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Abstract 

The main objective o f thi s study is to identi fy some of the factors that determine child 

labor and to see how th ey contribute to the widesp read practice of child labor in rural 

parts of SNNP region. The source of data used in thi s study is the 200 1 Ethi op ia C hild 

Labor Survey conducted by Central Statistical Agency (CSA) of Ethi opia . The total 

number of cases in thi s study is 4859 of which 2042 are not worki ng (contro l) group and 

28 17 are working ch ildren. Both descripti ve and in fe renti al techniq ues were employed to 

anal yze the data . Freq uency di stributi on was used to see the percentage share among the 

background variables. Moreover, to see the associati on of the predi ctor variablcs with the 

dependent vari able and to !-ind out the main determinants o r child labor among diffe rent 

socio-eeonomic and demographic variables, univari ate and multi variate stati stical 

techniques were employed . The analysis or th e data using logisti c regress ion method 

revealed that work status of children is associated with : age of child , sex of child. re li gion 

of head of the househo ld , mi gration status of head or the household , household size , 

household income, education statu s of head oT the housellOld , schoo l attendance or chi Id 

and marital status of head o f the household. 
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1. Introduction 

1.1 Background and statement of the problem 

There is no universall y accepted definition of "ch il d labor". Varying definiti ons of thc 

term are used by international organizations, non-governm ental organiza tions. trade 

uni ons and others. But, generall y speaking, "Chi ld labor" is wo rk for children that harms 

them or exp loits them in some way (phys ica ll y, mentall y, mora ll y, or by blocking access 

to education). Today, thi s practi ce remains to be a serious problem in the world in general 

and in Ethi opia in particu lar. Accord ing to the recent estimate of the Internat ional Labor 

Organi zation (ILO), globall y: 3 18 million children under 18 work in so me form of 

producti ve acti vity; 2 18 million chil dren are in work defined as child labor; and 126 

million child laborers are engaged in hazardous activities . 70 pc rcent 01' all child laborers 

work in agricu lture (lLO, 2007). 

On May 27, 1999, the Government of Ethi opia rat ified [LO Convention 138. minimum 

age for work, and incorporated this document as part of the law of the land. Articlc 36 of 

the Consti tuti on of Eth iopia demands that children are not to be subjected to hazardous 

work or exp lo itati ve practi ces that may be hazardou s to the ir hea lth. Ethiopia's Labor 

Proclamation sets the minimum age fo r employment at 14 years. Under the Proclama tio n. 

employers are fo rbidden to employ "young workers" when the nature of the job or the 

conditions unde r which it is carried out may endanger the li fe or health of thc chilclrcn. 

Some activities that are prohib ited fo r children are transportin g goods by air, lancl , or sca; 

working with e lectri c power generati on plants; and performing undergro und work (c.g .. 

quarrying in mines). You ng workers are prohibited from workin g over 7 hours per clay; 

overtime; between the hours of 10 p.m. and 6 a.m.; during wee kl y rest da ys: and on 

publ ic holidays. Ethi opia' s Penal Code specificall y prohibits child traffickin g whi ch is 

pun ishable by imprisonment of up to 5 years and a tine of up to USD 10,000. Thc law 

also proh ibits fo rced or bonded labor of children (US Departm ent of Labor, 2008). 

Child labor continues a ltho ugh there ex ist laws and standards to elim inate it. Child labor 

is today a subject that has become wo rse in its purpose rather than getting thc prob lcm 



solved, for due realization has not set in . In so me fami lies , due to una voidable reaso ns, 

childre n are the onl y source of in come fo r the entire fa mil y. S uch children whcn thc y are 

depri ved of factory or shop work have no choice but to beg and sell odd items in the 

streets of urban areas or become child prostitutes. Many child ren are made to indu lge in 

these ac ti vities by th e atm osphere preva ili ng in soci ety. The ultimate objecti ve o r a child 

is to earn and feed the ailing mother or parents. Child workers are largely available in the 

world today. M any are suffering from long hours of wo rk and some wo rking wi th 

dangerou s tool s and poisonou s chemical s bearing forever the physica l and emotio nal 

scars of the premature labor. Povert y, limited access to education, unemploymen t of 

elders, ignorance of the parents about the adverse conseq uences or child labo r. traditio n 

of making childre n learn the fam il y s kil ls, and wi llingness to exp loit c hil d rc n arc among 

the currentl y believed causes of g lobal child labor. In E th iopia, c hild labor is one o r the 

many problems associated w ith poverty. Even though poverty is morc likely to be the 

major cause, child work in the rural areas of E th iopia is perceived as a necessary pari or 

childre n 's sociali zati on process in wh ich children are in vo lved in domesti c ac tiviti es and 

are supposed to assist in manu al labo r in agricultural sectors such as weeding, harvesting 

and a tte ndin g domestic animals. 

in some of the agricultural work they do , children operate in poor and dan gerous 

conditi ons, are harshl y exp loi ted wit h little or no pay a nd depri ved o r the ir child hood. 

adeq uate education and self-development. A large number of these chil d ren arc ex posed 

to un safe and ris ky worki ng conditions . Many of the jobs they carry out arc hazardous -

causing physical and mental injuri es and sometimes even cost ing them the ir lives. In 

these worst form s of children labor, children are explo ited, abused and dcnicd an 

educati on, thus compromis ing thei r fu ture li velihood (FAG , 2007). 

The problem of child labor, in recent past, was very serious in Africa w here thc chi ld 

labor participation rate was 26.2 percent. In many parts o f Africa incl uding Ethiopia the 

problem has been continu ing (Kaushi k Basu, 1998). The iss ue o f child labor is an iss ue 

that has to be taken into consideration not just because many children are working 

illegally but also because the ir works are mostl y depe ndent on ex p lo ita ti on. C hildrcn arc 

being employed fo r soc ial , political , cultural and economic rcasons . It is apparc nt th at 
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child labor at a very young age. especially for long hours or in hazardous conditions. is 

more likely to interfere with education and also harmful to health . As chil dren at their 

earl y age have ne ithe r the awareness of the danger nor the knowledge of the precau ti on to 

be taken at work, many are harmed and put the ir ph ys ical and mental de ve lopme nt in 

danger. 

Child traffi cking is one of the serious problems o f chil dren in Africa. It leads to vcry 

dan gerous form s of child labor as it pull s children away from the protection of the ir 

fam ili es and communities. An ILO study issued in 200 I found that chil d trafficking in 

West and Centra l Afri ca is on the rise. Reports from some A fr ican countri es sugges t th at 

most of the chil dren are sent to other countries for domesti c service, or put to work on 

plantations, in petty trade, as beggars and in solici ting . The traffi cking o f children for 

commercial sex ual exploitation was also reported . Traffi cked children, th e stud y found. 

were working between 10 and 20 hours a day, carrying heavy loads an d operati ng 

dangerous tools. They o ften lack adequate food and drink. Nigeri a repo rted that one Oll t 

of fi ve children traffi cked in the co untry di ed of illness or acci dents. Others contracted 

sex uall y transmitted di seases, including HI Y/AIDS. Alt hough parents were sometimes 

persuaded by recruiters to send their children away to earn some ex tra illclJ mc. o ft cn 

neither the child ren nor the parents were paid . 

According to a report by Bureau of Internati onal Labor Affai rs (2008) , the co mmcrci al 

sexua l exp lo itation of chil dren is increas ing in Eth iopia. G irl s as young as II years old 

have been reportedly recruited to work in brothe ls. G irl s also work as hote l workers. 

barmaids , and prostitutes in resort towns and rura l truck stops. Chi ldren are tralTicked 

internall y in Ethiopi a for forced labo r and di splaced pe rsons are vulncnlbl c an d 

sometimes must exchange sexual services fo r fo od. There are reports that networks of 

perso ns working in touri sm and trade recrui t young Eth iop ian girl s for overseas work and 

provide th em with counterfeit work permits. T here are a lso reports that Ethi op ian girl s 

travel to the Middle East for work as domest ic servants, where they are sometimes beaten 

and sex uall y exploited. Due to the lack of birth registrati ons, recruitment of children in to 

the armed forces occ urred , sometimes forcibl y, during the 1998-2000 borde r connict with 

Eritrea. 
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Child labor is an iss ue many have worked to reduce, but as the poverty rose in thi s world, 

ch ild labor problems also escalated. In recent years, more new odd fi elds have been 

opened to their employment li ke pornography, drug trafficking and illi ci t trades. As it is 

the case in man y parts of the world, children in Eth iopia who are from low Income 

famili es suffer from inadeq uate access to fl exible, low cost and appropriate educational 

opportunities, putting them at ri sk of enteri ng into exp lo itive labo r practices. The results 

of poverty and ethnic and gender bi ases, social excl usion and di scrim ination. arc oth er 

factors that keep children o ut of sc hoo l and force them to work . 

A research has shown th at in most As ian and African countri es, povcrty and ovc r 

popu lat ion have been identified as the two main causes of ch il d labor. Parents arc forced 

to send littl e children into hazardo us jobs for reasons of survival, even when the y know it 

is wrong. Monetary constraints and the need for food , shelter and cloth ing dri vcs their 

children in the trap o f premature labor. Over population in so me coun tri es creates 

inadequacy of resources. When there are limited means and more mou ths to fecd, 

children are-dJiven to commercial acti vi ties and not provided for the ir developmen Lnccds 

(ILO,2008). 

Although there have been some studies which have tri ed to show the magnitude and 

situation of child labor, the iss ue of child labor is becoming of great importance to 

Eth iopia and hence it requires further study in order to address and sol ve the problcm so 

as to enj oy th e future witho ut child labor. As southern nations nationalities and peop les 

regional state (SNNPR) is one of the regions of Ethiopia, thi s reg ion is one o f the parts of 

Ethiopia which share the problem of chi ld labor. In addit ion, according to Ethiop ia Child 

Labor Survey Report 200 I, the percentage di stribu tion of chil dren aged 5 to 17 years by 

work status for Oromi ya (46.4), T igray (36.3), Amhara (45.3) and SNN P (5 10) reg ions 

indicates that the SNNP region is the one with the highes t percentage of work ing 

chil dren aged 5 to 17. Hence, it is worth making a thorough stud y concernin g chil d labor 

in this region . 
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1.2 Objectives 

General Objective 

The ultimate goal of thi s research is to identify the poss ible determinants of child labor 

and to see how they contri bute to the widespread practi ce of child labor in rural parts o f 

SNNP region. 

Specific Objective 

To determine th e socia-economic and demographic determin ants o f chil d labor in SNNP 

region 

1.3 Significance of the Study 

.:. T he resul t o f this study helps concerned bodies to understa nd the mai n 

causes of chil d labor and combat them . 

• :. The result al so helps in providing the req uired inform ation to the 

concerned so as to make effi cient polic ies regardin g child labor . 

• :. In addition , the result helps in making furt her study in thi s area, 

1.4 Limitations of the study 

• The 200 I E thi opia chi Id labor survey did not co llect data on parental 

survivorship, th at is, whether or not the parent(s) of the working children is/are 

surviv ing, as one o f the vari ables involved in the survey. Due to thi s, the stud y 

could not incorporate parental survivorship although it is one o f the most 

imporlant influencing factors. 

• Due to the lack of a recent alte rn ati ve data source, thi s stud y lI sed the data which 

is obtained from the 200 I Ethi opian Child Labor Survey. 
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1.5 Concepts and Definitions of key terms 

Employee: 

Is a person who works for a public or pri vate, NGOs or t'or government on contract or 

permanent, daily or week ly bas is and receives pay in wages or sa lary, commiss ion or pay 

in kind. 

Self employed: 

Is a one who operates hi s or her own economic en terpri se or engages independentl y in a 

profess ion or trade, and hires no employees. 

Enumeration Area (EA): 

[s a unit of land delineated for the purpose of enumerating population and housing units 

without omission and duplicati on. An EA in rural areas usually consists of 150-200 

households, and on the other hand an EA in urban areas constitutes 150-200 hous ing 

w1i.ts (CSA~ 200 I). 

Household: 

Consists of a person or grou ps of persons, irrespective of whether related or no1. who 

normall y li ve together in the same housing un its or group of housing units and have 

common cooking and eating arrangements (CSA, 200 I). 

Head of household : 

[s a person who economicall y supports or manages the household or for some reason of 

age or respect is considered as head by the other members of the household . It co ul d be a 

male or a fema le (CSA, 200 I). 

Housekeeping Activities/Household chores: 

Are personal services of a domestic nature provided by unpaid household child members 

in their own parents or grandparents/guardians or spouse's household , and as such. arc 

considered non-economic. Housekeeping activities/household chores incl ude preparing 
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and serving meal s, makin g, mending, washing and press ing clothes; shopping, carin g fo r 

s iblings or sick and infirm persons in the household; c leaning and maintaining of thc 

household dwe ll ing; using, cleaning, serving and repai ring houscho ld durab lc; 

transporting of househo ld members or the ir good (CSA, 200 I ). 

Economic (productive) Activity: 

Is defined as a work that involves the production o f goods and/or se rvices for sal e or 

exchange and production of certain products for own consumpti on. 

Accordin g to the abo ve general definition, economic acti vity covers productio n o r goods 

and services intended for sa le on the market, production of other goods and serviccs such 

as government activities; production and process ing of primary products (agri culture. 

hunting, fishing , fores try and logging; and mining and quarrying) for own consumptio n. 

processing of primary products by the producers themse lves, producti on o f other 

commodities where part of it is sold on the market; and own accou nt co nstruction and 

fi xed asset for mation (expected life use of one year or more). Such economic ac ti viti es 

cou ld be performed for an indi vidual, fami ly or pri vate enterprise, govern mcnt 

establishment or publi c organization . The remunerat ion may be on dail y, week ly, 

monthly, yearly or contract basis (CSA, 2001). 

Children: 

In this study, the word "children" refers to persons in the age group 5 to 17 yea rs. 

Working Children : 

Throughout thi s study, the word "working' refers to children who are engaged in eithe r 

economic or housekeeping activi ti es. 
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2. Literature Review 

2.1 General Literature 

On Worl d Day Against Chi ld Labor 2007, FAO forwarded th at although great prog ress 

has been made in many countries in reducing hazardous child labor in oth er sectors. 

eliminating child labor in agri culture remains a challenge. The large num bers of child 

workers, the fact that they start work young, the ir re lati ve in visibilit y due to poor 

stati sti cs and informa l, famil y-based work re lationships make it diffi cult to know the true 

scale o f the problem. Furthermore, low famil y incomes, the absence of schools, the lack 

of reg ulation , and ingrained attitudes and perceptions about the roles o f chil dren in ru ral 

areas are onl y some o f the nu merous factors which make child labo r in agricu lture 

parti cul arl y diffi cult to tackle and eliminate. Unless a concerted effort is made to rcduce 

agricultural child labor, it will be imposs ible to achieve the goal of eli minating all the 

worst fo rms of chil d labor by 20 16. 

One o f the man y reasons fo r th e importance o f poverty and chil dren's contribution to 

famil y li ving stand ards comes from examining how child labor responds to trade grow th 

in developi ng countries. Greater employment opportunities fo r chil dren are brought 

whenever the growing trade co inc ides with ri sing incomes. Although abusive labor ex ists 

and must be eliminated, data show that the typical child laborer works alongs ide a parent 

and is he lping hi s or her famil y meet its most basic needs (Eric V. Ed monds. 2(05). 

Although the current debate o n child labor focuses on developing countries . it was roun d 

that in some of the relatively deve loped countri es li ke Portu gal , it is still a mailer o r 

concern as about 8 to 12 pe rcent o f Portuguese children may be class ifi ed as workers 

(Goul arl Pedro and Aljum S. Bedi , 2007). 

According to the study conducted by mini stry o f labor in Turkey ( 1995), many of the 

children in the country work under unhealth y, unsafe and insecure condit ions. A large 

proporti on of the children working in urban areas are in inform al/unreg iste red jobs where 

they sell simit, gum , nowers etc. Others work in industry as ap prenti ces or in the serv ice 
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sector and run errands. The stud y indicated that among child apprenti ces. 16'7i of the 

chi ldren carry heavy loads, 13% work under unfavorable weather co nditions i.c .. rain and 

cold, 13% work standing up all day, and 12% with heavy machinery wh ich they fi nd 

difficult to operate. There are 86% working more than 7.5 hours a day and 86% work 

more than 45 hours per week. Less than 56% get annual paid vacati on leave and half o f 

them do not have any of the statutory holidays except for the re li gious ones . 

A report by fa rm consultancy 2003/4 based on a study in Fij i tobacco indust ry has shown 

that chi ldren do work in the tobacco fields predominantl y to he lp the ir I'amili es though 

about 17% work for cash. Although there are suffi c ient schoo ls wi thin the comfortable 

di stance of the communiti es for all children to be able to attend school s, man y pa rcnts 

keep their children at home because of financia l reasons. In additi on to poverty. lack of 

awareness within the entire co mmunity about the iss ues o f child labor and cult ural 

acceptance that children can and must work to he lp their fa mili es after school hours arc 

among the real causes of child labor in the area. A similar rep0l1 on tobacco plantations 

in Sumatrlh Indonesia , has shown that child work on th is area offered a hi gh risk I'or 

accidents though there were few reports of actual injuries. The stud y confi rmcd that the 

majority of child workers were aware of the risks or poss ible accidents. Il owcvc r. the 

heavy work load of their fat her in the same fi e ld and thc economi c rea lity of the ir famil y 

made in volvement necessary. A child 's help in cultivating the tobacco he lps the ,'3 mil y's 

livel ihood and thus has become standard practice. In the same study, most children 

responded that the work in the fi elds has never been in confli ct with thc ir learnin g 

process or studies at school. However, some of the research informants be li eved that thc 

work in the plantations has negati ve impacts on children: They tend to fee l too tired to 

study after helping their parents in the field . 

Findings from child labor surveys in 2002 in the cocoa sector of West Africa indicated 

that children in rural areas ha ve traditionally worked in agriculturc as part of thc fam il y 

unit. According to the child labor surveys conducted in fou r West A fri can count ries. the 

overall fam il y labor is the most used labor type. For ex ample, in Cote d' ivoire. 87 percent 

of the permanent labor used in cocoa fa rmin g came fro m the famil y. Some children 
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worki ng in cocoa fa rms have no famil y ti es to the fa rmers. In cocoa farming, chil dren arc 

engaged in a number of tasks/acti vi ties such as cleari ng fi elds; weedi ng; mai ntaining 

cocoa trees; app lying pesticides, fermenting; transporting; dryi ng; and ot her tasks. Boys 

are more li kely to work in cocoa farming. About 59 percent o f children work ing in cocoa 

fa nni ng are boys while girl s account for4 1 percent. The majorit y of workin g ehi ldrcn (64 

percent) in cocoa fa nning are below the age of 14. 

According to the intern at iona l rescue committee (IRC) in 2007, thc problcm o f child 

labor in Eth iopia is s ignifi cant: nearl y 60 percent of chi ldren in thi s country work to 

supplement th eir fa mily income, half of them at hazardous jobs. Children mos t often 

work as domestics, farm hands or mi ners, the latter category including bootleg 

prospecting for gold , a common practice in this pan of the world. 

The 2005 findi ngs on the worst form of chi ld labor in Ethiopia (US department or labor) 

have shown that an estimated 49.7 percent of chi ldrcn aged 5 to 14 years were coun ted as 

working in Ethiopia in 2001. Approximate ly 39.5 percent of a ll boys 5 to 14 wcre 

worki ng compared to 59.5 percent of girl s in the same age group. The majority of 

working children were found in the agricultural sector (94%), fo ll owed by scrvices 

(3.6%), manufacturing ( 1.2%), and other sectors (1. 1 %). In rural a reas, thc largcst 

number of working chi ldren, especially boys, is engaged in activi ties like cattl e hcrding. 

petty trading, plowing, harvesting and weed ing. Food and Agricult ure Organ izati on o f thc 

United Nati ons (FAa), 2007 recogni zed th at the causes 01' chi ld labor in agnc ulture arc 

rooted in poverty and that ge nerating alternati ve income sources fo r rural houscho lds is 

critical to reduce the need for chil dren to wo rk. 

Using a sample of 3 11 5 chil dren between 7 and 17 years o f age, a multinomia l logit 

model of chil d schooling and labor was developed to assess the factors associated with 

child school ing and labor for rural and urban Ethi op ia in selected regions. The model was 

also run fo r rural, urban, female-headed and male- headed househo lds, as we ll as for male 

and female chi ldren separatel y. The effect of chi ld-, famil y- and communi ty-leve l 

characteristi cs on chil d "schooling and work" combined, child " work o nl y" and " minima l 
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work" relative to "schoo ling o nl y" were compared. It is found that a child ' s sex and age. 

fa mi ly compos ition, maternal education. ho usehold wea lth and asset levels. access to 

credit, ex pos ure to adverse shocks, and caregivers ' soc ial capital are imponant 111 

ex plain ing children 's time use. These quantitat ive fin di ngs were complcmcnted by 

qualitat ive research. In add it ion to prov id ing a more nuanced understand ing of the 

quantitati ve res ults, the qualitati ve findings also underscored the impon ance 01" 

accessibility o f schools and parental att itudes towards chil d educati on and work. In thi s 

regard , the findi ngs underscore the importance of introd ucing a child-sensiti ve 

perspecti ve to national development strategies to ensure that considerat ions of chi Idren' s 

ri ght to educatio n are not limited to education polic ies only. Rather, there is an urgent 

need to consider the extent to whi ch poverty reducti on approaches are actua ll y leadi ng to 

an increase in child labor andlor caregivers ' labor whi ch may in turn have a ncga live 

impact on ch il d ed ucati o n and general well be ing (Tassew et ai, 2(05). 

In 2000, th e intern ati ona l labor organi zation (ILO) estimated th at 4 1.1 pe rce lll 01· chil dren 

aged 10 to 14 years in Eth iopia were work ing. In urban areas, children work as domestic 

workers, street pedd lers and as emp loyees in pri vate enterprises. Accord ing to Ihe chil d 

labor stud y in rural Ethiopia, 30 percent of the workers on state-owned farms arc children 

7 to l4 years o f age. Chi ldren work on commercia l coiton, sugarcane, coffee . anu tea 

farm s. In rural areas, children also work on fa mil y farm s. Househo ld chores may requ ire 

long hours and excessive phys ical exenion, and can interfere with school, pani cularl y in 

the case o f girl s . The chi ld labor study in rural Ethiopia in 1999 reported that 30 percent 

of the workers surveyed on scale-owned farms arc children in ages 7 to 14 years. Thcse 

children work on coffee, tea, sugarcane and commerc ial cotton farms. In rural areas, 

chil dren also work on famil y farms. Accordi ng to the 2001 Ethi opia child labor survey 

repon , app roximate ly 85 percent of chil dren aged 5 to 17 were engaged in diffe re nl fo rm 

of producti ve and house keepi ng acti vities . 

Famil y composit ion is one of the many factors a ffecting child labor. A stud y by Young 

Li ves (2005), based on Ethiopia national leve l data, has shown that child ren were more 

li kely to be attending school on ly when there was adeq uate labor in the ho useho ld : Illore 
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children aged 7- 17 years as well as more male adul ts generall y decreased ch il dren 's work 

burden. Th is indicates that for many rural households engaged in labor-intensive 

agri cul tural and pelly tradi ng activ ities, children are often needed to fill labor gaps. This 

has a particu larl y s ignifi cant impact o n dropout rates in ma le- headed houscho lds and on 

child enrolment in female-headed households where chi ldren (espec iall y boys who need 

to compensate for the lack of adult male agricultural labor power) arc less Ii kcly to allcnd 

school than in male-headed househo lds. 

2.2 Schooling and child labor 

An ILO (2007) study has fo und that uned ucated laborers are li ab le to be cxplo ited by 

others because they may not be aware of the ir ri ghts and also of how they so lve the ir 

problems when they are subjected to oppression. Because of their low leve l or capabilit y. 

the uneducated are often unable to find good jobs ; and even if they rin d employment. 

the ir wages/ salaries as well as thei r product ivity are low. They need education and 

trai ning for skill development to raise their productivity and income. Education is also 

necessary if the people are to absorb and employ improved techn olog ies and methods o r 

organization and management to contrihute towards accelerating economic growth. while 

enhancing the ir own incomes. S im ply remov ing chil d laborers from wo rk is not enough. 

as experience at ILO-IPEC and e lsewhere has shown. Children and thei r gua rdians must 

al so be provided with viable al tern ati ves, if the cycle of ch ild labor is to be broken. 

Based on ev idence from Multi ple Indicator C luster Surveys (M ICS) and Demographic 

and Health Surveys (DHS ) in 35 developing countries, a "Child labor, Educat ion and 

Youth Employment" seminar report on "Child labor and School Allendance" hi ghlighted 

the trade-off between chil d labor and schoo l allendance. 78 percent o r all children 

between 7 and 14 years of age were attending sc hool at the time o f the surveys . while 2S 

percent of a ll chil dren in this age grou p were in child labor. A regres sion ana lysis 

identi fied povert y as the most important determin ant of low school attendance and hi gh 

child labor rates. The educati on o f the household head was also found to be an important 

factor in the decis ion between work and schoo l fo r children, underscoring the 

intergenerati onal benefits of educati oll . Many countri es are st ill fa r from the Mill ellnium 
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Development Goal of uni versal primary education. Program mes that aim to reduce thc 

incidence o f chil d labor and increase school attendance rates must be tailored to the 

specific situation of each coun try and enco mpass legal, economi c and soc ial policies. 

Child labor leg is lat ion is im portant as a means to protect chil dren from the wors t rorms o r 

child labor by setting minimum standards and by raising awareness of the ri ghts o r 

children, but such legis lati on is not suffic ient to reduce the number of work ing chil dren 

as long as the underl ying causes are not addressed. Targeted cash transi'crs to poor 

famili es have been tested in several countri es and th e cv idence has show n thcm to be an 

e ffective tool in the struggle aga inst poverty. Cash transfers can ra ise the income of poor 

households above the subs istence level, thus reducing the need to re ly on ch il d labor and 

making it possibl e for chil dren to attend school (Friedrich Hue bler, 2008). 

Schoo ling and education must remai n the centra l policy instrument fo r overcoming child 

labor in Africa. Un like most other policy instruments, they work against both majo r 

forms of child labor. To be e ffective, a two-ways adj ustm ent between the chil dren's work 

tasks and schoolin g is necessary. Otherwise, the c hi Idren may guiLor not join the school, 

either on the ir own or thei r parents' initi ati ve. Whil e it is im portant to im provc thc qua lity 

of the schools, such an adju stment a lso implies that the schoo ls shou ld be adjusted to the 

agricultural seasons and not become overl y ambitious. If the schoo ls are not adj ustcd to 

the agricultural seasons, the alternative costs of having the c hi ldren attend durin g those 

seasons may become too hi gh. Due to the cumul ati ve nature o f many learnin g processes. 

the res ult mi ght be th at the children drop out and have to work full time at home or in the 

market (lens et ai , 200 I). 

According to an ILO study o n Tanzani a, the incidence o f child labor in thc coun try has 

risen partl y because of the dete rioration of the school system, a res ult o f eco nomic 

decline. Poor in frastructure, low teacher moral and the in trod uction of sc hoo l fccs undcr 

the cou ntry's stru ctural adjustment programme have contributed to higher drop-out ra tcs. 

Th is has brought down T anzania 's once-hi gh primary enro lment rate: fro m 90 percent in 

1980 to 77.8 per cent in 1996. Th irty percent of al l chil dren between 10 and 14 are not 

attending schoo l, and many end up working. In vill ages aro und mining s itcs . thc school 
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drop-out rate is around 30-40 per cent. AIDS is an other contributing factor in many 

African countries. By ki lli ng so many breadwi nners, it has driven more famili es decper 

into poverty, placing an even greater burden on the survivors, includ ing chi ldrcn. A 

UN ICEF (200 I) stu dy o f six countries in Eastern and Southern Africa fou nd thm thc 

"d issol ution of fa mili es from HI V/AIDS increases the likelihood of children bcing fo rccd 

into exploi tative labor". 

The 2001 Child Labor Survey report of Ethi op ia on chil d attendance in form al and 

informal schooling indicates that about 33 per cent of children aged 5 to 17 years 

attended form al schoo l, whereas 5 percent attended informal schools such as re li gious 

schoo ls. About 56 percent of child ren had never attended school. It is also found from thc 

res ul t that the dropout rate during the survey year was 5 per cent, with boys dropping out 

more than girl s. School attendance increased with age, with 36 per cent o f childrcn agcd 

7 to 12 years attending school. In the report, the main reasons for not attendi ng schoo l arc 

as foll ows: 

.:. children are too young (3 1.9 per cent); 

.:. children are needed to he lp with household chores ( 18.7 per cent); 

.:. schoo ls are not avail able in the area ( 10.4 per cent); 

.:. child ren are needed to generate household income (9.5 per ccnt); 

.:. parents cannot afford schooling (8 .7 per cent) ; and 

.:. Families do not permit schooling (7.5 per cent) . 

A research by Youn g Li ves, a j oint research and poli cy in itiati ve co-ord inated by an 

academic consorti um and Save the Children UK, in Ethi opia (2005) ind icatcd that 

matern al ed ucation levels s ignificantl y decreased the li kelihood that children would 

combine work and school compared to schooling onl y. S imilarl y, chil dren with beller 

educated fathers were less likely to be invo lved in work onl y when com pared to those 

children with less educated fa thers. These results impl y th at child ren of educated parents 

are more li kely to attend school, which may have an interesting po licy im plication for 

adult education. In a separate reg ress ion for fe male-headed ho useho lds, more maternal 
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education was found to be associated with a greater probabili ty of co mbin ing work and 

school and parti cipating in work on ly relati ve to schoo l o nl y. In the case of male-headed 

households, however, matern al education reduced the probab ili ty that children comb ined 

work with school; fathe rs' education reduced th e likeli hood o f chi ldren be ing involvcd in 

either work or minimal work. 

2.3 Income, wealth, ownership of assets and child labor 

There are a lot of reasons th at can urge a chil d to labor market, but genera ll y th e most 

common is the presence of low household incomes, which fo rces children to wo rk to 

sustain themse lves or, in less serio us cases, to increase the li fe qual ity of the ir familics. In 

other words, a househo ld will not push children to labor market if the ir income IS 

sufficientl y hi gh (8asu and Van , 1998). 

Various studies have examined the dynami cs surrounding the balance be twecn schoo l 

and work for children in fa milies with few economic rcsources. In Latin America. 

accordi ng to a report by Association of School of Publi c Health (2005), chil clren li ving in 

households of lower socioecono mi c status, measured by total income of the head of 

household, tended to enter the workforce at an earlier age to compensa te I'or lack of 

fam il y earnings. Thi s res ul ted in dimini shed academic perfo rmance (i.e., grcater I'ai lu re 

and grade repetition rates), resulting in an approximate 1. 5 year reduction in the amOUIll 

of schoo ling attained, Also, children who worked were more li kely to have fa il ed at least 

one grade in school. 

A study by Tassew e t al (2005) found that when the part ic ipation rate of chil dren in 

economi c activit y by wealth category is an a lyzed , participat io n in eco nomi c activity 

increased with increas ing ex pendi ture, reached a max im um at thc 100-300 Birr 

ex pend iture level and declined therea fter. For those children not attending school. there 

was a positi ve relati onship between wealth and child labor parti cipat ion , T he results 

showed a remarkable trend when thi s relat ionship was di saggregated by rural and urban 

areas, For urban children attending school, partic ipation rates in economi c ac ti vity 

decl ined as the level of household wealth increased. For those who did not <l llend schoo l, 
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participation rates decl ined up to a certain level of wealth (600- 1000 Bi rr per month) and 

then started to ri se. Thi s result for urban areas indicates that child labor was more closely 

related to income poverty. However, in rural areas, there was a pos iti ve relatio nshi p 

between the leve l of expenditure (wea lth) and children's part ic ipation rates in eco nomi c 

ac ti vity (chil d labor) up to a certain level of wealth. It is a lso ind icated that both for those 

who were attendi ng school and those who were not, the part icipation ratc in wo rk 

increased as the level of household ex penditure or wea lth increased. Thi s may bc a 

consequence o f the "wealth paradox effect" wh ich explai ns that parti cipation of chil drcn 

in cconomi c acti vity can increase with wea lth in rural areas when it is relatcd to land 

ownershi p, s ince failu res in credi t and labor markets mean th at land ow ncrs cann ot 

employ ex ternal laborers and thus use their children to work th e land instead. 

Owners o f land and li vestock who are not able to hire producti ve labor may ha ve an 

incenti ve to use thei r children' s labor instead of send ing them to school. Similarly, if 

households do not have access to credi t, or if they cannot use the ir assets to gain access to 

credit to employ labor, they will use the ir children 's labor. The findings of thc study by 

Young Lives (2005) in Ethiopia indicated that the s ize of a household 's land holdings had 

a positi ve and s ignifi cant impact on children working or co mbining work and sc hool 

relative to schooling only. That is, chil dren of households with greate r land size (becausc 

o f opportunity cost effects) were more likely to spend the ir time working or co mbining 

school and work than attending schoo l onl y. T he impact on chil dren ' s engagemcnt in 

minimal work, however, was insignifi cant. These findings arc supported by qu alitative 

research which hi ghli ghted the problems of growing land fragmentati on and landl ess ness 

due to a combination o f population press ures and poor quality of land . That is, whil e land 

ownership often necess itates some child involvement in labor activi ti es, it a lso provides 

greater economic security th an that e nj oyed by fa milies who have been co mpe ll ed to rent 

or sell the ir land due to natu ral di sasters and tinancial strain s. S uch fami lies arc oft cn 

forced to migrate in search o f low-paying off- i"arm work or to send their ch ildrcn to work 

on co nstruction sites , sell food in the vicinity of places se lling alcoho l (s imultancously 

increas ing the ri sk of sex ual harass ment, abuse and ex ploi tation) or all ow thc ir ch ild ren, 

parti cul arl y, daughters, to be traffi cked to Arab countries . It is also found that the numbcr 
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of livestock that a househo ld owns influences chil d schooling and labor. T hc rcsult s for 

thi s vari able indicated that the number o f livestock a househo ld owns had a pos it ive and 

signifi cant impact on chi ldren engaged in work onl y or combining work and school. In 

the absence o f perfect labor and credi t markets, ow nershi p of larger num bers of li ves tock 

led to greate r chi ld labor (Tassew et ai, 2005). 

2.4 Poverty and child labor 

Child labor is closely assoc iated with po verty. Many poor fa milies are un able to arford 

sc hool fees or other school costs. The famil y may depend on the contri but ion that a 

working chil d makes to the household's income, and place more importancc on that than 

on education. And when a fami ly has to make a choice between sending ei thcr a boy or 

gi rl to schoo l, it is often the girl who loses out (ILO, 2008). T he rcsu lts I'rom the fu ll 

sample as we ll as the vari ous sub samples from the stud y " Rev is iting the Li nk between 

Poverty and Chi ld Labor" in Ghana indicated that chi ldren from poor househo lds are 

more li kely to engage in chil d labor as they grow older. Poverty affects the likelihood of 

engaging in harmful chi ld labor pos itively and is a very robust findi ng sincc it is found to 

be stati sticall y signifi ca nt for the full sample as well as a ll the sub-sam plcs (except for 

urban girls) (Niels-Hugo Blunch and Do rte Verner, 200 I). 

Metin Turan (2005) in hi s s tudy, " Determinin g nature of poverty o n chil d labor" found 

that the basic reason of child employment is poverty for the fa mi ly. Childrcn with 

fam ilies deprived o f econo mi c and social security are obliged to work to contribu te to 

their fami lies. In so me cases, it is onl y the child who brings inco me to the fa mil y. 

2.5 Child labor and informal sectors 

In man y developing countri es, workin g chil dren are hi ghl y conce ntratcd in thc infonnal 

sectors of the econom y. In such sectors, the ir activi ti es are not "offic ial" and thcy work 

for people that are not norm ally registered as employers (lLO/IPEC. 2004). 

Sherry L Baron made a study ti tled " Injuries in Child Laborers in the In formal Scc tor in 

Mex ico C ity, Mexico, 1997" on a total of 584 inj ured chil dren from 5 to 17 yea rs of age. 
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of who m 72% were male. Of the children involved, 18% were ages 01' 5- 9. 30'31 were 

10- 13, and 52% were 14- 17. Among both males and females. a large perccntage of 

work-re lated inj uries occurred whi le they were commu ti ng to work: 28% for males and 

25% fo r females. Injuries occurring while commuting to work are considcrcd work­

related injuri es in Mex ico. To analyze the remainder of the work re lated injuri es. the 

occupati ons of the inju red chi ldren were class ified into five groups: (I) streets workers. 

(2) domes ti c workers, (3) workers delivering services to homes such as di stribu tors 01' 

bOllled water and garbage co llectors, (4) retail employees includ ing wo rkcrs in stores. 

markets, and food establishments, and (5) construction and construction hclpers. Thc 

resu lts revea led that males had the most work-re lated injuries occulTing in construct ion 

workers and construction helpers (38%), followed by worke rs in stores, markets. and 

restaurants (23%); for fe males, most injuries occu rred in workers in stores. markets. and 

restaurants (50%). The most common causes of injuries were contact wi th equ ipmen t or 

objects (4 1%) and fa ll s (19%). Although the numbers were small, violence was an 

important cause of inj ury amo ng those working in the streets (two out of three injuri es) 

and among- those injuries that occurred while commuting to work. (fo ur out o f 2 1 

inj uries). 

According to a study in the informa l sectors in Gulele Subci ty, Addi s Ababa. child 

workers are largely avail ab le in many different sectors of the area. A number of underage 

children are engaged in diversified productive activit ies. Child ren of e ither sex arc laking 

part in th e chi ld labor market o f the stud y areas for vari ous reasons. In th e contcxt of the 

study, the partic ipation of children is gender strat ified. As a res ult , most of the worki ng 

children in the sectors are male child ren. It is safe to say that they are male dominated 

economic sectors. However, there are very few girl s who are working in the informal 

sectors particularl y in businesses li ke baking injera for sale, in commercial sex wo rking, 

serving cl ients in cafes, street peddling and coll ecting firewood for sa le. The domination 

of boys may be due to the trad itiona l outlook of parents towards sendi ng their female 

chil dren outside thei r ho me for work and the harassments fe male chi ldren may face in the 

outside world . Working children in the sectors are chi ld labore rs with di sad vant aged 

background involving lack o f or min imal access to education duc to houscho ld pove rty, 
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being orphans and are mi grated from rural areas or other urban centers . The parellis 01· thc 

working children are engaging in 'marginal ' econo mi c acti viti es large ly due to lac k of 

appropriate skill s and education. As a resu lt of their illiteracy, most ly they clevc lop ve ry 

littl e conce rn for their children 's educati on and thus se nd them to the labor marke t to 

supplement the meager household income (Addisu Gedlu , 2008). 
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3. Data and Methodology 

3.1 Source of Data, Study Area and Sampling Procedure 

3.1.1 The source of data 

The data source for thi s study is the Ethiopia Child Labor Survey conducted by Central 

Statisti cal Agency (CSA) of Eth iop ia in 200 I . This survey is the first of its kind carried 

out by CSA. The survey was des igned to provide stati stica l data on children's ac ti vit ies 

focusing on the statu s of schooling, non·economic and economic activities . 

3.1.2 Study Area 

Southern Nations, Nati onali ties, and People 's Region is one o r the nine regions 01' 

Ethiopia. Its capital is Hawassa. The SNNPR borders Kenya to th e south, Sudan to the 

west, the E thiopi an region of Gam bela to the north , and the Eth iopian region or Oromia 

to the north and east. Besides Hawassa, the region's major citi es and tow ns include Arba 

Minch, Wolai ta Sodo, Dilla and Hosaena. 

Based on the 200 1 Ethiopia Child Labor Survey conducted by the Central S tati sti cal 

Agency of Ethiopia , the SNN PR has an estimated tota l popu lation 01' 12,43 1.2 18 of 

whom 895,958 (7.2%) are urban dwellers and 11 ,535,260 (92.8%) are rural inhab itants; 

thi s makes the SNNPR most rural region. Out of the tota l popu lat ion, 3 1.2% are chil dren 

aged 5 to 17 years. 

3.1.3 Sample Design 

The 2001 Stand ·alone Natio nal Chi ld Labor Survey of Ethiop ia covered both rural and 

urban parts of the co untry. For the purpose of the survey the pop ulation o r the co untry 

was divided into three major categories namely, rural (category I), major urban centers 

(category 2) and other urban centers (category 3). 
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3.1.4 Sampling Frame 

The Enumeration Area (EA) delineated for the 1994 Populati on and l' lousing Census of 

Ethiopia was used as a sampling frame for the selecti on of Primary Sampling Uni ts (psu). 

The sampling frame used for the selection of ultimate sampling units (ho useho lds) was a 

fresh li st of househo lds, whi ch was prepared by the enu merator in the samplcd EA at thc 

time of the survey. 

3.1.5 Sample Size and Selection Scheme 

A sample s ize of 1,257 EAs was fixed based upon the requ ired prec is ion level and 

avail able resource fo r the survey. The 1999 National Labor Force Survey res ult was uscd 

to determine the required number of samp le households per PSU/EA. For the survey, it 

was found that about 35 households per EA wou ld give fair and reasonabl e estimatcs at a 

required reporting level for the variables under study. 

In category I and II stratified two· stage cluster sam pling was used fo r thc se lec ti on o r 

ultimate sampling units . The Primary Sampli ng Units (PSUs) are EAs and secondary 

sampling units are households. In category III stratified three stage c luster sampling was 

used for the selection of ultimate sampling unit s. In thi s category the PSUs are to wns, thc 

Secondary Sampling Uni ts (SSUs) are EAs and the terti ary samp li ng uni ts are 

households. The probability proporti onal to size (PPS) systemati c sampling, size bc ing 

total number of households obtained from the 1994 popul ati on and housing census was 

used for selection of towns and EAs. 

From category 1, a total of 723 EAs, from category II a total o f 305 EAs and from 

category III a total of 229 EAs were selected. After generating a fresh li sting of 

househo lds within each sample EA at the beginning of thc ti eld wo rk the survcy 

questi onnaire was admini stered to 35 systemati call y selected househo lds. for rura l and 

both categories of th e urban do mains. 
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3.2 Variables used in this study 

Dependent vari able: work status of children: 

~ Working = I 
~ Not working= 0 

Independent variabl es: 

The follo wing are variabl es that are assumed to influence the predi cti on of the wo rk 

status of children. 

No. Description and Name Categories 

I Sex of ehild ( SEXCH) ( I) Female 

(2) Male 

2 Age of child (AGECH) ( I) 5-9 

(2) 10- 17 

3 School attendance of child ( I) Attending 

(SCHCl-\) (2) Not attending 

4 Relationsh ip to the head of the ( I) Son/daughter of head and/or spouse 

household (RELATHEAD) (2) Other re lati ve 

(3) Non relati ve 

5 Household size (HI-IDS IZE) ( I) 1-4 

(2) 5-7 

(3) 8-9 

(4) 10 and abo ve 

6 Househo ld Income ( I) Less than or eq ual to 2000 I3r 

(HHDlNCOM E) (2) Greater than 200 I Br and less than or 

equal to 4000 Br 

(3) Greater than 400 I Br 
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7 Religion of the head of the ( I) Orthodox 

household (2) Muslim 

(RELG) (3) Protestant 

(4) Others 

8 Marital status of head of ( I) Married 

household (2) Di vorced/Widowed/Separatecl 

(MARITST) (3) Never married 

9 Employment status of head of ( I) Employee 

household (2) Self employed 

(EMPST) (3) Others 

10 Migration status of head of ( I) Migrant 

household (2) Non mi grant 

(MIGRE) 

II Education status of head of ( I) Ill iterate 

household (2) Primary 

(EDUCHEAD) (3) Junior 

(4) High school and above 
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Among the pred ictor vari ables given above, some of them are hypothes ized as follows: 

I. The vulnerabi li ty to chi ld labor is hi gher amo ng male children as compared to 

fema le children. 

2. Child labor is positi vely related with age of childre n. 

3. Child labor is in versely re lated with ed ucati on status of the head of thc houschold. 

4. The likelihood that a child will work increases as the s ize of the household 

increases. 

5. School attendance of chi ld reduces the likelihood that a ch ild wi ll parti c ipate in 

work. 

6. Increase in househo ld inco me decreases chi ld labor. 

3.3 Method of Data Analysis 

3.3.1 The logistic regression 

To analyze the data, both un ivariate_and multiple logistic regression tech niq ues are 

employed. Logistic regress ion can be binary or mu ltinomial. Thc binary or binomia l 

logistic regression is th e type o f regression which is used when the dependen t variablc is 

a dichotomous and the independent variab les are of any type while multinomial logistic 

regress ion is used when the dependent vari able has more than two categories. In thi s 

study, the binary logistic reg ress ion is used since the dependent variable, thc work statu s 

of chil dren , is dichotomous, th at is, it assumes only two va lues: working ( 1) and not 

working (0). The log ist ic regress ion is used beca use of two main reasons: the firs t is its 

ex treme fl exibility and ease, and the second is because it leads itse lf to a mcaningful 

interpretation . 

Logistic regression can be used 

• to predict a dependent va riab le on the basis of continuous and/or catego ri ca l 

independent vari ables and to determine the percen t of variance in the dcpendcnt 

variable explained by the independent variab les; 

• to rank the relative importance of independent variables. 
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Logistic regression calculates changes in the log odds of the dependent variab le . not 

changes in the dependent variable itself as OLS regression does. Unlike OLS regression, 

logisti c regress ion does not assume li neari ty of relat ionship between the independent 

variables a nd the dependent variable, does not req uire normality ass um ption. docs not 

assume homoscedastieity, and in general has less stri ct requiremen ts. The logisti c 

regress ion applies max imum li kelihood estimation a fter transformin g the dependent into 

a logit vari able (the natural log of the odds of the dependent vari able occurring or nO I). In 

thi s way, logisti c regress ion es timates the probabi lity of occurrence of a certain cvent. 

3.3.2 The Logistic Regression Model 

As menti oned previously, the independent or predictor vari ab les in logistic rcgress ion can 

take any form. That is, logi stic regression makes no assumption about the di stributio n o r 

the indepe ndent vari ables. They do not have to be normall y distribu ted, linearly related or 

of equal variance within each group. The relationship between the pred ictor and response 

variables is not a linear function in logistic regress ion; instead, the logistic regress ion 

function is used, which is the logit transformation of success probability, p, of Ihe i ,I> 

individual. In logisti c regreSSion , a s ingle outcome variab le Y, (i= I--- n) i'ulluws a 

Bernoulli probability function that takes on the val ue I wi th probab ili ty p, and 0 with 

probability 1- p,. Then Pi varies over the observations as an inverse logi sti c function of 

a vector X i of predictors for the i,I> indi vidual whi ch includes a consta nl and k 

explanatory variables , th at is, 

X:fJ 
e' 

I , ... , n .. . .... . .. . .......... ( I ) 
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, 
Where: P = (Po'P, "'" P,)' and Xi = (XOi,Xli"",Xki) with xo, = I , 

In log istic regression, the dependent variable is a logit , whi ch is th e natural log or th c 

odds, that is, 

log(odds) = log it(Pi ) = In( Pi J 
1- Pi 

where: 

., ... ......... . , . . .. " .. (2) 

Pi = p(Yi = 1 1 X i ) is the probability of success or chance of be ing in the wmki ng 

category. 

So, a logit is a log of odds and the odds are a functi on of Pi ' the success probabilit y. 

And a model parameter Pi is interpreted as the chan ge in the log odds for a onc unit 

increase in X i ' holding all the other predictors constant, or after adju sting for the othe r 

predictors, If Pi is positive and greater than one, the odds are increas ing; if p, IS 

negati ve, the factor will be less than one, indicating the odds are decreasing. When p, IS 

zero, the factor equal s one, which leaves the odds unchanged (Hosmer Jr. and LCl11cshow, 

1989). 

In logistic regress ion, Exp (/J ) is the es timated multiplicati ve change in the odds I'm a 

unit increase in the predictor. control ling for the effect o f othe rs. The value o r the re lative 

odds rat io can be further ex pressed as a percentage chan ge of the odds, (i.e, Exp (p )- 1), 

The signifi cant level of the regression coefficient s will be determined by p-value and the 
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analysis of the resu lt wi ll be presented in the form of odds ratios. (i.e . the rat io of thc 

probability that the event will occur to the probability that it will not). 

The logisti c regression is interpreted us ing odds ratio. The odds rati o so me timcs refcrs to 

the ri sk or chance of occurrence. The odds rati o is, therefore, obtained by the probab ilit y 

of event occ urring to that o f probability of event not occurring. The odds ratio o f the 

reference category is one by definition. 

The parameters in logisti c regress ion model represent the increment or the dec remcnt in 

the log odds fo r the categories as opposed to the reference category holding all I'actors 

constant. 

3.3.3 Assumptions of the logistic regression model 

In addition to the advantages stated above, logistic regress ion has so me use ful 

ass umptions that have to be considered for efficient use of the method. 

~ Meani ngfu l coding : If the independent variables are not coded meaning full y, 

log istic coefficients will be difficult to interpret. The conventi o n for binary 

log isti c regression is to code the depe ndent class of greatest interest as I and the 

other cl ass as O. For multinomial logi stic regression, the class of greatcst intcrest 

should be the last class. Logistic regression is prcdicting thc log odds of being in 

the class of greatest interes t. 

~ Inclusion of a ll relevant variables in the regress ion model: If relevant variabl cs are 

omitted, the common vari ance they share wi th inc luded variables may bc wrongly 

attributed to those vari ables, or the error term may be inflated 

~ Exclusion of all irre levant variables: If causall y irre levant variab les are included 

in the model, the common variance they share with included variabl es may be 

wrongly attributed to the irrelevant variab les. The stronger the correl ation o f the 

irrelevant variab le(s) with other independent variables, the greate r the standa rd 

errors of the regress ion coeffici ents fo r these inde pendent variab lc. 
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3.4 Estimation of parameters 

In Fitting logi stic regress ion mode l, the maximum like lihood and no n-iterative weigh ted 

least squares are the two commonly used est imation methods (Green, 1993 and I-l osmer­

Lemeshow, 1989). When the assu mption of normality of the predictors does not hold. thc 

maximum likelihood method is more e ffi cient than the non-iterati ve weighted least 

squares method (Maddala, 1992). Therefore, in thi s study the maximum likelihood 

estimation technique is employed to estimate the parameters of the model . Such 

estimators are unbiased and effi cient and therefore techni ca ll y superi or to those of 

ordinary least squares (OLS). Ordinary least squares estim ati on with a binary dependent 

variable yie lds unbiased but ine ffi cient est imators because of the hctcroscedasti city 

disturbance term (House, 1985). 

Let P; be the probabi lity of success, which is eq ui valent to the probability that thc 

respo nse va riable Yi assumes the value one. T hen: 

1 
j'J =P(Y= lI X)= I 

: I I , 1 + e - Xi /3 i= 1, 2, ." n .. (3) 

where X i = (x Ii' X 2, , ... , X ki ) is vector of predictors fo r the i,h indi vidual 

Each observation (response) can be considered as an outcome of a Be rnou ll i tri al. Thus. 

For the i ,h observation Y i ' the Bernoulli distribution is: 

i= 1,2, " ') 11 .... (4) 

Then the like lihood function is the joint probability di stribution o f a ll n observations and 

is given by: 

( 

'fJ )I-Y' 1/ 11 1 Yi - Xi ' 
_ )'j l-Yi _ e 

L- f]p; (1-pJ -H 1 -Xi/3 ) -X;/3 
;=1 til\.. +e 1 +e 

i=I ,2, ... ,II ..... (5) 
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Taking the natural logari thm of both sides gives : 

" ( l )" ( e -x:p J lnL = LYi1n -x;p + L(J -yJ ln , -x;p 
i =1 I + e i= l 1 + e 

... (6) 

Thus, by maximizing the log-like lihood fu nction in eq uation (6) we can est imate the 

parameter vector ~. But the equation is non linear in p, and as a resu ltthc es timatcs do not 

have a closed form express io n. Therefore, we can obtai n /J, the cstimator o r f3. using a 

numerical iterative method (Agresti , 1996). 

3.5 Model development and model assessment 

3.5.1 Model developm ent or variable selection 

The goal of logistic regression is to correctly predict the ca tegory of ou tcome I·or 

indi vidual cases using the most appropriate model. To accomplish thi s goal. a mode l is 

created that includes all predictor variables that are useful in predicting the response 

variable. Several different options are avail ab le durin g model creation. Variab les can be 

entered in to the model in th e order speci fied by the researcher or logistic regress ion can 

test the fit of the model after each coefficient is added or de leted, ca ll ed stcpwise 

regress ion. The basic procedures in volve (I) identifying an initi al model, (2) iteratively 

"steppi ng," that is, repeatedl y altering the model at the prev ious step by adding or 

removing a predictor vari able in accordance w ith the "stepping criteria. " and (3) 

terminating the search when steppin g is no longer possible given the stepping cri tc ri a. or 

when a specified maximum number of steps has been reached. The two major categories 

of stepwise regression techniques are: ( I) the fo rward stepwise and forward enJry and (2 ) 

the backward stepwise and backward removal. In thi s study, the forwa rd stepwise and 

forward entry method is used to select variabl es. 
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3.5.2 Assessing goodness of fit 

After developing the model for ou r data, it is better to inves ti gate how effec ti ve th e mocle l 

is in describing the ou tcome vari able. The Pearson's Chi -square, the li kelihood ratio lest 

(LRT)(Deviance), Hosmer- Lemeshow test and the Wald test are the most com mon ly 

used measures of good ness of fit for categorical data. Among th em, some arc briefly 

discussed in the following section. See detail di scuss ion in Agresti ( 1996). 

3.5.2.1 The Hosmer-Lemshow Test: 

The Hosmer-Lemshow test is one of the methods used in tes ling the hYPolhes is Ihal the 

model fits the data. In th is approach, data are divided into 10 groups. From each group. 

the observed and expected number of events will be computed and the test slati slics is 

given by 

g 

I (Ok -Ekr 
C=~k_=I~ ________ _ 

where g is the number o f group, 0, is observed number of events in the k ,,, gro up. E, 

is the expected number of events in k'" group, and V, is a va ri ance correct ion rac lor for 

the k'" group. If the difference between the observed number o r even ts and whal is 

A 

expected by the model is large, then the statist ic C becomes large and therc will be 

evidence aga inst the null hypothes is that the model is adeq uate to fit the data. Thi s 

stati sti cs has an approx imate chi-squ are di stribution with g- I degrees of freedom . 

3.5.2.2 The Likelihood Ratio Test: 

The likelihood ratio stat istic, G ' , is the other commonl y used approac h whi ch is based on 

the comparison of the filled and the observed counts. Large va lue of G' indicates lack or 

fit of the model. If the fit of the model is not good, res iduals and other di agnos li c 

meas ures describe the in lluence of individ ual observations on the mode l fit. 
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The likelihood ratio statistic, G ' , is given by 

G2 = -2LL _ (_ 2LL , )= _2Jn( likelihOOdR ] 

R I likelihoodp 

where the likelihood ratio is -2(log likelihood R) for a restri cted (small er) mode l mi nus (-

2 log like lihood F) for a full (larger) model which is the same as the log o r the rat io of the 

two like lihoods, that is di stributed as chi -square. The full or larger model has all the 

parameters of interest in it whcreas the restricted is nested in the larger mode l. Thc 

restricted model has one or more of parameters in the full modcl res trictcd to so mc valuc 

(usuall y zero). The parameters in the nested model should be a propcr subset o f the 

parameters in the full model. Here the chi -square test is employed to see whcther 

including a vari able improves goodness-of-fit measure. If chi -square is significant, the 

vari abl e is considered to be a significant predictor in the equati on. 

3.5.2.3 The Wald Test: 

The other meas ure o f goodness o f fit is what we ca ll the Wald stati sti c which IS 

commonly used to test the significance of indi vidual logistic regression coellicicnts for 

each independent variable . For a dichotomous independent vari able, the Wa ld stat istic is 

given by 

When the samp le s ize is large, the stati stic has an approximate chi - squ arc d is tri buti on 

with one degree of freedom. 
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3.6 Model Diagnostics 

The fitted model may be inadequate beca use of particu lar obscrvati o ns. outli ers or 

in tluential va lues . These observati ons may affect the concl usion to be draw n from the 

analys is, thus, de tecti on and treatment of such observations shou ld be part or the model 

adequacy check. Detection and treatment of outli ers and innuenee d iagnost ics are some 

of the stati stical techniques that are used to exami ne the adequ acy 01' a fitted model. 

3.6.1 Outliers 

Outliers are observati ons that are unexpectedl y far-away from the remaining observat ions 

in the sample. Such values may occur as a result o r measurement e rrors or cmploying a 

faulty experimental procedure. Some o f the stati stica l techn iques that are used to detec t 

the presence and ex tent of infl uence of outliers are: unstand ardi zed res idua ls. Y, - il , ; the 

Pearson or standardi zed res iduals, 

,,( A )2 
2 "y. - u . X = L.. ' , 

,=1 {i,(l -u,) 
and dev iance (0 ) whi ch is 

given by ± 2 where u is the number of parametcrs in the 

model. In thi s study, the standardized residuals meth od is employed . Using the 

sign ificance level 0.0 I, the presence of outliers is signaled if the standardi zed res iduals 

li e outside the range of the interval (-3, 3). If the presence of outli ers affects the 

inference, the decision whether or not to include them or rev ise the model must also 

j'equire a close subj ecti ve examination of the data in addition to stati sti ca l gro un ds. 

3.6.2 Influence Diagnostics 

If exclusion or an observati on from the data set results in substanti al changes to a ce rtain 

aspects o f the fit of the model , then the observat ion is said to be influential. Leverage 

stat istic; ( ';", whi ch is the di agona l e lement of the matrix H = X (X 'X t' X'). OFBETA 

(the change in the logistic regression parameter estimates when the observa ti on is 
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, 
rho 

, C' " deleted) and Cook s distance ( ; = ( ' ) where I; is the Pearson rcs idual. 
ul - h.;; 

hll is 

the leverage of case i and u is the number of parameters in the model) are some of the 

statistical techniques used in intluence diagnostics. Of these tech niqucs. the Co()k~\' 

di stance is employed for thi s study to assess the overall impac t of an obsevarvation on th e 

, 
estimated paramete r vectorjJ. Thus, po ints for wh ich Cook's di stance grcater than one is 

cons idered as an intluential. In add ition, using DFBETA stati stic, the specific impact o r 

an observation o n the regression coeffi ents is checked. DFBETA greater than one is 

considered as o utlier for criti cal variables in the model. 

3.6.3 Multicollinearity 

Multicollinearity in logistic regress ion models is a result of strong correlations between 

independent variab les. T he ex istence of multi co llinearity intl ates the varia nces of the 

parameter estimatcs. That may resu lt, particul arly for sma ll and moderate sample sizcs, in 

lack of statistical significance of individual independent vari ables while th e ovcrallmodel 

may be strongly Signifi cant. Multicollinearity Illay al ~o result in wrong signs and 

magn itudes of regression coefficient estimates, and conseq uentl y in incorrect conc lu sions 

about relationships between independent and dependent vari ab les. Some o r the stati sti ca l 

techniques that have been proposed for detecting multi co llinearity among categorica l 

predictor vari ab les are: inspecting o ff-diagonal e lements of the Kend all 's tau bivariate 

corre lat ion matri x of the explanatory variables; variance intl ati on factors (V IFs) . 

tolerance and condition number or indices. Among them, thi s study used va ri ance 

intl at ion factors (V IFs) and tolerance. 

Tolerances or variance in tlati on factors (VIFs) are probably supe rior to the anal ys is based 

on bi varaitecorrelations and defined as VIF!;J .)= I 2 
, 1- R , 

where R 2 is thc coe ffi c ient , 

of determination obtained whe n x , is regressed on the remaining p -I predictors. The 

VIF for each term in the model meas ures the combined effect o f the dependencies among 

the predictors on the variance of that term. A commonl y given rul e of thumb is that if any 
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of the VIFs exceeds 5 or 10, it is an indication that the assoc iated regress ion coeffi cients 

are poorly estimated because of multicollinearity. Another app roach is taking th e in ve rse 

of VIF termed as tolerance associated with a predictor. When the to leran ce is small , say 

less th an 0.01 then , it would be expedi ent to discard the variable with sma ll est to lerance. 

A to lerance close to I means there is littl e multicollineari ty; whereas a value close to zero 

suggests that multi collinearit y may be a threat (Marq urd t, 1970). 
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4. Statistical Data Analysis and Discussion 

4.1 Summary Statistics 

I. Introduction 

In this study the response variable, work statu s of children, is binary; that is, it assumes 

onl y two values 0 and I . To assess the relationship between the response variable and the 

suggested independent vari ables , the logisti c regress ion ana lysis is employed. Before 

goi ng to the analyses of uni variate and mu ltivari ate stati sti cs, it is better to start by bri e i"l y 

summari z ing th e cases of the data. The total number of cases in thi s stud y is 4859 of 

which 2042 are not working (control ) group and 28 17 are working children. The 

fo ll owing two sections descri be the percentage di stribution of se lected demograph ic and 

socio-eco nomic variables by work statu s of children. 

II. Demographic factors and wodting children 

In this section, we give a brief analysis of the cases of the work ing children out of the 

tolal number of cases for each vari able. A mong the children in the work ing category. 

57 .9 % are fe male workers whereas the remaining 42.1 % are ma les. Thc majority 

(6 1.9%) o f the working children are in the age group 5 to 9 yea rs and the rcmaining arc in 

age group 10 to 17 years. Out of the children categorized in the working group. abou t 

82.7 % are sons or daughters of head and/or spouse and the remaining are othcr re lativcs 

( 14.4%) and non relati ves (2 .9%). Abo ut 93.9 % of the fa mili es of the children are non 

mi grants and the rest are fou nd to be migrants. The household size of thc largcs t gro up 

(49.0%) of the working child ren is 5 to 7 persons per household foll owed by I to 4 

persons per household (30.4%) and 10 and abo ve persons per household ( 12 .1%) . Table 

4. 1 below gives detail s of the above d iscussion. 
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Table 4.1 Demographic factors by working children 

Demoaraphic factors Working percent 

F 1632 57 .9 

M 1185 42. 1 

Sex of ch ild Total 2817 100.0 

5 to 9 1744 61 .9 

10 to 17 1073 38.1 

Age of chi ld Total 2817 100.0 
Son or daughter of head andlor 
spouse 2329 82.7 

Other relat ive 407 14.4 

Relationship to head of the 
Non relative 81 2.9 

household Total 2817 100.0 

Migrant 172 6.1 

Non miqrant 2645 93.9 
Migration status of head of 
household Total 281 7 100.0 

1 to 4 870 30.9 

5 to 7 1381 49.0 

8 to 9 224 8.0 

10 and above 342 12.1 

Household size Total 2817 100.0 

III. Socioeconomic factors and working children 

Nearl y 64.3 % of the household heads of the fa mili es of the children in the working 

category are married and 20.9 % and 14.8 % are di vorsed/widowed/separa ted and ne ver 

married, respectively. T he majority of the household heads of the work ing children are 

illiterates (66.5 %) fo llowed by about 16.7 % and 11 .4 % pri mary and j unior school 

completes, respectively. About 58.0 % of the households earn a yearl y income less than 

or equal to 2000 Br and 33.5 % earn greater than 200 I Hr and less than or equal to 4000 
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Br. The major category of reli gion o f the heads of the househo ld is Protestant (47. 1 % ), 

and O rthodox and others categories constitu te 12.6 % and 36.0 %. respec ti vely. About 

69.3 % of the working child ren attend formal ed ucation and 30.7 % of the child ren are 

not attending school. Majori ty (70.9%) of the household heads of the wo rking children 

are self employed and about 25.9 % are empl oyees . Table 4.2 below gives the detail s of 

the above. 

Table 4.2 Socioeconomic factors by working children 

Socioeconomic factors Working percent 

Married 1811 64.3 

Divorced/widowed/separated 589 20.9 

Maritat status of the head of Never married 417 74.8 

the household Total 2817 100 

Less than or eaual to 2000 Br 1634 58 

Greater than 2001 and less than or 944 33.5 
eaual to 4000 Br 

Greater than 4001 Bf 239 8.5 

Household income Total 281 7 100 

Illiterate 1873 66 .5 

Primarv 470 16.7 

Junior 322 11 .4 

H iqh school and above 152 5.4 
Education status of the head of 
the household Total 281 7 100 

Employee 731 25.9 

Self emoloved 1998 70.9 

Others 88 3. 1 
Employment status of the head 

281 7 100 of the household Total 

Orthodox 354 12.6 

Muslim 122 4.3 

Protestant 1328 47.1 

Others 1013 36 
Religion of the head of the 

281 7 100 household Total 
Attending 1951 69.3 

School a ttendance of 
Not attending 866 30.7 

c hild Total 2817 100 
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4.2 Univariate Analysis 

Befo re proceed ing to the multivariate analys is, we need to test whether th ere is a 

significant association between the dependent variable and each of the independent 

variables. As the va ri ables used are categorical, the c hi -sq uare stati sti c is used . S ince the 

Pearson chi-sq uare test is asymptoti call y equiva lent to the li ke lihood ratio chi -sq uare test. 

it can also be used to test the s ign ifi cance of each pred ictor vari able . 

T he variables that are found to be sign ifi cant in the uni variate an alys is, using Pearson 

chi-square test are sex o f child (SEXCHl LD), age of child (AG ECI-I ). mi gration status or 

head of the household (MIGRE), household size (1-II-1 DS rZE) , household income 

(1-II-1DINCOME). marital status of head of the household (MAR IT) , education sta tus or 

head of the household (EDUCHEAD), reli gion of the head of the ho usehold 

(RELIGION) and schoo l attendance of child (SC HOOLCI-I ). The variab les that arc not 

significant in the uni variate analysis are re lationship to the head of the household 

(RELATI-IEAD) and employment status of the head of the household (EMPSTATUS). 

Note that high val ues of Pearson chi-square value for a given independent variable 

indicates that there is strong association between each o f the given inc.lepcndent variables 

and the dependant variable keeping the effect of other factors constant. Tab le 4.3 bclow 

gives the summ ary of the above find ings. 
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Table 4.3 Variables in the univariate analysis 

Pearson chi-square p-value 

Variable value OF (asymptotic) 

Sex of chi ld 156.327 1 0.000 

Age of child 561.420 1 0.000 

Relationship to the head of the household 4.146 2 0.126 

Migration status of the head of the 

household 29.945 1 0.000 

Household size 50.499 3 0.000 

Marital status of head of household 41.048 2 0,01 4 

Education status of the head of the 

household 26.891 3 0.000 

Employment status of head of household 2.521 2 0.284 

Religion of head of the household 110.370 3 0.000 

Income of the household 9.2 2 0.01 0 

School attendance of child 9.625 1 0.002 
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4.3 Multip le Logistic Regression Analysis 

In the uni variate analys is, we can onl y examine the presence of stati sti ca l assoc iation, 

th at is, the degree to whi ch an independent variable is assoc iated with the dependent 

vari able wi thout controlling the effect of others. In othe r words, th e uni va ri ate approach 

ignores the possibility th at a co ll ecti on o f variables, each of which is weakly associa tcd 

with the outcome, can become an important predictor of the outcomc when taken 

together. This is the main prob lem with any un ivariate approach (Hosmer and Lcmcshow. 

1989). 

In order to examine the e ffect o f more than one variable s imu ltaneous ly, mu ltiple log ist ic 

regression analysis is done using those variables th at are signifi cant in uni variatc 

analys is. Among the stepwise regression techniques, fo rward stepwise li keli hood ratio 

method is used to select vari ab les. Using stepwise selection , the variables entered arc: age 

of child, sex of child, religion o f head of the househo ld , mi gration statu s of head of th e 

household, household size, household income, education statu s of head of the housc hold , 

school attendance of child and marital status of head of the household. 

All the variables that are signi ficant in uni vari ate analys is are also fou nd to be sig nifi can t 

in multiple logistic regression analys is. The values of wald statist ic for individual ~ 

coeffic ients also support the above res ults, that is, the estim ated va lues (/3,'s) are 

significantl y different from zero at ~0.05 level of significance for a ll nine variablcs th at 

are selected above. 

In the following table, the estim ated coeffi cients (/3,'s) for those covariates in the final 

model, the ir standa rd error and the odds ratio for each es timated coeffic ient /3, are given 

as follows: 
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Table 4.4 Var iables in the final model 

Covariates Sub-groups /3 S.E.( /3) Wald DF Sig . Exp( (3) 

Migration MigranIIRe!) - - -
status of head 

Non migrant .927 .172 28.885 1 .000 2.527 

Household size 27881 3 .000 

HIRe!) - -

5-7 .132 .109 1.482 1 .224 1.142 

8-9 .013 .102 .0 17 1 .896 1.013 

10 and above .838 .179 21.856 1 .000 2.313 

Education 20.600 3 .000 
status of head 

IlIileraleIRe!) - -

Primary -.806 .181 19.951 1 .000 .446 

Junior -.757 .193 15.362 1 .000 .469 

High school and -.672 .201 11.137 1 .001 .511 
above 

Marital status of 
head 

1 ?.444 2 .005 

. . - - . 
MarriedIRe!) 

Divorsed/widowed/se .321 .089 
paraled 

13.011 1 .000 1.379 

Never married .685 .113 36.998 1 .002 1.984 

Househo ld 37.128 2 000 
income 

Less than or equal to - - . . -, 
2000 Br.(Re!) 

Greater than 2001 -.458 
and less than or equal 

.130 12.439 1 .020 .633 

10 4000 Br. 

Grealer Ihan 4001 Be. 
-.414 .135 9.405 1 .000 661 

4 1 



Religion of 118.025 3 .000 
head 

Orthodox(Ref) -

Muslim -.923 .098 89.337 t .000 .397 

protestant .229 .183 1.564 1 .211 1.258 

Others .017 .078 .050 1 .823 1.010 

School Atiending(Ref) - -
attendance of 
child Not atiendinQ .246 .070 12.401 1 .000 1.279 

Age of child 5-9(Ref) - -

10-17 1.659 .068 588.181 1 .000 5.252 

Sex of child Female(Ref) -

Male .887 .066 178.976 1 .000 2.428 
. . 

*Re f lIldl cates re ference category 

4.4 Assessing goodness of fit of the model 

After fi tting a model to our data, we have to investigate how effective thc modcl IS In 

describing the response variable. The model is said to be a good fit if the agreemcnt 

between the observations and the corresponding fitted va lues is good. 

The likelihood ratio test 

As we have discussed in chapter 3, the li kelihood ratio stat isti c is givc n by 

- 2LLH - -2LLF =-2I n .. R. The ( ) (
likelihood ) 

l1kelil1Ood F 

- 2LLH for the restri c ted (s mall er) modc l 

is 6611.864 and - 2LLr for full (larger) model is 5543 .527 Thus, the model chi -squ are 

value 1068.334 with P- va lue 0.000 shows a large decrease in dev iance and implies that 

the model is a good fit. Table 4.5 below gives the summary of the above finding. 
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Table 4.5 model fitting information 

Model fi t cri teria Li kelihood Ratio Tests 

-2 hog likelihood Chi -square OF 

Intercept onl y 66 11.864 

Final 5543.527 1068.334 8 

Hosmer-Lemeshow Test 

Similar to the previous tes t, the hypothes is to be tested here is 

Ho: Model fits the data 

HA: Model does not fit the data 

Sig. 

0.000 

The value of Hosmer-Lemes how stati stic fo r the final step (co mputed using SPSS ) was 

12.359 with a p-value of 0 .1 36. Thus, the final stage res ult of the I-Iosmer- Lemeshow test 

statistic leads to non- rej ecti on of the above nu ll hypothes is and it can be concluded that 

the model fits the data wh ich agrees the like lihood ratio test result. 

Classification table 

Classification table is another way of summari z ing the res ults o f a fi tted logisti c 

regression model. This table gives us the resul t of the out come variab le Y which is cross 

classified with a dichotomous vari able whose values are derived fro m the estimated 

logistic probabilities (Hosmer and Lemes how, 1989) . Here also, we can assess the 

goodness of fit of a model. As can be seen from the fo llowing tab le, the filled model has 

an overall predicti ve accuracy of 70 .4 % which may be considered suffi cient. 

Table 4.6: Classification Table 

Predicted 

Observed 

Percentage 

work status of chitd Correct 

not working working 

work status of chi ld not working 11 85 857 58.0 

working 579 2238 79A 

Overall Percentage 70A 

The cut value IS .500 
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4.5 Mode l diagnostics 

Besides global examination of the model, it is al so useful to in vesti gate the characteri stics 

of indi vidual cases in our data. That is, the adequacy of the fi lled model is chec ked for 

possib le presence and treatment of outl iers and innuent ial values. The di agnosti c tes t 

res ults for detecti on of outlie rs and innuent ial va lues are given in the foll owing tabl e. 

Table 4.7: Results of diagnostic tests for out li ers and in nuential values 

minimum maximum 

Normalized residuals -2.96584 2.84509 

Cook's influence statistics 0.00002 0.05419 

DFBATA for constant -00311 2 0.02454 

DFBETA for sex of child -0.00273 0.00 174 

DFBETA for age of ch ild -0.00344 0.00114 

DFBETA for migration status of 

head of the household -0.02528 0.01952 

DFBETA for household income -0.01047 0.01407 

DFBETA for household size -0.00718 0.00783 

DFBETA for marital status of 

head of the household -0.00670 0.00582 

DFBETA for education status of 

head of the household -0.02349 0.02749 

DFBETA for re ligion of the head 

of the household -0.02695 0.02167 

DFBETA for school attendance 

of child -0.00305 0.00305 

The above table shows that the normali zed res iduals are with in the interva l of -3 and 3 

whi ch impl ies that no outlier is detected at signi fi cance level o f 0 .0 1. The cook's 

innuence stati sti cs and the DFBETAS for model parameters including the constant term 

are both less than one. The cook's distance less than one shows that the re is no 
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observati on that has an overall impact on the estimated vecto r of regressio n coefficients 

and DFBETAS less th an one shows no spec ific impact of an observat ion on the 

coeffi cient o f a particular predi cator vari able . In addition, in mu lticollinearity tCS I of Ih e 

model adequacy, both the VIP and tolerance values (see in the appendi x) indica ted Ihat 

there is no indication of multico llinearity in the model. Thus, in general , we can say thai 

the model fits the data. 

4.6 Discussion and Interpretation of results 

Most of the res ults obtained from the summary stati stics and uni variate analysis agree 

with those results of mu ltivari ate analysis. However, there ex ist some dev iations with 

respect to certain vari ables. In the summary stati sti cs, for example, we can observe that 

the ri sk of working for those children that are sons or dau ghte rs o f husband and/or spouse 

with self employed household head is hi gher. But these two vari ables, rela tionship 10 the 

head of the household and employment status of the head, are not sign ificant in both 

uni variate and multi variate analyses. The poss ibl e in terpretat ion of thi s is thai al l children 

regard less of the ir relati on to the head of the household and employment slatus of the 

head are at ri sk of working. T hi s res ult mi ght be considered factual since aimosl all of the 

household heads in the rural areas, regardless of the ir employment status, are in volved in 

simi lar work (which is agri culture) in most cases, the children wi th self empl oyed 

household heads al so have equal chance of participation in work whe ther or not Ihey are 

related to the household head. 

When we proceed from the uni variate analys is to multi vari ate analys is we found that 

those variables that are significant in the univariate ana lys is are al so found to be 

sign ificant in the mu lti variate analysis . Thus, in the following section detailed di scuss ion 

and interpretation of those variables that are significant in the mu lti variate anal ys is are 

given based on the results of table 4.4. 
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Sex of child and child labor 

Sex o f child is categorized into Female (F) and Male (M) and the catego ry F is taken as a 

re ference. Here, the interest is to see whether males are at hi gher risk of work ing than 

females. The logistic regress ion output found that sex o f child is one o f th e determ ini ng 

factors for child labor. 

As was expected, the result supports the hypothes is that was stated in the previo us 

chapter for the variabl e sex of child . That is, the odds rati o (2.428) for the variable in 

table 4 .4 imp lies th at the ri sk of working for males is about 2.428 tim es the ri sk o f 

working for females. This res ult is ex pected in a country like Ethiopia where male 

children are expected to contribute their labor in a househo ld agricultural acti viti es such 

as weedin g, harvesting and attend ing domesti c animals, and non- agricultural activit ies 

like handicrafts. In addition , thi s result agrees with many findin gs o f child labo r studics. 

One of them is the finding fro m the chil d labor surveys in 2002 in the cocoa seclOr of 

West Africa whi ch indicated th at abo ut 59% of the chi ldren working in Cocoa fa rming 

are-boys whi le girls account fo r 4 1 %. 

Age of child and child labor 

Many rural children begin work at the ir earlier age but mos t labor force surveys cover 

peop le aged 10 years and above. S imi lar to many di fferent literatures and also fo r 

conveni ence, age is di vided into two groups, namely 5 to 9 and 10 10 17 ycars. Il erc.the 

first group is used as a reference. The interes t here is to see how th e chance of wo rking 

varies for children in these two age groups . 

The odds ratio (5.252) for the variable age of chi ld in table 4.4 implies th at child ren in the 

age group 10 to 17 are more than 5 times like ly to be child laborer th an th ose in th e agc 

group 5 to 9. This result and thc val ue for regress ion coeffi cien t ( ~ = 1.659) support our 

hypothes is whi ch states that child labor is pos itively related with age of childrcn. 
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The above finding is supported by the study in Mexico (Baron , 1997) on a total of 584 

injured children from 5 to 17 years. The results o f th e s tud y found that of the children 

invo lved in work, 18% were ages o f 5-9 years and 82% were 10- 17 years. 

Household income and child labor 

For convenience and a lso by looking into the frequency di stribution , househo ld incomc is 

categorized into three: less than or equa l to 2000 Br, greater than 200 I and less th an or 

eq ual to 4000 Br and greater than 400 I Br. As usua l, the first category is used as a 

reference. We are interes ted to see whether or not an increase in househo ld income wil l 

decrease child labor. 

The values of odds rati o (0.633 and 0.661) for the last two categories indicate th at the 

odds of being at ri sk of working for chil dren in a household with household income 

greater than 200 I and less than or equal to 4000 Br and greater th an 400 I Br is about 

36.6 % and 34.0 %, respecti vely, less than for those in the re ference category. That is, the 

result indicates th at the hi gher the household income, the lesser the chance of work ing for 

chi ldren. This result is consistent with man y findings of child labor surveys. Accordin g to 

Basu and Van ( 1998), there are a lot of reasons that can urge a chi ld to labor market, but 

general ly the most common is the presence of low househo ld income, which fo rces 

children to work to sustain themselves or, in less serious cases, to increase th e lifc qualit y 

of the ir families. In other words, a household wi ll not push chi ldrcn to bbor markct if 

the ir income is suffi cientl y high. 

Marital status of head of household and child labor 

Marita l status here is d ivided in three categori es: Married, Widowed/Divorccd/separated 

imd Never marri ed. The first category is the reference group. Here a lso, th e interest is to 

observe how the chance of working fo r children varies among the three catcgo ri es. 

As can be seen fro m the tab le 4.4, odds rat ios ( 1.379 and 1.984 for catcgories 

divorsed/w idowed/separated and never married) impl y th at the chance of workin g for 

those children living with divorsed/widowed/separated and never married househo ld 
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heads is about 1.379 and 1.984 times. respecti vely, the chance for those with married 

household heads. This might be du e to the reason that children living wi th a sing le parcnt 

are required to contribute in a household expenditure and as a res ult they arc more like ly 

to work. 

Migration Status of household head and child Labor 

Here, migration status is categori zed into two: Migrant and non mi grant. Migrant is taken 

as a re ference. Odds ratio (2.527) in table 4.4 tell s us that the likelihood that a child will 

work for chi ldren with non mi grant household head is about 2.527 times the likelihood 

for children with migrant household head . 

The poss ible exp lanat ion for thi s resu lt may be that in Ethiopia in general and in SNN P 

region in particular, it is a common practice that people mi grate from over popu lated and 

scarce resource areas to those areas where there are relatively better resources. As a 

result, these peop le (the migrant) can cover the ex pense of the househo ld and may be in a 

better position not to send the ir children to work as compared to those in the other 

category. 

Household Size and Child Labor 

In order to closely observe its e ffect in different levels, the househo ld s ize here is 

categori zed into four: 1-4 , 5-7, 8-9 and 10 and above perso ns per household. The fi rst 

category is used as a reference. Here , the interest is to see whe ther an IIlcre<lse In 

household s ize wil l increase the like lihood of a child to be child laborer. 

As can be seen from table 4.4, the positi ve sign of the regression coe ffi c ients (fJ) 

supports our hypothes is showing that there is a direct relati onship between household size 

and child labor. The categories for household sizes 5-7 and 8-9 persons per house hold 

both are ins ignificant implies that the optimal household s ize does not a ffect child labor 

whereas when it is beyond the economic statu s of the household , it has a sig ni i"i calll 

effect. That is, the odds ratio for the las t category, 10 and above pe rsons per house hold , 
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(2.313) im plies that the odds of being at ri sk of worki ng for children li vi ng in houscholds 

with houschold s ize 10 persons and above is about 2.3 13 times the risk for those in thc 

reference category. One of th e study results that agree with thi s find ing is an ILO (2008) 

stud y w hich indicated that when there are limited means and more mOllth s to feed. chi ldren are 

dri ven 10 commerc ial activities and not provided for their development needs (ILO. 2008). 

Education Status of Head and Child Labor 

The level of education here is di vided into four categories as illitcrate, primary, jun ior 

and hi gh school and above. The first group is used as a re ference catego ry. What wc arc 

interested to see here is whether or not educational leve l or the household head has 

inverse re lationship to the chance of child to work. 

As was ex pected, the result in table 4.4 for the vari able supports the hypothes is. That is, 

the negative sign of the regress ion coefficients (P i s) indicates th at as ed ucat ion level of 

the househo ld head inc reases, the chance of being child labore r for th e children 

decreases. And the values of odds ratio (0.446, 0.469 and 0.5 \\ for categories primary, 

junior ano high school and above, respectively) indicate that the chance of work ing for 

children with househo ld heads hav ing primary, juni or and hi gh school and abo ve 

educational levels is about 55.4 %, 53 .1 % and 48.9 %, respecti ve ly, less than for the 

children with illiterate household heads. 

There are a lot of researches that support our result. Taking data from 35 household 

surveys that cover one quarter of the world populatio n, a UN ICEF (2008) study on child 

labor and school attendance indicated that children from poo r househo lds and from 

households with out a formall y educated household head are more li kely to be engaged in 

child labor and less likely to attend school th an members of ri ch households and children 

li vi ng with an educated househo ld head. 
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School attendance of child and child labor 

School attendance of child is grouped into two: Attending and not attending. Thc first 

group is used as a reference and the interest here is to see whether or not thc chil dren that 

are not atte nding schoo l are at hi gher risk of wo rking than the reference group . 

The value of the odd s ratio ( 1.279) in table 4.4 supports our hypothes is whi ch states that 

school atte ndance reduces the li kelihood that a child parti cipates in work. That is , 

Exp(~)= 1.279 impli es that children not attending school are abou t 1.279 tim es marc 

like ly to be child laborer than those attendin g school. 

The poss ibl e explanatio n for thi s might be th at those chil dren who are attcndin g sc hool 

spent most of the ir time in the schoo l so that they have a lesser chance to bc involvcd in 

work or to be a chi ld laborer. Moreover, among many findings that support our result is 

an ILO (2005) study on chil d labor in Mines and Quarries on children arou nd the world. 

Accord ing to the study, chil dren are dri ven into work and ex ploi tat ion by povert y and 

inadequate education . It has been identified also that uneducated laborers arc liable to bc 

exploi ted by others because they may not be aware of their ri ght and also or how they 

solve their problems when they are subj ected to oppression (JLO, 2007). 

Religion of head of the household and child labor 

The las t variable , reli gion of the household head, is categori zed into four: Orthodox , 

Muslim, Protestant and others. The first category, Orthodox, is used as a reference. The 

logi sti c regression output indicated that re li gion of house ho ld head determines chi ld 

labor. Out o f the remaining categori es, onl y Muslim is found to be signifi ca nt. The odds 

ratio (0.397) for the category Musli m indicates th at the chance of worki ng for children 

with a household head who is a foll ower of Muslim reli gion is about 60 .3 % lower than 

those in the reference category. A study titl ed "Child Labo r and Re li gion" found that 

reli gion of ho usehold head affects child labor indirectl y by contrastin g the idea of 

limiting the number o f children in a fam il y (www.Seculars ites. freeuk .com). 
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5. Conclusions and Recommendations 

5.1 Conclusions 

As is the case in many developi ng countri es, the economy of Ethiopia in general and the 

SNNP region in particul a r depends mai nly on agricu lture. As mentioned earl ie r. the 

majority of people o f SNN P region res ide in rural areas where ag ri culture is the major 

source o f li ve lihood and as a res ult the agricultu ral acti vates need intensivc labor in thcse 

areas . Therefore, people in rural areas involve thei r children in di fferent agricultural 

activ ities. 

This study has tr ied to identi fy the main determinants of chil d labor in rural arcas o f 

SNN P region. The ana lysis o f dete rminants was carri ed out using both univariatc and 

mul tivariate ana lys is methods. The mul tivariate logistic regression analysis based on thi s 

study showed that the factors that affect work status of chil dren in rural pa rts of SNN P 

region include age of ch il d, sex of chil d, househo ld s ize, househo ld income. education 

status o f the head of the household, migration status of the head of household. rel igion o f 

the head of the household, mari ta l s tatus of the head of the household and schoo l 

attendance of child . 

Thi s study shows that work stat us o f chil dren does not show any di ffe rence wheth er or 

not the chil d is related to the household head. In additi on, it has becn fo und that 

difference in employment statu s of household head has no signi ficant im pact on work 

status of children. T hus, these two vari ab les, namely relationship 10 thc head of thc 

household and employment statu s o f the head o f the household ha ve no s igni fi cant c ffect 

in determining child labo r. By emp loying the forward stepwise (l ike li hood rati o) method, 

nine out of eleven predictor vari ables were selected as the major fac to rs a ffec ti ng chil d 

labor in SNNP region. Reviewing the results of the study inte rms o f the hypothesis 

fo rwarded at the beginn ing, all the hypotheses are supported by the resul ts and foun d to 

be true. 
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In general, according to the findings of thi s study, those vari ables that arc signi ficant in 

both uni variate and multi vari ate analys is can be taken as the major determining factors of 

child labor in rural parts of SNNP region. In order to have a future without child labor. 

strategies should be des igned in a way that would focus on and address the iden tifi ed 

determinants as well as other fac tors that are useful to ach ieve the goa l. 
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5.2 Recommendations 

The fo ll owing recommendati ons are given on the bas is of the findings of thi s study: 

~ To the extent poss ible, access to education shou ld be enlarged fo r all members o r 

the household. 

>- Improved income will reduce the pressu re on all famil y members (i nclud ing 

children) to be involved in low return , harmful , and time-consum ing ac ti viti es to 

meet household needs. There fore, strategies shoul d be des igned in a way that can 

help the households improve their income. 

~ A very high share of children's work in rural areas is rooted in agricult ural 

activities such as weeding, harvest ing and attendi ng domestic animal s. Thu s. 

many simple improvements in agri cu lture could be adapted to red uce the dcmand 

for such ch ild labor. That is, to the extent possible, domesti c and far m 

technologies have to be moderni zed to reduce child labor. 

~ This study has found that household size beyond the means of li veli hood of a 

family aggravates the problem of child labor. Thus, awareness rai sing programs 

on famil y plannin g, like limiting the number of children in a famil y. have to be 

given to the community at a ll levels. 

~ Finall y, thi s study was done onl y based on some of those variabl es that are fou nd 

in the 200 I Ethiopia Chi ld Labor S urvey. There fore , we further reco mmend 

simi lar studies with add itional exogenous variables (such as parenta l 

su rvivorship) so as to address and hence overcome the problem in Ethi opia in 

genera l and in SNNP region in parti cular. 
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Appendix 

Results of Collinearity statistics 

Collinearit Statistics 
variables 

Tolerance VIF 
migration status of head .978 1.023 
education of head .968 1.033 
religion of head .985 1.016 
school attendance of child .998 1.002 
age of child .998 1.002 
sex of child .995 1.005 
marital status .996 1.004 
household income .995 1.005 
the size of household .996 1.004 

Dependent Variable. work status of child 

Logistic Regression output: 

Case Processing Summary 

Unweighted Cases(a) N Percent 

Selected Cases Included in 
4859 100.0 

Analysis 
Miss ing Cases 0 .0 
Total 4859 100.0 

Unselected Cases 0 .0 
Total 4859 1000 

a If weIght IS 111 effect , see classIfIcatIon table (-or the total number o f· cases. 

Dependent Variable Encoding 

Original In tern al 
Value Value 

not working 0 
. Working I 
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Categorical Variables Coding 

Parameter cadi ng 
Frequency ( I) (2) (3) 

the size of I to 4 1504 1.000 .000 .000 
household 5 to 7 2453 .000 1.000 .000 

8 to 9 288 .000 .000 1 000 
10 and above 

6 14 .000 .000 .000 

educati on of Illiterate 3329 1.000 .000 .000 
head Primary 797 .000 1 000 000 

Junior 526 .000 000 1.000 
high school and 

207 .000 .000 .000 
above 

religion of head Orthodox 844 1.000 .000 .000 
Muslim 182 .000 1.000 .000 
Protestant 2 167 .000 .000 1000 
Others 1666 .000 .000 .000 

household less than or equal to 
2867 1.000 000 

1I1come 2000 Br. 
greater than 200 I 
and less than or 1626 000 1.000 
equal to 4000 Br. 
greater than 400 I 

366 .000 .000 
Br. 

marital status Married 313 1 1.000 .000 
di vorced/widowedl 

899 .000 1.000 
separated 
never married 829 .000 .000 

school Attending 3279 1.000 
attendance of not attending 
child 1580 .000 

age of child 5 to 9 2306 1.000 
10 to 17 2553 .000 

sex of child Female 2444 1.000 
Male 24 15 .000 

migrati on status Migrant 228 1 000 
of head non migrant 

463 1 .000 
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Block 0: Beginning Block 

Iteration History (a,b,c) 

-2 Log Coefficien 
Iteration likelihood ts 

Constant Constant 
Step 1 

66 11.873 .3 19 
0 

2 66 11.864 .322 
3 66 11 .864 .322 

a Constant IS IIlcl uded III the model. 
b Ini tial -2 Log Likelihood: 66 11 .864 
c Estimation terminated at iteration number 3 because parameter esti mates changed by 
less than .00 I. 

Classification Table 

Observed 

Step work status of not working 
0 child 

working 
Overall Percentage 

a Constant IS mcluded 111 the model. 
b The cut val ue is .500 

Pred icted -
Percentage 

work status of chi Id Correct 
not not 

workin g working working 

0 2042 .0 

0 28 17 100.0 
58 .0 

Variables in the Equation 

B S.E. Wald df Sig. Exp( l3 ) 

Lower Upper Lower Upper Lower Upper 

Step Constan 
.322 .029 122.550 1 .000 1380 

0 t 
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Variables not in the Equation 

Score df Sig. 
Step Variables migre( I) 

29.945 I .000 
0 

ed llchead 26.89 1 3 .000 
educhead( I) 12.7 15 I .000 
educhead(2) .388 I .533 
ed llchead(3) 2.544 I . 11 I 
relgion 110.370 3 .000 
relgion( I) 107.750 I 000 
relgion(2) 6.368 I .0 12 
relgion(3) 17.567 I 000 
schch(l ) 9.625 I .002 
agech( I) 56 1.420 I .000 
sex( I) 156.327 I .000 
mat'status 4 1.048 2 .000 
marstatus( I) .065 I .799 
marstatus(2) 25.756 I 000 
hhdincome 9.200 2 .0 10 
hhdincome( I) 2.765 I .096 
hhdincome(2) .007 I .935 
hhsize 50.499 3 000 
hhsize( I) .015 I .903 
hhsize(2) 5.7 15 I .017 
hhsize(3) 49.27G I .000 

Overall Statistics 975.467 17 .000 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

Chi-square df Sig. 

Step Step 
1068.337 17 .000 

I 
Block 1068.337 17 .000 
Model 1068.337 17 .000 
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Contingency Table for Hosmer and Lemeshow Test 

work status of child = work status of child = 
not working working Total 

Observed Expected Observed Expected Observed 

Step I 378 386.620 109 100.380 487 
2 337 33 8.89 1 150 148. 109 487 
3 303 298. 194 186 190.806 489 
4 257 249.29 1 227 234.709 484 
5 2 13 2 17.443 274 269.557 487 
6 165 174.0 19 320 3 10.98 1 485 
7 161 143.268 325 342.732 486 
8 99 110.087 390 378 .91 3 489 
9 90 75 .7 10 397 411. 290 487 
10 39 48.478 439 429.522 478 

Block 1 : Method = Forward Stepwise 

Hosmer and Lemeshow Test 

Chi -
Step square df Sig. 

1 .000 0 
2 2.054 2 .358 
3 2.950 8 .937 
4 4.430 7 .729 
5 4.736 8 .785 
6 6.650 8 .575 
7 11.967 8 .153 
8 5.956 8 .652 
9 12.359 8 .136 

62 



Classification Table(a) 

Predi cted 
Observed 

work status of child 

not Percentage 
workin g working Correct 

Step work status of not working 1480 562 72.5 
I child working 

1073 1744 6 1.9 

Overall Percentage 66.4 
Step work status of not working 844 11 98 41.3 

2 child worki ng 
40 1 24 16 85.8 

Overal l Percentage 67 .1 
Step work status of not working 1102 940 54.0 

3 child working 
577 2240 79.5 

Overall Percentage 68.8 
Step work status of not work ing 1072 970 52 .5 

4 child working 
537 2280 80.9 

Overall Percentage 69.0 

Step work status of not working 11 38 904 55.7 

5 child working 
568 2249 79. 8 

Overall Percentage 69.7 
. Step work status of not working 1088 954 53.3 

6 chi ld working 53 1 2286 8 1.2 

Overall Percentage 69.4 

Step work status of not working 1122 920 54.9 

7 chi ld working 
542 2275 80.8 

Overall Percentage 69.9 

Step work status of not working 11 86 856 58. 1 

8 child working 
592 2225 79.0 

Overall Percentage 70.2 

Step work status of not working 11 85 857 58.0 

9 child working 
579 2238 79.4 

Overall Percentage 70.4 

The cut value IS .500 
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Variables in the Equation 

B S. E. Wald df Siq. Exp(B) 

Step agech(1 ) 1.454 .063 533.828 I .000 4.280 
. l (a) Constant -.322 .040 64.328 I .000 .725 
Step agech(l ) 1.536 .065 557.3 18 I 000 4.646 
2(b) sex( I ) .873 .064 186 078 I 000 2.395 

Constant -.785 .054 2 10.953 I .000 .456 

Step relgion 133.609 3 .000 
3(c) relgion( I ) -.922 .094 95.328 I .000 .398 

relgion(2) .328 . 179 3.383 I .066 1.389 
relgion(3) .06 1 .073 .694 I .405 1.062 
agech( I ) 1.605 .067 576.740 I .000 4.979 
sex( I) .884 .065 184.73 1 I .000 2.420 
Constant -.694 .070 97 .707 I .000 .500 

Step migre( I) 1.037 .169 37.796 I 000 2.82 1 

4(d) relgion 137.539 3 .000 
relgion( I ) -.960 .095 10 1. 527 I .000 .383 
relgion(2) .296 . 179 2.729 I .099 1.345 

relgion(3 ) .04 1 .073 .3 14 I .575 1.042 

agech( I ) 1.623 .067 582.849 I .000 5.067 
sex( I) .88 1 .065 18 1. 854 I .000 2.4 12 
Constant -.728 .07 1 106.203 I 000 .483 

Step migre( I ) 1.060 .169 39.333 I .000 2.888 

5(e) relgion 134.922 3 .000 
relgion( I) -.903 .096 88.579 I .000 .405 

relgion(2) .296 .18 1 2.684 I .10 1 1.344 

relgion(3) .125 .075 2.795 I .095 1. 133 

agech(1 ) 1.635 .068 584.83 1 I .000 5. 128 

sex( I ) .874 .066 177.299 I 000 2.396 

marslatus 38.425 2 .000 
marstatus( I) .32 1 .088 13.204 I .000 1.378 

marstatus(2) .690 .112 38.250 I .000 1.993 

Constant -1.11 I .106 109. 147 I .000 .329 

Step migre(1 ) 1.027 . 170 36.735 I .000 2.794 

6(t) relgion 11 8.976 3 .000 
relgion( I) -.878 .096 83. 186 I .000 .4 16 

relgion(2) .233 .183 1.61 8 I .203 1.262 

relgion(3) .087 .076 1333 I .248 1.09 1 

agech( I) 1.633 .068 580.433 I .000 5. 11 9 

sex (1 ) .876 .066 176.777 I .000 2.40 1 

marstatu s 38.2 14 2 .000 
mal·status( I) .328 .089 13.7 18 I .000 1.388 

marstatus(2) .692 . 11 2 38. 11 5 I .000 1.998 
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hhsize 29.399 3 000 
hhsize(1 ) .109 . 108 1.0 19 .3 13 1. 11 5 
hhsize(2) .0 13 .101 .0 16 .898 1.0 13 
hhsize(3) .864 . 178 23.470 .000 2.373 
Constant - I. 186 . 135 77.603 000 .305 

Step migre( l ) .9 14 .172 28. 162 I .000 2.494 
7(g) educhead 22.40 I 3 .000 

educhead( I) -.839 .179 2 1.860 .000 .432 
educhead(2) -.786 .192 16.7 11 .000 .456 
educhead(3) -.7 10 .200 12.573 I .000 .492 
relgion 122. 195 3 .000 
relgion( I) -.924 .097 90.2 17 .000 .397 
relgion(2) .232 .183 1.600 .206 1.26 1 
relgion(3) .040 .077 .270 .603 1.04 1 
agech( I ) 1.642 .068 582.696 .000 5.164 
sex( I) .875 .066 175.674 I .000 2.400 
mat'status 37.356 2 .000 
mat'status( I) .324 .089 13.339 .000 1.383 
marstatus(2) .686 . 11 2 37.252 I .000 1.985 

hhsize 28.3 19 3 .000 
hhsize( I) .134 .108 1.536 .2 15 1.1 44 

hhsize(2) .028 .101 .076 .783 1.028 
hhsize(3 ) .859 .179 22.998 000 2.360 

Constant -.384 .2 19 3.084 .079 .68 1 

Step migre(l) .913 .172 28. 192 .000 2.493 
8(h) educhead 22. 158 3 .000 

educhead( I) -.834 .180 2 1.483 .000 .434 

educhead(2) -.782 .193 16.502 I 000 .457 

educhead(3) -.696 .201 12.030 I .00 1 .499 

relgion 11 9.945 3 .000 
rel gion( I ) -.932 .097 91.396 .000 .394 

relgion(2) .230 . 184 1.562 .2 11 1.258 

relgion(3 ) .01 2 .078 .026 .873 1.013 

schch(1 ) .238 .070 11 .650 .00 1 1.269 

agech( I ) 1.647 .068 584. 142 .000 5. 19 1 

sex( I) .883 .066 177.848 I 000 2.4 17 

marstalu s 36.605 2 .000 

marstatus( l ) .322 .089 13. 107 .000 1.380 

marstatus(2) .679 . 11 2 36.508 I 000 1.973 

hhsize 28.557 3 .000 

hhsize( I) .133 .109 1.492 .222 1. 142 

hhsize(2) .02 1 .102 .043 .835 1.02 1 

hhsize(3) .857 .179 22.862 .000 2.357 

Constant -.535 .224 5.72 1 .0 17 .586 

Step migre( I) .927 . 172 28 .885 I 000 2.527 

9(i) educhead 20.600 3 .000 
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edllchead( I) -.806 
edllchead(2) -.757 
educhead(3) -.672 
relgion 
relgion( I ) -.923 
relgion(2) .229 
relgion(3) .017 
seheh(l) .246 
ageeh(l) 1.659 
sex( I) .887 
marstatll s 
marstatus( I) .321 
marstatus(2) .685 
hhdineome 
hhdincome( 

-A58 
I) 
hhdineome( 

-A 14 
2) 
hhsize 
hhsize( I) .132 
hhsize(2) .013 
hhsize(3) .838 
Constant - .163 

a Variable(s) entered on step I : agech. 

b Variable(s) entered on step 2: sexch. 

c Variable(s) entered on step 3: relgion. 

d Variable(s) entered on step 4: migre. 

.181 

.193 

.20 1 

.098 

.183 

.078 

.070 

.068 

.066 

.089 

. 11 3 

.130 

.135 

.109 

.102 

.179 

.249 

e Variable(s) entered on step 5: marstatlls. 

f Variable(s) entered on step 6: hhsize. 

g Vari able(s) entered on step 7: eduehead. 

h Vari able(s) entered on step 8: seheh. 

i Variab1e(s) entered on step 9: hhdineome. 
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19.951 I .000 A46 
15.362 I .000 A69 
11.1 37 I .00 1 .5 11 

11 8.D25 3 .000 
89 .337 I .000 .397 

1.564 I .2 11 1.258 
.050 I .823 1.018 

12AO I I 000 1.279 
588. 181 I .000 5.252 
178.976 I .000 2A28 
37. 128 2 .000 
13.0 II I .000 1.379 
36.998 I .000 1.984 
12A44 2 .002 

12A39 I .000 .633 

9A05 I .002 .661 

27.88 1 3 .000 
1.482 I .224 1. 142 
.017 I .896 1.0 13 

2 1. 856 I .000 2.3 13 
A28 I .513 .850 

I 
I 
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