Work

[ ]

Insufficient Earning [ ]
Other

[ ]

Specify _____________________________

21. Number of kids been stopped from going to School
22. Number of children go to School
None [ ]

None [ ]

Girls [ ]

(Highest Grade should be tick Mark)

Primary School [ ]

23. Do you think that the schooling is

High School [ ] Other [ ]
Affordable
Expensive

[ ]
[ ]

Too Expensive [ ]
24. Approximate distance from the Schools
Less than/Up to 1 km

[ ]

Between 1 & 3 km

[ ]

More than 3 km

[ ]

25. Average Monthly Expenditure on Schooling
Less than Rs. 100
Between Rs. 100 & Rs. 300

[ ]
[ ]

Boys [ ]

More than Rs. 300

[ ]

26. If some children are not sent to schools, what are the main reasons,
Poverty:

[ ]

Lack of Children Interest:

[ ]

Not Useful

[ ]

Lack of Facility

[ ]

Distance from School

[ ]

27. Literate Parents
Both Parents

[ ]

Single Parents

[ ]

Father [ ] Mother [ ]

28. Children working at
Tea Stall [ ] Auto Workshop [ ]

Shop [ ]

Some Manufacturing Industry [ ]
Some Construction Industry

Tanoor Hotel [ ]

Home Servants [ ]

[ ]

29. Would you like a Primary School to be opened in your locality Yes [ ]

No [ ]

30. Do you think that Child Labour affects the health of children: Yes [ ]

No [ ]

31. What illness the children of your family had during last month
Cough

[ ]

Cold

[ ]

Fever

[ ]

Fever

[ ]

Respiratory

[ ]

Stomach

[ ]

Backache

[ ]

Joint Pain

[ ]

Weak Eyesight [ ]

Skin

[ ]

Cuts/Injury

[ ]

Other

[ ]

Specify ___________________________

32. Approximate distance from the Nearest Medical Centre
Less than/Up to 1 km

[ ]

Between 1 & 3 km

[ ]

More than 3 km

[ ]

33. Average Monthly Expenditure on Medical treatment/Medicines
Less than Rs. 100

[ ]

Between Rs. 100 & Rs. 300

[ ]

More than Rs. 300

[ ]

34. Would you like your child to have a vocational training;
35. If Yes, which vocation

Yes [ ]

Carpentry

[ ]

Welding

[ ]

Electrician

[ ]

Tailoring

[ ]

No [ ]

Mechanic:

Auto [ ]

TV/Radio

[ ]

Embroidery [ ]

Carpet Weaving [ ]

Computer

[ ]

Typing

Other

[ ]

[ ]

Specify _____________________

36. If children are removed from Child Labour;
Would it effect your family’s financial status

Yes [ ]

No [ ]

37. Do you give any pocket money to your children: Yes [ ]
38. If Yes, how much:

No [ ]

Less than/Up to Rs. 5 per day

[ ]

Between Rs. 6 & Rs. 10 per day

[ ]

More than Rs. 10 per day

[ ]

39. Do you think that your kids would steel something not provided by you Yes [ ]

No [ ]

40. Do you think that your kids would go criminal under any given condition Yes [ ]
41. Do you have in your house
Radio

[ ]

TV (B/W) [ ]

TV(Colour) [ ]

Cassette Player

[ ]

Cycle

[ ]

M.Cycle

[ ]

Car

Sewing Machine

[ ]

VCR

[ ]

Heater

[ ]

[ ]

Heater(Gas) [ ]

Washing Machine [ ]

Specify any other __________________________________________
42. What kind of Recreation do you usually have
TV/Radio/Cassette Player

[ ]

Cinema/Theatre

[ ]

Play games with friends

[ ]

Play at home

[ ]

Specify, another _________________________________________

43. Did you offer new clothes to your kids on last Eid.
to All of them [ ]

to some of them [ ]

to boys only

44. How frequently (in a week time) do you
Eat Meat [ ] Take Milk [ ] Eat some Fruit [ ]

[ ]

No [ ]

Appendix H
Computer Codes
H.1 Empirical Distribution for the Estimator
The code is written in R, and equally good for SPlus. It is simulating the total number of child
labourers in Lahore and Bahawalpur, as estimated through Eq. 4.14 at page 70. The family size
is taken to be 7 according to the statistics available from population census (PCO 2000e). The
prevalence rate is taken as the mean value of these rates in Lahore & Bahawalpur as calculated in
Eq. 3.2.
sim<-10000
ys<-array(0,sim)
for (a in 1:sim){
fs<-7
pcl<-0.11575
cluster<-12
teh<-matrix(0,2,1)
HH<-matrix(0,2,2)
yklj<-array(0,2)
hhts<-rbind(c(531277,350431,0,0,0,0),
c(106074,114380,47586,28413,57903,0))/cluster
vphi<-matrix(0,2,6)
phi<-matrix(0,2,6)
sizest<-rbind(c(0.823,0.546,0,0,0,0),
c(0.65763,0.834,0.744,0.7112,0.6781,0))
vphi[1,]<-(sizest[1,])/sum(sizest[1,])
vphi[2,]<-(sizest[2,])/sum(sizest[2,])
phi[1,]<-c(max(vphi[1,]),max(vphi[1,]),
max(vphi[1,]),max(vphi[1,]),
max(vphi[1,]),max(vphi[1,]))
phi[2,]<-diag(sampfordpi(vphi[2,],2))
pi<-array(0,2)
Phi<-rbind(c(0.11599,0.12135,0.11847,0.11881),
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c(0.1244,0.1103,0.4523,0))
pi[1]<-max((1-Phi[1,])/sum(1-Phi[1,]))
pi[2]<-max((1-Phi[2,])/sum(1-Phi[2,]))
teh[1,1]<-1
teh[2,1]<-2
HH[1,]<-c(hhts[1,ppss(hhts[1,],1)],0)
f<-sampford(hhts[2,],2)
HH[2,]<-c(hhts[2,f[1]],hhts[2,f[2]])
et<-hhts/sum(hhts)
eta<-matrix(0,2,6)
eta[1,]<-et[1,]*205
eta[2,]<-et[2,]*104
for (h in 1:2){
for (j in 1: teh[h,1]){
ykl<-0
for (k in 1:eta[h,j]){
yl<-sum(rpois(cluster,fs-2*pcl))
ykl<-ykl+yl
}
ykleta<-ykl/eta[h,j]
ykletaH<-ykleta*HH[h,j]/phi[h,f[j]]
yklj[h]<-yklj[h]+ykletaH
}
}
yd<-yklj/pi
ys[a]<-sum(yd)
}
\# Density Plot for Results
plot(density(ys),
main="Total Child Labourers in Punjab",
xlab="Yhat",
ylab="Probability")
abline(v=mean(ys))

H.2 Insertion Probabilities for Lahore Division
Here is a code written in R to calculate insertion probabilities for dierent districts in Lahore division
using Murthy (1957) methodology.
phi<-c(0.11599,0.12135,0.11847,0.11881)\\
phi<-(1-phi)/sum((1-phi))\\
pi<-matrix(0,4,4)\\
for(i in 1:4){\\
for (j in 1:4){\\
pi[i,j]<-(phi[i]*phi[j]/(1-phi[i]))*(1+(1-phi[i])/(1-phi[j]))\\
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}

}\\

The same code may then be used for calculating these probabilities for dierent districts in Bahawalpur division be chaining the ratios at rst step. As a matter of interest the same code may
easily be used to calculate these insertion probabilities for dierent tehsils in Lahore & Bahawalpur
divisions by changing the ratios.

H.3 Code for Calculating Probabilities
Here is a code, written in R, for Eq. 4.8, reproduced here

πi =

Dh
∑

πij

j̸=i

(
)
Dh
∑
φi φj
1 − φi
=
1+
1 − φi
1 − φj
j̸=i
(
)
φi
= φi 1 + ω −
1 − φi

where

)
Dh (
∑
φj
ω=
1 − φj
j

πj , the probability that jth unit is in the sample is calculated, in a similar way, the sum over i of

the probabilities that the ith & jth are both in the sample.
phi*(1+sum(phi/(1-phi))-(phi/(1-phi)))

The same code may be used for districts and tehsils.

H.4 Code for Insertion Probabilities for 4 Districts in
Lahore Using Brewers Methodology
Here is routine translating Eq. 4.12, for Lahore division, and reproduced here
πij

=
=

(
)
φi φj
1
1
+
S
1 − 2φi 1 − 2φj
(
)
2φi φj
1 − φi − φj
S
(1 − 2φi )(1 − 2φj )

where S is dened in Eq. H.1 given by
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S =

=

=

(

)
1 − φi
φi
1 − 2φi
i
(
)
Dh
1∑
2 − 2φi
φi
2
1 − 2φi
i
(
)
Dh
∑
1
φi
1+
2
1 − 2φi

Dh
∑

i

into R which results in Table 4.4
phi<-c(0.11599,0.12135,0.11847,0.11881)\\
phi<-(1-phi)/sum((1-phi))\\
pi<-matrix(0,4,4)\\
s<-0.5*(1+sum(phi/(102*phi)))\\
for (i in 1:4){\\
for (j in 1:4){\\
pi[i,j]<-2*(phi[i]*phi[j]/s)*(1-phi[i]-phi[j])/((1-2*phi[i])*(1-2*phi[j]))\\
}\\
}

H.5 Calculating Probabilities Using Child Labour Estimator
Here a code is attempted for the estimator developed in Eq. 4.14, at page 70 for the total number
of child laborer in Lahore and Bahawalpur divisons. If f (Ŷ ) denotes the probability distribution
associated with Ŷ in Eq. 4.14, then
∫

∞

P (X > T ) =

f (Ŷ )d(Ŷ )
T

prob<-function(x){
p<-0
for (i in 1:length(ys)){
if (ys[i]>x) p<-p+1}
p/length(ys)
}
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