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ABSTRACT 

Policy makers are well aware that creating jobs is an important priority if the health of 

our economy is to be preserved and improved. However, the first step towards a 

successful strategy of employment creation is an understanding of the labour market. 

The aim of this paper is to add, in a small way, to that understanding. Our focus is on 

African women, looking at the extent of the influence of education as well as fertility 

on their participation and employment. 

The paper begins with a review of labour supply theory, focusing on the basic model 

of labour force participation. This is followed by a review of South African literature 

on participation. The aim of this chapter is to show what work has been done in this 

area and what contribution this paper makes. The following chapter looks at the 

relationship between education, fertility, and employment. We find that education is 

negatively related to fertility but positively related to employment. We also find that 

fertility and employment are negatively related. This is followed by regression 

analysis. Our conclusion is that education plays a significant role in the participation 

and employment of African women. In addition, we find that fertility has an 

insignificant effect on participation of African women in the labour market. This is 

likely to be a result of the fact that African women are relatively poorer than the rest. 

Support of this view is shown by the finding of a significant effect of fertility on the 

participation of White women. 
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Introduction 

Much has been written intemationally about the positive benefits of education on 

employment. It is a widely held view that education encourages participation in the 

labour force. Where women are concemed, fertility is often cited as a mechanism 

through which education impacts on employment. The argument is that the more 

educated women are, the less children they have. Better opportunities are available to 

them in the market and the opportunity cost of childbearing is thus raised. It seems 

then that education pulls women into the labour market whereas childbearing pushes 

them out. The chief aim of this paper is to investigate the extent to which this is true 

for African women. 

We could find that as education levels increase, there is no corresponding increase in 

participation. Indeed, such a finding has been documented by Lam and Duryea (1998) 

in a study of Brazilian women. Their explanation for such a finding was that some 

relatively well educated women choose not to work but rather to invest their 

education in raising better quality children. Chapter 3 looks at the relationship 

between education, fertility, and employment for African women with the aim of 

ascertaining whether such a phenomenon is prevalent in South Africa. 

However, we begin with a review of the theory on labour supply in order to lay a 

foundation for the analysis of participation that follows in later chapters. This review 

also discusses factors that affect women's employment in particular, such as marriage 

and child bearing. We then review South African literature on participation, focusing 

on Winter (1997) who offers the most comprehensive investigation of this topic to 

date. In this chapter we also point out the contribution made by this paper. 
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Chapter 1 

A review of labour market theory 

1.1 Introduction 

An understanding of the theory of labour supply is helpful in grasping the analysis of 

women's labour market participation that is to follow. This chapter thus deals with the 

principles of labour supply. The discussion will focus on the basic Neo-classical model 

of participation in the labour force. Weaknesses in the theory will also be highlighted 

and extensions to the theory will be discussed. 

1.2 The theory oflabour supply 

The Nco-classical theory of labour supply indicates that an individual has the choice of 

either working for an income or spending her time on leisure. The income received is 

needed to buy utility-yielding commodities. For each additional hour worked an hour of 

leisure is foregone. The individual also derives utility from leisure therefore the leisure 

time foregone as a result of working has to be compensated for by the income received. 

The individual maximises the utility function 

U U(Y,L) (1.1) 

subject to a time constraint requiring that all available time (T) be spent either at work or 

at leisure: 

H L (1.2) 

where Land H represent leisure and labour supply respectively 
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and an expenditure constraint limiting expenditure on commodities ( in the absence of 

unearned income) to total earnings from work: 

Y=wH (1.3) 

where w is the hourly wage rate. The two contraints may be combined into a single 

budget constraint: 

Y= w(T-L). 

A 

C I························ 

o B E 

Leisure hours per day ---I.~ 

Figure: 1.1 

(1.4) 

- .... - .... _- .... _-

D T 

.... ~J---- Work hours per day 

The line AT in the above diagram is one such constraint. It shows all the combinations 
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of income and leisure available to the individual given the hourly wage rate (w). From 

the utility function, indifference curves such as IJI may be derived, showing the various 

combinations of income and leisure which yield equal levels of utility. Given the 

individual's budget constraint, equilibrium is established at point P, on the highest 

available indifference curve. BT hours are spent at work daily for a daily income of OC 

and OB hours ofleisure are enjoyed. 

A more formal statement of the above maximisation problem may be represented as 

follows: 

U* U(Y,L) + If[w(T-L) - YJ (1.5) 

The partial derivatives obtained from the above Lagrangeian function are then set to 

zero to obtain, after manipulation, the first order condition for a maximum; 

W du/dLI du/dy 

This states that the real wage must equal the ratio of the marginal utilities of leisure and 

income. This means that the slope of the budget line AT must, in equilibrium, equal the 

slope of the indifference curve, as is the case at P. 

Furthermore, the individual's decision on how many hours of leisure to give up is 

influenced by a number of factors. If work is treated as a good then its demand as with 

most goods is a function of three factors: 
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1. the opportunity cost ofthe good (which is often detennined by the market price), 

2. one's level of wealth, and 

3. one's set of preferences. 

Therefore in deciding how many hours to work, an individual is firstly influenced by the 

opportunity cost of leisure. That is the income that would have been earned had work 

been undertaken instead. In other words the cost of spending an hour sunbathing at the 

beach is basically what one could earn had one spent that hour working. It can thus be 

said that the opportunity cost of leisure is the wage rate. 

Wealth, the second factor influencing the decision to work, is largely made up of a 

family's holdings of bank accounts, financial investments, and physical property. 

Workers skills can also be thought of as assets, since these skills can be rented out to 

employers for a price. However, measuring wealth is usually very difficult and non

earned income is often used as a proxy for wealth. 

In addition, the effect of preferences is seen where individuals with the same observable 

charaeteristics supply different hours of labour even though they could earn the same 

wage. These labour supply differenees result from differences in utility functions, that is 

tastes for work. To some extent age, sex, race and other observed variables account for 

varying behaviour among individuals. However, even persons in the same age-sex-race 

group may still display varying labour supply behaviour as a result of differences in 

tastes for work. Factors related to tastes for work are by definition unmeasured in any 

data set. 
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Furthermore, there may be instances where the person's indifference curves are at every 

point more steeply sloped than the budget constraint (see Figure 1.2). Steep indifference 

curves indicate that the person places a very high value on an extra hour of leisure. A 

very high hourly wage would be required to compensate the person for an hour of lost 

leisure. If the increase in the wage required to compensate the worker for an hour of 

work is greater than the wage rate at every feasible number of leisure hours, then the 

person will simply choose not to work. Figure 1.2 indicates that utility is maximised at 

point D, a point of zero hours of work. Point D is however not a tangency point because 

the indifference curve 12 has no points where its slope equals that of the budget line. 

Utility is thus maximised at a corner and the individual chooses not to work. 

Money 

income 

o 
Leisure hours per day ------i~~ 

Figure: 1.2 

D 

Work hours per day 
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Another important concept that arises when considering comer solutions is that of the 

reservation wage. This may be defined as that wage below which an individual is 

unwilling to accept a particular job offer, preferring instead to opt for non-participation 

(Sapsford & Tzannatos 1993). Consider figure 1.3, with a wage rate equal to the gap 

between BYo and FYo the individual maximises utility by selecting the comer solution at 

Yo where the budget constraint is tangential to 11- For all wage rates below the slope of II 

at Yo the budget constraint becomes flatter and the utility maximising solution remains 

unchanged at Yo- However, if the wage were to rise such that the individual's budget 

constraint becomes DYoE then an interior solution at point A would result. This indicates 

that at the higher wage the individual maximises utility by participating in the labour 

market to the extent of (C - D) hours per day. The wage rate equal to the comer solution 

at Yo is known as the individual's reservation wage since for any wage above it, the 

individual will choose participation in preference to non-participation. 

Money 

o C D 

Leisure hours per day ---. .....-- Work hours per day 

Figure: 1.3 
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Equation (1.6) is another way of representing the relationship between demand for 

leisure and its influences: DL = f (w', r) (1.6). The notation indicates the direction in 

which the demand for the good is expected to go when the variable in question increases. 

Assuming that leisure is a normal good, then if income rises, holding other variables 

constant, the demand for leisure rises. In other words a rise in income results in less 

labour hours being supplied. This is known as the income effect. The income effect is 

thus defined as the change in the hours of work (crll) produced by a change in income 

(crY), holding wages constant: 

Income effect = crH/cr Y < 0 (1.7) 

The income effect is said to be negative because as income rises, hours of work fall. 

Equation (1.7) also indicates that as wages increase, holding income constant, the 

demand for leisure decreases and work incentives are thus increased. This is known as 

the substitution effect because as the opportunity cost of leisure rises, working hours are 

substituted for leisure hours. 

In contrast to the income effect, the substitution effect is positive and may be represented 

as follows: 

Substitution effect crH/crw> 0 (1.8) 

Referring back to Figure 1.1, a rise in the wage rate establishes the new budget line A'T 

and a new equilibrium position at pr. In this case the strong income effect (BD) has 

outweighed the relatively weak substitution effect (DE) to reduce hours of work 

(increase hours of leisure) by (BE). In this case the individual's supply curve slopes 

7 



upwards from right to left but had the substitution effect been stronger, the supply curve 

would have had the more conventional left to right upward slope. 

A pure income effect or pure substitution effect may be observed at times but it is more 

common to observe a simultaneous working of the two against each other unless leisure 

is inferior, in which case they work together. In many cases there is thus ambiguity in 

predicting the overall labour supply response to policy or market changes. An 

individual's response to a wage change will depend on which is the stronger of the two 

effects. If the income effect is dominant, the individual will respond to a wage increase 

by decreasing labour supply. Her labour supply curve will thus be negatively sloped. If 

the substitution effect dominates, labour supply will increase with the wage rate and the 

labour supply curve will be positive. 

Under normal circumstances an individual's labour supply curve should be characterised 

by both positive and negative slopes at different ranges of wages. At low wages the 

individual is expected to supply more labour hours as wages increases. Beyond a certain 

wage the individual is then expected to supply fewer hours of labour. This is termed the 

backward bending supply curve. However, the labour market as a whole is not 

characterised by this phenomenon. This is becausc different persons enter the labour 

market at different wage rates, and if these are all added, the backward-bending part of 

the labour supply curve disappears. For the labour market as a whole, the labour supply 

curve is therefore positively sloped (Barker 1995). 

It is interesting to note that when thinking about the income and substitution effects 

associated with a normal good, conventional consumer dcmand theory dictates that the 

two effects will act in the same direction. For example, if the price of a normal good 
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such as lettuce rises, then both the income and substitution effects will lead to a decrease 

in its consumption. Yet the labour supply model outlined above states that an increase in 

the price of the normal good known as leisure results in the income and substitution 

effects acting in opposite directions, with the substitution effect reducing leisure 

consumption but with the income effect raising the demand for leisure. 

At fIrst it seems there is inconsistency in the theory, this is not so however. Conventional 

demand theory usually refers to goods that people consume but do not sell. Leisure on 

the other hand is a good that an individual not only consumes but also sells in the form 

of labour hours. Why should this make any difference? Consider a farmer who not only 

consumes lettuce but also grows and sells it. A rise in the price of lettuce will, to some 

extent, cause the fanner to substitute other goods in place of lettuce. However, the price 

of lettuce will also raise the farmers real income. The two effects thus operate in 

opposite directions. 

Although economic theory is unable to predict whether the income effect or substitution 

effect dominates, it sheds useful insights on important policy issues. For example, 

supply-side economists predict that a tax cut to workers will increase work effort. Is this 

prediction theoretically sound? It seems so. While at any point in time individuals or 

small groups of people can experience income effects if their wages change, workers as a 

whole cannot. The potential wealth of a society is more or less fixed at any point in time 

by the resources it has available to it, and changing the wage rates of workers does not 

change this potential wealth. Therefore ineome-tax-rate reductions for everyone would 

be accompanied by a substitution effect but not by an income effect, and labour supply 

would then increase. 
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To further demonstrate the usefulness of the above theoretical model, consider labour 

supply behaviour during the course of the business cycle. On the one hand, overall 

labour force participation generally falls as the overall unemployment rate rises. This 

phenomenon is known as the discouraged-worker effect (Sapsford & Tzannatos 1993). 

On the other hand, labour force participation among married women whose husbands are 

unemployed is generally higher than it is among women whose husbands are employed. 

This phenomenon is known as the added-worker effect. 

These two seemingly contradictory patterns can be reconciled. The cyclical downturn 

generally reduces real wages meaning that, other things being equal, some individuals 

whose wage rate previously exceeded their reservation wage now find that their 

reservation wage exceeds their real wage rate. They will no longer desire to work. 

However, "other things" are not equal for some workers, including, of course, persons 

whose spouses become unemployed during a cyclical downturn. A reduction in the 

income of an individual's spouse under certain circumstances tends to reduce that 

individual's reservation wage (Killingsworth 1983). Provided the reduction in the market 

wage does not exceed the reduction in the reservation wage, the individual will seek 

work. Hence the added-worker effect among persons in households in which members 

are (or have recently become) unemployed. 

In the above model leisure is accounted for in very simple terms. A more realistic model 

should, however, take into account time and foregone earnings (Becker 1965). Not all 

activities that are usually considered leisure activities have relatively important foregone 

earnings. For example night-clubbing is a leisure activity yet it costs relatively less in 

terms of foregone earnings because most firms are closed in the evenings. Conversely 

haircuts and child-care are also considered as leisure activities and yet they have 
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relatively large foregone earnmgs. Therefore, the relative importance of foregone 

earnings rather than any concept of leisure seems more relevant for economic analysis 

(Kerr 1986). 

There are in fact three broad categories into which the use of our time can be divided: 

market work, non-market work, and consumption. Market work is the time spent 

working for an income. Non-market work is that time spent outside the sphere of market 

transactions, for example, time spent on housework or child care. The use of the term 

consumption as opposed to leisure is to point out that most leisure activities require the 

consumption of commodities, and that the consumption of commodities invariably 

requires the expenditure of time. In effect 'the human being is a multi-product firm' 

(Fisher 1971), a small factory in which inputs of time and commodities are combined to 

produce utility-yielding activities, whether these be clean houses and hot meals (as in 

the case of non-market work), or full stomachs and contented minds (consumption). 

Figure 1 A illustrates the division of time between leisure, market work and work at 

home (Sapsford & Tzannatos). Assume that a typical individual has a home production 

possibility frontier (PPF) with the usual property: home production increases at a 

decreasing rate. This because the first hour spent on cooking, for example, is expected to 

be more rewarding than one spent after 9 hours in a single day. Therefore T-PPF 

represents the individual's constraint in the absence of alternative uses of time. The slope 

of the tangent at any point along P P F represents the individuals marginal productivity at 

home and becomes zero where PPF meets the vertical axis. Assume finally that the 

individual would earn some positive wage in the labour market ifhe chose to work. 
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Value of 

home/market 

goods 

Figure: 1.4 

o L M T Time 

Under our assumptions the benefit to time spent on home production becomes lower 

than the wage rate at points to the left of where the slope of the wage function forms a 

tangent to P P F. This means all points to the left of point A on Figure 1.4. The 

individual's constraint now starts at T, traces P P F till A and then follows the wage line 

A W. The model is now fully specified. The individual can be at equilibrium at any point 

along the non-linear constraint TAW. If equilibrium is at E, he consumes OL hours of 

leisure while he spends Liv! hours in the labour market and A1T hours on home 

production. If equilibrium is to the right of point A, then he spends his time on leisure 

and home production and does not participate in the labour market. 

Furthermore, an increase in the wage rate makes home production less attractive and 

point A shifts down to the right. As a result home production decreases and leisure 
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increases. The effect on work depends on whether the increase in leisure was greater or 

smaller than the decrease in home production. 

The logic of individual choice dictates that the marginal productivity of time be equal in 

every activity. The real wage, which represents the marginal product of time spent at 

work, has increased substantially over the twentieth century. The marginal utility of 

consumption time has kept pace largely because it has become more goods intensive, 

with more and more goods consumed each hour (King 1980). Through technological 

advances, labour-saving devices have enabled women to substitute commodities for their 

time in non-market work and to thus allocate more time to market work. 

Furthermore, the model outlined above is a standard model founded on a purely financial 

concept of the rewards of working (Dilnot & Duncan 1992). This view has been 

challenged extensively by psychological literature that seeks to extend the range of 

factors influencing the consumer choice problem. Information on factors such as age, 

ability, family status and demographic background of an individual would certainly 

explain an individual's likelihood to choose employment. However, even if an individual 

chose to work, there are a range of constraints to participation in the form of fixed costs 

to employment (transport to and from work, search costs and the possible costs of 

alternative childcare arrangements). In such cases the individual would work only if the 

benefit from employment outweighs the cost of participation. Although the basic model 

accounts for financial benefits only, there have been developments that relax this 

restriction. 

Some academics accept the spirit of the theory, but challenge the assertion that 

individuals are sufficiently free to realise their desired labour supply in the face of 
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institutional and social constraints on behaviour (King 1980). Others blame 

unobservable random preference variation and measurement and optimisation errors for 

the deviation of predicted from actual behaviour (Flanagan et al 1984). It is indeed 

plausible that the budget constraint is observed with error by those who make labour 

supply decisions. The budget constraint facing individuals may be so complex that they 

are unable to view their own choice set with accuracy. A good example of the 

complexity of an individual's budget constraint is the case where the individual works to 

earn a given income and the alternative scenario where the individual remains 

unemployed with the same income being provided entirely by the state (someone on 

Income Support being offered a part-time job). The neoclassieal model demands that the 

second alternative will always be preferred to the first, whereas a more accurate model 

would acknowledge that the rewards for working can be expressed as much in terms of 

social and personal esteem as on purely financial grounds. 

It can be argued that compared to financial rewards, promotion and added responsibility 

are equally attractive rewards to work effort. Current wages are by no means always the 

best guide to the degree of motivation. Low paid workers may endure their hardship with 

the aim of gaining experience and improving their job prospects. Therefore "dead-end" 

jobs with few promotional opportunities may be more incentive-sensitive than 

professional careers with prospects of remuneration in the future. 

Moreover, it is single parent work patterns that are perhaps best characterised using a 

utility maximising approach founded more on short-term financial considerations than 

long-term career goals. This results from the fact that, among the popUlation as a whole, 

single parents face relatively strong non-work obligations conflicting with their desire to 

earn a decent income through working. Effectively, the 'demand' for leisure for a given 

14 



price (wage rate) will be relatively high for the single parent. If the wage rate faced by a 

single parent with sufficient earned income dropped, the likely response would be an 

increased consumption of leisure. A single parent with low labour supply and income on 

the other hand would respond by increasing her supply oflabour in order to maintain the 

same level of income and living standards. These two responses are the effects of the 

income and substitution effects working in opposing directions as explained earlier. 

The labour supply of single parents has been the subject of much recent research (Dilnot 

& Duncan 1992). The reason being that while some demographic groups such as prime

age married males display little labour supply flexibility, it has become clear that the 

hour responses of single parents are relatively sensitive. In particular, results have 

consistently shown the hours function of single mothers to be forward sloping at lower 

hours/wages combinations, becoming backward bending as wages increase. 

Furthermore, labour market trends in the United States reflect that women who are 

married with spouse present are generally less likely to work outside the home than other 

previously married women, that is, women who are separated from their husbands, 

divorced, or widowed (Blau et al 1998). Further studies have found that vvithin the 

married, spouse present group, labour force participation is negatively related to 

husband's income, all else being equal (Strauss & Thomas 1995). It is interesting to note 

that figures released by the U.S. Bureau of Labour Statistics reveal that over the period 

1966-94 differences in participation by marital status have narrowed. In 1966, the 

participation rates of married women in the U.S. were 17 to 28 percentage points lower 

than those of other ever married women. By 1994 the difference was only a few 

percentage points for those women with children aged three years or older. For women 

with children over three years of age, the relationship had actually reversed with married 
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women showing higher participation rates (Blau et al 1998). 

The same study shows that among married women, wives' participation decisions have 

become less sensitive to their husband's income in recent years and more sensitive to 

their own market opportunities, that is, to the wage they can earn in the market. In 

addition, the statistics reflect that although the presence of small children continued to be 

an important determinant of women's labour force participation, women with small 

children were considerably more likely to work outside the home in the 1990s than in the 

1960s. The preceding discussion sets the stage for a review of some of the recent South 

African and international empirical studies on participation that now follows. 

1.3 Conclusion 

This chapter has dealt with the Neo-classical account of labour supply. It was noted, 

however, that the theory is limited in that it provides only some of the basic principles of 

labour supply and that in reality the labour supply function is much more complex. 

Among the factors that complicate the decision to supply labour are the following: tastes 

for work, prospects of promotion, the need to gain experience, search costs, marital 

status, and child-care. We will draw on the principles discussed in this chapter in 

analysing results in following sections of this paper. 
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Chapter 2 

Reviewing South African and international literature on participation 

2.1 Introduction 

This chapter discusses some of the recent work on employment in South Africa and 

internationally. It serves as an indication of the focus that studies in this area have taken 

on. This in tum highlights areas where more research needs to be carried out. We discuss 

Winter (1997) in greater depth than the rest because this study offers the most extensive 

coverage of participation to date. The latter part of the chapter draws on international 

literature in discussing the influence of factors such as marriage and child bearing on 

women's employment. 

2.2 Reviewing the literature 

Using the October Household Survey (1994), Winter (1997) looks at the differences 

between the participation rates of men and women in the formal sector. Winter argues 

that, given that educational attainment is a good indicator of human capital, the 

participation of men and women should be more or less similar seeing that investment in 

their education is more or less equal in South Africa. Race is found to be a significant 

influence on the degree of participation. Whites display the highest participation rates at 

45 percent while that of Africans is 21 percent. Coloureds and Asians lie in between at 

39.5 percent and 35.8 percent respectively. If women alone are considered the results are 

even more staggering. Almost 40 percent of Whites participate compared with just 13 

percent of Africans. 

The paper then proceeds to the influence of education on participation. No significant 

differences are found in men's education and women's education within races when the 

total population is considered. However, when the sample is restricted to formal sector 
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workers, gender differences in average years of education are almost two years higher 

among Africans and almost one year higher among Coloureds. Overall women's 

participation is found to display a positive relationship with increasing educational 

attainment. Therefore, among all women, education seems to be a predictor of 

participation. The paper reports that those with no education have a much lower 

probability of participating (almost 6 percent lower) than women who completed 

primary schooling. Women with completed secondary education (matric) have a 23 

percent higher probability of participating than those with primary school, and those at 

the diploma level have almost a 33 percent higher probability. 

This strong link between education and employment opportunities has been widely 

documented in economic literature. However, among women it is not always evident 

that the higher their educational attainment the more they participate in the labour 

market. For instance, the participation of South African women is low, indicating there 

are factors other than education affecting it. Recent literature has suggested that fertility 

and investment in children have a significant influence on the pattern of women's 

employment. It is our contention that any study of women's work tendencies should 

incorporate a detailed look at fertility seeing that childbearing affects women's 

employment. Although Winter does report some findings on fertility, her coverage of the 

subject and its relevance to women's employment is rather brief. 

The rest of the South African literature deals with participation only indirectly. Fallon 

and Lucas (1998), for example, provide a study that focuses only on participants. The 

issue of participation is thus not dealt with. Hofrneyr (1998) investigates segmentation in 

the labour market, however, he splits his sample into those employed and those not 

employed. Those not employed include unemployed and non-participants. Thus, as 
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Bhorat and Leibbrandt (1999) point out, the model cannot provide useful information on 

either participation or on unemployment. Finally Mwabu and Schultz (1996a) look at 

returns to education by race. The participation decision is dealt with but not participation 

as a topic. Our feeling is that few studies have attempted an understanding of 

participation in South Africa and those that have, have attempted too broad a coverage. 

This paper chooses one section of the labour market, African women, in order to do 

justice to the topic. 

Moreover, instead of looking only at the relationship between education and 

participation, exploring education and fertility as well, will most likely reveal some 

intriguing explanations of the low participation of South African women. Indeed, there 

has been empirical evidence on the link between women's education and fertility. 

Schultz (1993) states that women with seven or more years of schooling have 

substantially lower fertility than women with zero years of schooling in all parts of the 

world. Moreover, it seems logical that better educated women have fewer unwanted 

births. A negative relationship between education and desired family size has also been 

widely reported documented. There has also been evidence of the beneficial effects of 

the schooling of mothers on numerous health and human capital outcomes for children 

(Schultz 1993). A strong relationship also exists between mother's education and child 

survival. The effect of father's education also tends to be positive, although generally 

smaller than the effects of mother's education (Strauss and Thomas 1995). Therefore, the 

influence of raising children on a mother's decision to work should not be 

underestimated. 

However, the causes of the negative relationship between mother's schooling and 

fertility are not well understood. One theory is that women's education increases female 
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autonomy, leading to later marriage, increased contraceptive use, and lower fertility 

(Mason 1986). This is supported by the finding that wife's education has a more negative 

effect on fertility than does husband's education, in line with the earlier review of labour 

supply. Economists have emphasised how increased schooling raises market wages and 

induces substitution out of time-intensive activities such as children. Strong negative 

effects of women's wages on fertility have also been found in a variety of countries, with 

wife's wages having a more negative effect on fertility than husband's wages (Lam & 

Duryea 1998). In part, this paper investigates the extent to which this phenomenon is 

prevalent in South Africa. That is, whether better educated women who could command 

higher salaries, opt for fewer children and greater participation in the labour market. 

However, if better educated women are displaying low fertility rates but are not 

participating highly in the labour force, a plausible explanation for this could be that 

increased schooling of parents leads to a trade-off between quantity and quality of 

children. Thus parents reduce fertility at the same time that they increase investments in 

child quality. Assuming that schooling increases productivity in both the home and 

market sectors, the reservation and the market wage should rise with increased 

schooling. The increases in the productivity of women's time in home production may in 

tum cause reservation wages to rise as fast as market wages, especially at low levels of 

schooling (Lam and Duryea 1998). This may prevent increases in women's schooling 

from pulling women into the labour market, even if schooling leads to higher market 

wages. 

Furthermore, given that the quality chosen for one child is related to the quality chosen 

for other children, the choice of child quality will affect the opportunity cost of adjusting 

child quantity. This implies that an increase in the unit price of quality (e.g. price of 

20 



schooling) will lead to a reduction of either quality or quantity. The question that has to 

be answered therefore is what the effects of increased parental schooling will be on the 

adjustment of child quality. It is theoretically plausible that an increase in parental 

schooling will lower the relative price of child quality, leading parents to increase the 

average quality of children and decrease the quantity of children (Becker 1991). A 

negative relationship between schooling and fertility would be observed but one that is 

not caused by increased time dedicated to labour market participation. However, 

reservation wages may rise as fast as market wages at low levels of schooling, but rise 

more slowly than market wages at higher levels of schooling. In this case a negative 

relationship between schooling and participation would be observed at low levels of 

schooling whereas participation would increase at higher levels of schooling. 

Furthermore, the effect of schooling on participation of women can be said to be driven 

by trade-offs along two sets of margins. The one margin is the race between home 

productivity and labour market productivity, driving the extent to which better educated 

women are pulled into the labour force by higher wages. The other is the adjustment in 

child quality and quantity that results from the effects of schooling on home productivity 

(Lam & Duryea 1998). 

The methodology of this study is to look first at the distribution of schooling in South 

Africa. Included in this analysis will be a brief look at the differences in educational 

attainment between men and women as well as differences between different age 

categories and how these have changed over time. In addition, an investigation of the 

relationship between schooling and fertility will be carried out. The aim of this analysis 

is to ascertain the degree to which the widely documented view about the negative 

relationship between fertility and education holds among African women in South 
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Africa. This will be followed by a look at the relationship between fertility and 

employment. It is anticipated that marital status will have a strong influence on the 

participation decision. Furthermore, age and number of children are two additional 

factors that are likely to play an important role in women's work patterns. A detailed 

analysis of the participation and employment of African women will form an important 

part of this study. 

2.3 Conclusion 

We have reviewed some of the more recent South African literature on employment. We 

found that most studies attempt a broad coverage of the labour force. However, focusing 

on a particular section of the labour force, African women in our case, may be 

advantageous in the sense that a more in depth investigation can be conducted. The 

following chapter does exactly this. It investigates the relationship between education, 

fertility, and employment in order to understand the nature of the forces at play where 

women's participation is concerned. 
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Chapter 3 

Preliminary analysis 

3.1 Introduction 

The purpose of this chapter is to provide insight into the pattern of education, fertility 

and employment among African women, through basic data analysis. Consider Figure 

1.5 below. Schooling has a positive effect on participation as evidenced by studies cited 

in the previous chapter. By the same token, schooling is thought to have a negative effect 

on fertility by reducing the quantity of children born. Ordinarily this effect on fertility 

would in tum lead to a positive effect on participation as women have less children and 

more time available for market work. However, it is plausible that the decrease in 

quantity of children be accompanied by an increase in desire for higher quality children. 

In such a case the reduction in number of children would not be accompanied by 

increased time available for market work as this time would be devoted to raising better 

quality children. Lam and Duryea (1998) found this result in Brazil. We carry out a 

detailed investigation into the relationship between education and fertility, education and 

participation, and the three together in order to see whether this phenomenon exists in 

South Africa. The effect of Schooling and Fertility on Participation 

participation 

i 
!!-----------1~~ fertility 

I~ 
quantity quality 

Figure 1.5: The effect of Schooling and Fertility on Participation 
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3.2 The data 

The data used in this study was collected in the 1995 October Household survey. This 

survey was conducted by the Central Statistics Service (CSS). The OHS is an annual 

survey that was initiated in 1993 when one of its main aims was to collect information 

on the size of the informal sector. However, the survey has evolved since then and 

broader ranging questions on topics such as employment, living standards, and general 

household as well as individual characteristics are incorporated. 

The 1995 survey questionnaire is divided into five sections. The first section asks 

questions at household level, and deals with the nature of the dwelling and the basic 

services and facilities available. Questions pertaining to the perceived quality of life of 

household members are also included. The second section collects information on the 

personal characteristics of each individual in the household, including issues such as 

family relationships, health and education. Section three aims to gather information 

about the labour market activities of household members. The questions seek to 

determine whether the respondents are employed, unemployed or economically inactive. 

Section four asks questions about mortality in the households whereas section five 

collects information about births. This study will use information gathered mainly from 

sections two, three and five. 

3.3 Sampling issues 

The survey covered 30 000 households and just above 100 000 individuals. It was 

conducted according to a two stage sample design, with ten households collected from 

each of 3 000 clusters. This is a fairly common method of sampling as it allows for 

increased efficiency in interviewing, and also the possibility of collecting community 

level information in individual clusters. Clustering of this nature will however generate 
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groups of observations that cannot be considered wholly independent, as observations 

from the same cluster will tend to show a degree of homogeneity. There will therefore be 

an overstatement of independent observations in the sample, and as a consequence 

standard formulas will inherently underestimate the variance of parameters (Deaton 

1997). When using survey data of this nature, necessary adjustments should be made to 

cater for this limitation and indeed they have been made. 

The ORS data set also has sample weights that enable scaling up of the sample to reflect 

the full population, and correct for over and under representation of certain types of 

households. Each observation has an attached weight that corresponds to the proportion 

of total population that that observation represents. Adjustments for both clustering and 

weighting have been used in this study. A number of observations were dropped in the 

data cleaning process and this accounts for any discrepancies that may arise with respect 

to the results weighted up to reflect actual population as in Table 5. In particular, 

clustering has been adjusted for by creating a new variable named 'distrea' which is 

'district' multiplied by one hundred plus 'eneno' which is the enumerator area variable. 

3.4 Choosing the relevant variables 

Employment and participation were chosen as the two dependent variables. The main 

independent variables were education and fertility. Fertility, for the sake of the 

regression analysis, would be the number of children under the age of five. The existing 

variables had to be adapted in order to generate the required variables. Other variables 

thought to influence the participation decision were marriage, location (rural or urban), 

the presence of other household income and age. Furthermore, a number of observations 

were dropped as part of the data cleaning process. 
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3.5 The distribution of schooling in South Africa 

Our sample consists of23 756 African women aged 16 to 54. This age range was chosen 

because of the fertility element in our analysis; questions regarding fertility were asked 

of women between these ages in the survey. Table 1 below displays some statistics 

regarding the distribution of schooling among African women and men who are included 

for the sake of comparison. 

Table 1: 

Distribution of Years of Schooling for Cohorts Aged 16-54 - Africans 

Male Female Male ~~!!!ale Male Female Male Female 
16-19 3705 4165 6.29 6.75 2.37 2.22 2.08 1.71 
20-24 3752 4421 7.33 7.39 2.94 2.91 3.70 4.03 
25-29 2912 3791 6.80 6.88 3.51 3.50 6.30 7.53 
30-34 2365 3090 6.14 6.10 3.68 3.70 8.48 11.07 
35-39 2177 2824 5.70 5.39 3.62 3.65 10.01 14.65 
40-44 1657 2123 4.89 4.47 3.59 3.60 15.41 20.87 
45-49 1448 1876 4.31 3.93 3.62 3.33 20.28 26.05 
50-54 1009 1466 3.85 3.28 3.49 3.22 25.71 35.08 
Total 19025 23756 6.09 6.00 3.41 3.47 8.50 11.60 

Looking at the mean schooling for both men and women it is noticeable that there has 

been a steady increase in mean schooling from the older age-groups to the younger. This 

steady rise begins at 3.85 and 3.28 for 50-54 year old men and women respectively and 

ends as high as 6.29 and 6.75 for those aged 16-19. However, it should be borne in mind 

that many of those falling in the 16-19 category are most likely still studying. A truer 

reflection of the mean schooling of African youth would therefore be given by the 20-24 

age category. 

Table 1 also reflects the fact that the mean schooling for males was initially higher than 

that of females. This pattern is observed by looking at the 50-54 category up to the 30-34 
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category. Also noticeable within these five age-groups is that female gains in mean 

schooling have occurred at a faster rate than those of males. For instance, there was a 

20% gain in mean schooling moving from the 50-54 cohort to the 45-49 cohort for 

women compared to a 12% gain for men. Similarly moving from the 35-39 category to 

the 30-34 category, female gains are 5% higher than that of men. 

Furthermore, from the 25-29 cohort and younger, female mean schooling overtakes that 

of males. The lower female mean schooling for the older cohorts is likely to be the result 

of cultural factors. Traditionally among the African races, the education of girls was 

seen as an activity that otfers little rewards for the parents. The prevailing view at the 

time was that a girl would at some stage marry and use that education to the benefit and 

enhancement of her husband's family rather than her own. It was believed that men 

would use their education to uplift their homes. The change in views is reflected by the 

fact that for the youngest cohorts, 25-29 and younger, mean schooling for women is 

higher than that of males. Nevertheless, gender differences in mean schooling for 

Africans are not shockingly high. 

Furthermore, the last set of statistics in Table 1 show the percentage of men and women 

with less than one year of education within each age category. Once more we observe 

great improvements moving from the older to the younger cohorts. Of the oldest cohort, 

26% of males and 35% of females have less than a year of education. Although the 

percentage of women with less than a year of education is greater than that of men for 

most of the categories, the female gains in education occur at a higher rate than that of 

males. Interestingly, the youngest cohort has a lower percentage of women than men 

with no formal schooling. Gender equality in educational attainment is likely to be the 

norm for future generations as women's rights gain wider recognition. 
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3.6 Schooling and fertility in South Africa 

Schooling is generally seen as beneficial in that among other things, it empowers women 

to better control the number of children they have to conform with the number they wish 

to have. It is widely believed that a further sign of this empowerment is the reduction in 

child mortality that accompanies higher educational attainment of mothers. Figure 2 

below shows the total number of children given birth (ever born) versus the number 

surviving at the time ofthe survey for all women aged 40 to 54. 

Number of Live Births and Number of Children Still Living at Time of Survey 
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Figure 2: Number of Live Births and Number of Children Still Living at Time of Survey 

This age category has been chosen with the view in mind that women over 40 generally 

have completed their childbearing. As can be seen in the diagram, the gap between 

children ever born and those still living narrows as educational attainment of mothers 

increases. The results of this analysis are more potent when children below the age of six 

are considered where the care of the mother has the greatest influence on the health of 

the child. As a result of the nature of the data, the age at which a child died cannot be 
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determined accurately and this methodology could thus be challenged on these grounds. 

However, the fact that the gap narrows with greater education of mothers shows that 

regardless of the age of children, mothers' education improves mortality rates of their 

children. 

Table 2: 

Distribution of Women's Schooling Within Age Categorie 

0 11 .68 15.19 22.19 24.95 34.38 
1 3.72 4.96 6.26 7.25 6.07 
2 5.76 5.91 6.41 6.66 7.44 
3 5.89 5.84 6.55 7.2 7.09 
4 6.57 7.9 8.9 9.59 8.32 
5 9.16 10.94 10.98 10.23 9.48 
6 8.38 10.69 12.48 15.19 12.35 
7 8.32 6.69 4.71 4.2 3~96 
8 10.42 10.t 9 7.68 5.76 5.25 
9 6.12 4.85 2.68 2.1~ 1.09 
10 15.15 9.28 5.18 3:09 1.91 
11 0.84 0.85 0.75 0.48 0,41 
12 6.5 4.96 3.91 2.4 1 ~84 

13 1.49 1.35 1.32 0.8 0.41 

Delving further into the distribution of education among African women, Table 2 

displays the percentage of women in each age category with a specified level of 

education l
. For example, 12% of the women in the age category 50-54 have a standard 6 

qualification whereas less than half a percent have a degree. Across-age-category 

comparisons can also be made. For example, close to 2% of the women aged 50-54 have 

a Matric (std 10) qualification whereas above 9% of those aged 35-39 have it. 

Focusing attention on the shaded part of Table 2, 15% of women aged 50-54 have above 

a standard 6 level of education. This percentage improves to 19% for the 45-49 category; 

I In all instances education level refers to the standard e.g. level 5 refers to standard 5; level 10 refers to 
standard 10 (matric) ; level 11 and level 12 refer to diplomas and certificates; level \3 refers to degrees. 
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26% for the 40-44 category; 39% for the 35-39 category; and 49% for the 30-34 

category. The greatest gains in this range of education are observed when moving from 

the 40-44 age group to the 35-39 age group (13%) as well as moving from the 35-39 

category to the 30-34 (10%). These gains are observed despite the fact that the sample 

sizes for these two categories are bigger than the rest. Stated differently, women born in 

1955 and later have experienced vast improvements in educational attainment. Figure 3 

displays this pattern most vividly. 

30-34 35-39 

45-49 50-54 

40-44 

Total 

• 56% primary 
I 30% higher 
• 14% tertiary 

Figure 3: Distribution of Educational Attainment within Age Categories 

Figure 3 shows pie graphs divided into education levels for African women in each age 

category. It can be seen that 56% of all these women have primary education while 30% 

have higher education and 14% have tertiary. In this instance primary means 0-7 years of 

education, higher means 8-12 years education, and tertiary means a diploma or degree. 
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When looking at the graphs starting with the oldest age category and moving towards the 

youngest, we see that the proportion of women with primary education decreases 

steadily whereas the proportions of the pies associated with women with higher and 

tertiary education increase steadily. A further investigation into the relationship between 

fertility and education for these women ought to yield interesting results and indeed it 

does. Table 3 shows the mean number of children born to women in each age category 

and education level by age thirty2. 

Table 3: 

Mean Number of Children by Age 30 by Education Level - Africans 

0 2.00 2.44 2.35 2.12 1.97 2.18 

1 2.40 2.74 2.57 2.24 1.81 2.42 

2 1.98 2.40 2.36 2.40 2.13 2.24 

3 2.06 2.35 2.18 2.06 2.15 2.16 

4 2.20 2.31 2.28 2.05 1.90 2.19 

5 1.84 2.28 2.36 2.09 2.25 2.14 

6 1.84 2.12 2.30 1.99 1.91 2.04 

7 1.72 1.91 1.90 1.85 1.91 1.82 

8 1.77 1.93 2.20 1.79 1.93 1.90 

9 1.57 1.98 1.96 2.18 1.69 1.80 

10 1.71 1.75 2.19 2.09 1.65 1.79 

11 1.83 1.58 2.00 2.00 1.00 1.78 

12 1.47 1.82 2.03 1.47 1.42 1.66 
13 1.55 1.93 1.96 2.27 2.25 1.83 

Total 1.84 2.17 2.27 2.07 1.97 2.05 
Looking at the mean totals for each age group, a rIse III mean number of births is 

observed when moving from the oldest age group up until the 40-44 age group. The 

pattern then reverses for the next two age groups. The beginning of the decline in mean 

number of births coincides with the identified rise in educational attainment. That is 

women born after 1955 display a pattern of falling fertility accompanied by rising 

2The variable ' number of children by age thirty ' is an approximation that was calculated by subtracting 
the age of the child from that of the mother and assigning a value of one if the difference was found to be 
less than or equal to 30 and zero otherwise. 
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educational attainment. This feature is most clearly depicted graphically in Figure 4 

below. Figure 4 shows the mean number of births by the time the women reach 30 years 

of age. The interesting aspect of this analysis is observing the changing pattern in 

fertility over time. 

Mean Number of Births by Age 30 for the 45-49 and 5().54 Age Categorfes 
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Figure 4a: Mean Number of Births by Age 30 for the 45-49 and 50-54 Age Categories 

Mean Number of Births by Age 30 for the 40-44 and 45-49 Age Categorfes 
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Figure 4b: Mean Number of Births by Age 30 for the 40-44 and 45-49 Age Categories 
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Looking at Figure 4a, no distinct pattern is observable among these age categories. It is 

notable that fertility is higher for the 45-49 age group at very low levels of education 

(below standard 3) and also at higher levels (above standard 9). Figure 4b on the other 

hand shows that the 40-44 age group had a rise in fertility by the age 30 for those women 

with less than a standard 9 qualification. 

Mean Number of Births for the 35·39 and 40-44 Age categories 
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Figure 4c: Mean Number of Births by Age 30 for the 35-39 and 40-44 Age Categories 
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In addition, the data in Table 3 shows that for women in each education level up to 

standard four, mean number of births continued rising up until the 35-39 age group. 

However, in the higher education levels, mean number of births rose only as far as the 

40-44 age group and then began falling. This result lends further support firstly to the 

idea that major gains in educational achievement were observed in women born after 

1955 and secondly that flese gains had an impact on fertility. Women with higher 

educational achievement began delaying child bearing prior to reaching thirty years in 

age. 
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Mean Number of Births by Age 30 for the 30·34 and 3&-39 Age Categories 
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Figure 4d: Mean Number of Births by Age 30 for the 30-34 and 35-39 Age Categories 

3.7 The Distribution of Women by Various Activities 

Having looked at education as well as fertility, attention is now turned to participation 

and employment. The aim of this section is to gain a feel of how education impacts on 

these. This is achieved by looking at how women's engagement in the different activities 

varies with education. Table 5 shows the distribution of African women aged 16 to 54, 

by their current activity. The numbers have been weighted to represent actual population 

figures. We have defined participants as those who are working full-time, working part

time, absent from work, and looking for work. Those falling in the remaining categories 

have been regarded as non-participants. 

It is evident that the majority of these women (25%) are involved in full-time studies 

whether at school, college or university. These are likely to be women between the ages 

of 16 and 24. The next biggest group comprises those women seeking work at 24%. 

Women in full time employment make up 22% of the sample. Therefore three quarters 
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of the women are evenly divided between full time work, no work, and involvement in 

studies. In addition, there are quite a substantial number (15%) of women involved in 

housekeeping activities. 

Table 5: 

Dlstnbutlon of Women by Activity 

Working full time 1647914 22.46 
Working part-time 245271 3.34 
Absent from work 23974 0.33 
Studying 1869778 25.48 
Looking for work 1729126 23.56 
Not looking for work 552655 7.53 
Housekeeping 1096630 14.94 
Retired 57355 0.78 
Unable to work 113927 1.55 
Other reasons 1840 0.03 
Total 7338470 100 

As already mentioned earlier, it is a general view that education expands women's 

opportunities in the labour market. We would expect therefore that the higher educated 

women who desired to work, would be in employment. Furthermore, by virtue of the 

better quality jobs available to better educated women, these women ought to choose to 

participate in the labour market rather than alternative activities such as housekeeping. 

This view ought to hold unless 'quality of children' turns out to be an important 

influence, in which case more time may still be dedicated to home activities. 

What follows now is an analysis of the distribution of women in different activities by 

educational attainment. The sample has been restricted to those women aged 30 to 54 in 

order to provide meaningful analysis at a later stage when education, fertility and 

employment are brought together. Table 5.1 below illustrates some intriguing results 

regarding the change in the proportion of women in each activity as educational 
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attainment rises. The data reflects that 22% of women with no formal schooling are in 

full-time employment. This number increases gradually as level of education increases, 

culminating in 65% of women with post matric qualification in full-time employment. 

This result is in accordance with theoretical expectations. Furthermore, the percentage of 

unemployed women in each education level, excluding post standard 10, ranges from 

22% to 27%. Although the variation in these figures is not large, it is noticeable that 

there is a gradual rise in the percentage of women looking for work as level of education 

rIses. 

Table 5.1: 

Percentage of Women in Each ActiVity by Education Level - Aged 30-54 

Working full time 22.05 25.4 26.82 32.23 41 .77 52.25 65.34 
Working part-time 4.8 6.16 6.17 5.61 5.57 2.93 1.09 
Absent from work 0.04 0.69 0.46 0.44 0.24 0.57 1.04 
Studying 018 0.34 0.57 0.62 1.24 5.51 18.37 
Looking for work 21 .81 23.5 25.77 26.34 26.99 25.8 10 
Not looking for work 10.21 8.74 11 .39 8.21 5.61 2.75 0.96 
Housekeeping 33.25 27.9 25.23 22.63 16.22 9.64 2.86 
Retired 3.61 1.28 1.7 1.47 1.25 0.14 0.17 
Unable to work 4.05 5.76 1.9 2.46 1.1 0.4 0.16 
Other reasons 0 0 0 0 0 0 

An interesting point, however, is that given that the percentage of full-time workers is 

rising with educational attainment why then does the percentage unemployed also rise. 

As a matter of fact, the percentage unemployed rises with percentage employed up until 

standard 8. A likely cause of this phenomenon is the poor labour absorptive capacity of 

the South African economy (Shorat & Hodge). As educational attainment rises, an 

increasing number of women are pulled into the labour market though not all of them 

find work. Evidence of this is found by looking at the figures for those women not 

looking for work and those involved in housekeeping. The data in Table 5.1 suggest that 
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an increasing number of women move out of non-market activities and into labour 

market participation as education level rises. 

Up to this stage we have looked at the relationship between education and fertility as 

well as that between education and activity. It follows then that to round out this section 

we should combine the three. Table 5.2 links education, activity, and fertility. It displays 

the mean number of births of women in each activity, by education level. 

The main areas of interest in table 5.2 are full-time employment, looking for work, not 

looking for work and housekeeping. These areas contain the bulk of the women who are 

either participating in the labour market or those who could participate but choose not to. 

In all these categories a negative relationship between fertility and education is 

discernible. 

Table 5.2: 

Mean Number of Births for Women in Each Aclivity by Education Level - Aged 30-54 

Working full time 3.18 2.85 2.70 2.5 2.31 2.07 2.0 
Working part-time 3.51 3.23 2.86 2.3 2.25 1.91 2.2 
Absent from work 8.00 2.42 1.21 2.7 2.38 2.65 2.5 
Studying 2.51 1.13 1.37 1.9 1.94 1.65 0.8 
Looking for work 2.99 2.78 2.72 2.5 2.07 2.12 1.6 
I\lot looking for work 3.11 3.37 3.28 3.1 2.42 2.25 2.4 
Housekeeping 3.80 3.78 3.54 3.1 2.76 2.82 2.5 

Retired 3.12 1.80 2.93 2.8 2.08 1.98 3.0 
Unable to work 2.19 2.35 2.54 2.3 2.45 0.56 2.0 

In companng the average births between participants and non-participants some 

inferences could be drawn about the relationship between fertility and employment. The 

mean number of births for labour market participants is generally lower than that of non-

participants. In other words, women in housekeeping have the highest birth figures, 
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followed closely by those classified as not looking for work. The average births for full

time workers and those unemployed are rather similar. This is a reasonable outcome 

considering that fertility should not influence whether a women is employed or not, once 

the decision to participate has been made. 

However, comparing the average birth figures for the lesser educated participants 

(standards 0-4) with those of the better educated non participants (standards 8+) it can be 

seen that even though these women are engaged in full time employment their average 

births are higher than the better educated non participants. This observation shows that it 

is not clear cut that participants have lower birth averages than non participants but 

rather that the outcome is dependent on the strength of the influence of education. One of 

the goals of the regression analysis that follows is to determine precisely the strength of 

this influence on fertility. 

Despite the relatively high level of education these women have, mean births for those in 

housekeeping are as high as 2.82 for matriculants and 2.5 for post matriculants. It is 

clear then that these women have chosen not to work but instead to bear children. Thus 

fertility is of its own accord an influence on the participation decision. Testing the 

strength of this push factor against the education pull factor is one of the chief aims of 

the next chapter. 

3.8 Conclusion 

The analysis in this chapter revealed that among the older age groups in our sample, 

male educational attainment is higher than that of females. We observed a reversal of 

this pattern from the 25-29 age group and younger. Also noticeable was a gradual 

increase in educational achievement when moving from the older to the younger age 
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groups. Furthermore, in answering the question posed at the beginning of this chapter 

about the role of child quality on the decision to participate, we found no evidence of 

this. A distinct negative relationship between education and fertility was observed. In 

addition, it was found that participation in the labour force is positively related to 

education. Determining the relative strengths of these relationships is the focus of the 

next chapter. 
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Chapter 4 

Empirical modelling 

4.1 Introduction 

The analysis in this chapter seeks to determine the relative strengths of the effects of 

childbearing and education on the labour force activity of African women. It is 

theoretically plausible that education should have a strong positive influence on labour 

force participation. This is because education increases work prospects and those who 

are better educated are likely to engage in labour market activity. Indeed the analysis in 

the previous chapter supports this view. It was clearly observed that the percentage of 

women engaged in the labour force within each education level increased steadily as 

educational attainment rose. In addition, in accordance with the theory, it is expected 

that fertility has a negative effect on women's labour force participation. Raising children 

is a time intensive occupation that demands more time the more young children there 

are. This chapter also attempts to address this issue. The main aim of this analysis is to 

gain a greater understanding of the overall influence of the these two opposing forces on 

participation. 

4.2 The Regression modelling 

Six variables have been chosen as independent variables in our model. The first is 'young 

ch' which denotes the presence of young children under six years of age. Throughout this 

analysis 'young ch' has categories 0-4. The next variable is 'married' and it takes on a 

value of one if a woman is married and zero otherwise. The third variable is education, 

labelled 'educat' which is the level of education attained. There are up to 13 levels of 

education, the thirteenth being a university degree. Level ten denotes a matric 

qualification which is a prerequisite for tertiary education. The fourth variable is 'rural' 

which takes on a value of one if a woman resides in a rural area and zero otherwise. The 
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following variable is 'otherinc' which takes on a value of one ifthere is another source of 

income in the home of the woman concerned. Age together with 'agesq' which is age 

squared are the last variables of the model. The relevance of the age quadratic will be 

discussed at a later stage. 

We begin with multinomial regression analysis involving a dependent variable 'wact' 

with three categories: unemployed = 0, employed 1, and not-participating = 2. This 

kind of analysis allows comparison of the influence of the independent variables if an 

individual is in one category as opposed to the comparison group. A convenient way to 

display otherwise complex results of the multinomial logit model is use of odds ratios. 

The odds of outcome m versus outcome n given x, indicated by 0mln(x) equal: 0mln(Xi) 

= exp(Xi[l3m-~n]). Taking logs shows that the multinomial logit model is linear in the 

logit: In 0mln(xD Xi(~m-~n), (Long 1997: 154). 

Table 6 displays the results of a multinomial logit regression. Each category of the 

dependent variable has a 0 or 1 outcome. Looking at the results for category 2, the 

figures suggest that the odds favouring not participating over being employed (the 

comparison group) increase by 12 % with each additional child under the age of six that 

an African women has. Furthermore, marriage has a strong positive influence on the 

decision not to participate, with the odds favouring not participating increasing by 87% 

if a woman is married. Each additional level of education attained decreases the odds of 

not participating by 12%. Being in a rural area more than doubles the odds of opting out 

of the labour market. Age on the other hand seems to initially decrease the odds of 

participation up to a certain age, after which the odds increase with age. This is evident 

from the opposite sign of the age quadratic. 
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Table 6: Survey Multiuomial Logistic Regression 

Strata: 
PSU: 

wact I 

rnwt 
<one> 
distrea 

RRR Std. Err. t 

Number of obs 
Number of strata = 
Number of PSUs 
Population size 
F( 14, 2052} 
Prob > F 

P>ltl [95% Conf. 

11362 

2066 
3563379 

84.79 
0.0000 

Interval] 
---------+--------------------------------------------------------------------
0 I 
young ch I 1.221844 .0485291 5.045 0.000 1.130285 1.320819 
married I 1.007891 .0623675 0.127 0.899 .8927111 1.137932 
educat I .8861739 .0081882 -13.078 0.000 .8702606 .9023783 
rural I 1.198498 .0846502 2.564 0.010 1.043474 1. 376554 
otherinc I .4678631 .030781 -11. 545 0.000 .4112301 .5322954 
age I .8262438 .0418162 -3.771 0.000 .7481757 .9124579 
agesq I .001685 .0006193 2.724 0.007 1. 000472 1.002901 
---------+--------------------------------------------------------------------
2 I 
young ch I 1.117799 .0432716 2.877 0.004 1.03608 1.205964 
married I 1. 87027 .1134796 10.319 0.000 1.660454 2.106598 
educat I .8759358 .0078267 -14.825 0.000 .8607204 .8914202 
rural I 2.396579 .1621348 12.920 0.000 2.098804 2.736601 
otherinc I .5771384 .0351778 -9.018 0.000 .5121144 .6504186 
age I .6914176 .0313596 -8.136 0.000 .6325737 .7557353 
agesq I 1.004512 .0005471 8.265 0.000 1.003439 1.005585 

(Outcome wact==1 is the comparison group) 

Turning to category 0 (unemployed), a striking feature of the results is that the effect of 

education on the odds of being unemployed over employed is similar to its effect on the 

odds of not participating over being employed. Furthennore, the figures reflect that the 

presence of each additional child under six years of age increases the odds favouring 

being unemployed over employed by 22%. This result raises an interesting argument that 

questions whether the presence of young children should influence the employment 

decision or the participation decision or both. Our feeling on the matter is that the 

number of children a woman has should not influence whether she is employed or not, 

once she has made the decision to participate in the labour market. 

Although the above methodology provides estimates that are easy to analyse and 
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understand as well as allowing for convenient comparison between the three categories 

of the dependent variable, it nevertheless is not accurate given our standpoint. Two 

decisions are incorporated in the dependent variable. One is the decision whether to 

participate or not and the other is whether one is employed or not. It is thus not good 

practice to combine these in one variable especially when dealing with South Africa 

which has high involuntary unemployment rates. To overcome this problem the analysis 

will be carried out with a selection model at a later stage. More will be said about this 

procedure then. What follows now is an analysis of the participation decision on its own. 

Table 7 displays the results of a logistic regression on participation. In this instance, the 

dependent variable, participation, takes on the value of one for participants and zero for 

non-participants. The categories lemployed1 and lunemployed1 of the above multinomial 

logit regression have been collapsed into one category: lparticipants1
• The same 

independent variables as in the previous analysis have been included. The results 

indicate that the presence of young children does not have a significant influence on the 

participation of African women in the labour market even at the 10% level of 

significance. This is a very interesting outcome because it is contrary to theoretical 

expectations and the descriptive analysis carried out in the previous chapter. It would 

normally be expected that the presence of yotmg children has a significantly negative 

effect on participation. 

What the results show is that each additional child decreases the odds of participation by 

a mere I % and additionally that this effect is insignificant. Part of the reason why the 

effect of young children is statistically insignificant is that there is interaction between 

this variable and the 'married' variable. Indeed, when 'married' is omitted from he 

regression, the young children variable becomes significant. However when the 
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regression is run for white women, the fertility variable is significant, suggesting that the 

results we observe for African women are not due solely to the interaction between these 

variables. In addition, the marriage dummy itself serves to represent a wide variety of 

culturally determined effects on household productivity and domestic activities that 

impact on labour supply. We therefore viewed it more prudent to opt for a fuller 

specification of the model by including both 'young ch' and 'married' in the regression 

equation. 

Table 7: Logit Regression 

African Women Logit Estimates 

Log likelihood -6679.8504 

Number of obs 
Wald chi2(7) 
Prob > chi2 
Pseudo R2 

11362 
704.62 
0.0000 
0.0869 

(standard errors adjusted for clustering on distrea) 

Robust 
part I Odds Ratio Std. Err. z P>lzl [95% Conf. Interval] 

---------+--------------------------------------------------------------------
young eh I .9883148 .0319687 -0.363 0.716 .927602 1.053001 
married I .5367216 .0286135 -11.672 0.000 .4834706 .5958378 
educat I 1.085894 .008434 10.610 0.000 1.069489 1.102551 
rural I .447037 .0282447 -12.743 0.000 .3949689 .5059691 
otherine I 1.256045 .0665241 4.304 0.000 1.1322 1.393438 
age I 1.317977 .0511729 7.111 0.000 1.221401 1.422189 
agesq I .9963634 .0004654 -7.800 0.000 .9954517 .997276 

White Women Logit Estimates 

Log likelihood = -1530.1441 

Number of obs 
Wald chi2(7) 
Prob > chi2 
Pseudo R2 

2551 
166.45 
0.0000 
0.0906 

(standard errors adjusted for clustering on distrea) 

I Robust 
part I Odds Ratio Std. Err. z P>lzl [95% Cant. Interval] 

---------+--------------------------------------------------------------------
smich I .8205886 .0914851 -1.774 0.076 .6595192 1.020995 

married I .2709155 .0421611 -8.392 0.000 .1996944 .3675377 
educ e I 1.299436 .0552429 6.161 0.000 1.19555 1.412349 
rural I .6017053 .1158512 -2.638 0.008 .4125676 .8775514 

ohhine I 1.467641 .1553878 3.624 0.000 1.192609 1.806099 
age I 1.178563 .120143 1.612 0.107 .9651198 1.439212 

agesq I .9975048 .001209 -2.061 0.039 .995138 .9998773 
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Besides, it is plausible that fertility has little effect on the participation of African 

women. When one considers that the majority of these women are poor, it is not difficult 

to understand that they would work regardless of the presence of young children. On the 

whole African women do not have adequate financial support that would enable them to 

spend significant periods of time out of work. Moreover, children may actually serve as 

a reason to work. Indeed, the regression run for White women reveals that the odds of 

participation decrease by 18% with each additional child and that this result is significant 

at the 10% level of significance. Even when 'married' is left out of the regression for 

African women, on the other hand, their odds of participation shift to a decrease of only 

7% with every young child present. It is our contention that the relative affluence of 

White women affords them the opportunity to stay at home and look after children. 

Moving on to the next explanatory variable of interest in our regression, it is found that 

the odds favouring participating in the labour market increases by 9% with every unit 

increase in level of education. This result concurs with that displayed in Table 5.1 in the 

previous chapter where steady gains in the numbers of women participating were 

observed with each unit rise in education level. Thus as far as participation goes, the 

expected trade off between fertility and education has not been observed among African 

women. Although education has a strong positive influence on participation, the 

int1uence of fertility is insignificant. 

Furthermore, marriage has a significantly negative effect on participation. The odds 

favouring participating over not participating when married decrease by 46%. This is an 

interesting result considering that the African race is relatively poorer than the rest and 

yet the tendency for one spouse to remain at home when the other participates is still 
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prevalent. This result stayed much the same whether rural or urban women were 

considered. 

The presence of other income earners in the home has a positive effect on participation. 

The odds favouring participation when someone else in the home is employed rise by 

26%. It would normally be expected that having other sources of income in the home 

would lower the odds favouring participation seeing that some income is being earned. 

However, there is a view that members of a household who are employed hear about 

vacancies and inform relatives at home about work opportunities (Wittenberg 1999). In 

addition, when other members of the household work, they make available finances for 

the unemployed to search for employment (Kingdon & Knight 2000). The presence of 

other household income could therefore be seen more as a proxy for information about 

the labour market as well as a source of finance for searching for employment, rather 

than a negative influence on the decision to work. 

To incorporate employment in our analysis we need a model that takes cognisance of the 

fact that analysing the employed exclusively results in selectivity bias (Heckman 1993). 

For women to be classified as either employed or not they first have to be participants. 

Running a regression for the employed only would amount to disregarding non

participants, a significant part of our sample, and would thus lead to inaccurate results. 

The Heckman Selection model for maximum-likelihood probit estimation overcomes 

this problem. It is a simultaneous equation model that has a pro bit equation and a 

selection equation. In our case, employment is the dependent variable of the probit 

equation and participation is the dependent variable in the selection equation. However, 

the binary outcome, employed or not, is only observed if participation equals one. 
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In addition, three of the six independent variables used in this study have been identified 

as influencing only participation and not employment. These three variables are the 

presence of young children 'young ch', marital status 'married" and rural or urban 

location 'rural'. As mentioned earlier, we are of the opinion that the number of young 

children a woman has will influence her decision to participate in the labour market but 

will not impact on her employment status, should she decide to participate. Similar 

reasoning applies with respect to the effect of marital status. We see no reason why 

marriage should impact on chances of employment. With respect to location, our view is 

that people who have decided to participate in the labour force are likely to move to 

urban areas to seek employment. Therefore location is, in a sense, an indicator of 

participation status. There is no disputing the fact that the probability of employment is 

much higher in urban areas than in rural areas but then this effect has already been 

captured in the participation decision through the move to urban areas. 

Table 8 reflects the results of the probit model. The coefficients of all the explanatory 

variables associated with employment are significant with the exception of the age 

quadratic variable which is barely significant at the 10% level of significance. This result 

implies that there is no significant change in the pattern or direction of influence of age 

on employment as age increases. In addition, the coefficients of the variables associated 

with participation are also significant with the exception of the variable 'young ch', 

which is insignificant even at the 10% level of significance. This finding is in agreement 

with that found in the participation logit earlier even though it is now part of a 

simultaneous model. Furthermore, the age quadratic is highly significant and of the 

opposite sign to the straightforward age variable in the selection equation. This result 

implies that there is an interesting hyperbolic relationship between age and participation. 

This phenomenon will be discussed later when the influence of age on participation is 
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analysed in more detail. 

Furthermore, the reported Wald test statistic (321.21) of all coefficients in the regression 

model (except the constant) being zero is significant, meaning that the null hypothesis 

can be rejected. The Wald test reported at the bottom of the output tests the comparison 

of the joint likelihood of an independent probit model for the selection equation and a 

regression model on the observed employment data against the Heckman model (Greene 

1990). This test for rho yields a z = -2.502 and chi squared of 6.26, both significantly 

different from zero at the 5% level of significance, clearly justifying the use of the 

Heckman selection equation. 

Table 8: Maximum-likelihood Probit Estimation with Sample Selection 

Log likelihood -3537031 

Number of obs 
Censored obs 
Uncensored obs 

Wald chi2(4) 
Prob > chi2 

11362 
3959 
7403 

321. 21 
0.0000 

(standard errors adjusted for clustering on distrea) 

Coef. 
Robust 

Std. Err. z P>lzl [95% Conf. Interval] 
---------+--------------------------------------------------------------------
emply I 
educat I .0627189 .0077513 8.091 0.000 .0475267 .0779112 
otherincl .4471379 .0399671 11.188 0.000 .3688038 .525472 
age I .092559 .0337538 2.742 0.006 .0264028 .1587152 
agesq I -.0006925 .0004141 -1.673 0.094 -.0015041 .000119 

_cons I -2.672849 .7207811 -3.708 0.000 -4.085554 -1.260144 
---------+--------------------------------------------------------------------
part I 

young chi -.0218683 .0211742 -1.033 0.302 -.063369 .0196323 
married I -.3695728 .0321413 -11.498 0.000 -.4325685 -.306577 
educat I .0492451 .0047272 10.417 0.000 .0399801 .0585102 
rural I -.4885463 .037057 -13.184 0.000 -.5611767 -.4159159 
otherincl .1395218 .0317508 4.394 0.000 .0772913 .2017523 
age I .1685612 .0234539 7.187 0.000 .1225924 .21453 
agesq I -.0022285 .0002821 -7.899 0.000 -.0027815 -.0016756 

_cons I -2.442341 .4813171 -5.074 0.000 -3.385705 -1.498977 
---------+--------------------------------------------------------------------

/athrho I -.350681 .1401554 -2.502 0.012 -.6253805 -.0759815 
---------+---------------------------------------------------------------------

rho I -.3369794 .12424 -.5548631 -.0758357 

Wald test of indep. eqns. (rho = 0): chi2(1) = 6.26 Prob > chi2 = 0.0123 
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The results are not readily interpretable in their original non-linear form therefore 

predicted probabilities have been calculated to aid interpretation. For example, the 

predicted probability of being: 

a participant is given by: 

an employed participant is given by: p(y/robit = 1, y/elect = 1). 

Furthermore, in calculating these predicted probabilities all the independent variables are 

set at their sample means except for those that are specified to be set to one or zero. 

Henceforth all reference to probabilities should be taken to mean predicted probabilities. 

Seeing that education and fertility are key elements of our analysis, this is where we 

begin. 

To trace out the impact of education, Figure 5 displays two sets of predicted probabilities 

by level of education. The one is a set of predicted probabilities of participating in the 

, labour market and the other set of predicted probabilities of not only participating but 

being employed as well at each level of educational attainment. It is evident that the 

predicted probability of participating rises as educational level rises. It can also be seen 

that the probability of employment rises as educational attainment rises. The two graphs 

are fairly linear, therefore, no complex relationship between education and participation 

or education and employment exists. However, it is noticeable that the gap between the 

two graphs narrows markedly as education level increases. This reflects greater chances 

of employment at the highest levels of education. 
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Predicted Probability of Participation and Employment by Education Level 
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Figure 5: Predicted Probability of Participation and Employment by Education Level 

Incorporating fertility into the analysis, Figure 6 graphs the predicted probability of 

participating in the labour force given the education level and number of young children 

a woman living in an urban area has. The graph has been further divided by marital 

status in an attempt to further investigate the earlier identified interplay between fertility 

and marriage. It is clear from Figure 6 that there is a negative relationship between 

number of young children and the predicted probability of participating in the labour 

market. The relative strength of this relationship is similar for both married and single 

women. However, it can be seen that single women have the highest probability of 

participating whereas married women show the least predicted probability of 

participating. It may seem rather surprising that there is no convergence between the 

probabilities for married and single women as number of children increases, however, 

this is perfectly consistent with the findings reported in our regression output. 
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Figure 6: Predicted Probability of Participation by Young Children and Marital Status 

The preceding analysis has focused on the influence of fertility and education on the 

probabilities of participation and employment. Attention is now shifted to the other 

explanatory variables in ~ur model, in particular the three binary variables. Table 9 

provides a useful display of the probabilities associated with each variable. Each variable 

takes on the value of one if an event occurs and zero if not. Discussion of the output is 

restricted to those results that are thought to be particularly interesting. Looking at 

marriage first, the probability of participating in the labour force is 14% higher for 

women who are single than it is for those who are married, holding all other variables 

constant. This result is hardly surprising given that of the two categories, married women 

are more likely to be housewives. 
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Table 9: 

Participating 

Employed 

o 

Predicted Probabilities of Being In a Given Work Status 

0.739 
0.615 

1 
0.602 
0.624 

o 
0.745 
0.635 

1 
0.601 
0.604 

o 
0.637 
0.508 

1 
0.689 
0.702 

Table 9 also shows that the predicted probability of participating in the labour force is 

15% higher for women in urban areas than it is for those in rural areas. In addition, the 

chances of employment are 4% lower in rural areas. 

With respect to having other household income, Table 9 shows that having other 

household income increases the chances of participating in the labour force by 5%. In 

addition, the probability of employment increases by 19% if there is other household 

Income. At first glance this may seem an unlikely result, however, throughout this 

analysis the data has suggested that other household income serves as a proxy for 

information about work opportunities as well as a means to finance searching for 

employment. Therefore, women who live with people who are employed stand a greater 

chance of employment. 

Figure 3 in the previous chapter showed most vividly the significant improvements in 

education that accompanied each successive age category. For example, t 5% of women 

aged 50-54 had attained more than primary schooling and this figure improved to 49% 

for women aged 30-34. Figure 4 in turn showed how the effect of education on fertility 

varied with age. Therefore looking at the changes in probability of participation and 

employment by age category and then controlling for the binary variables, for example 

the 'marriage' variable, is another useful way to capture the nature of these effects on 

labour market decisions. 
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Predicted Probability of Participation by Age and Martial Slatus 
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Figure 7: Predicted Probability of Participation by Age and Marital Status 

Figure 7 plots the probability of participation by age for married and single women as 

well as the difference between the two. It is clear from the graph that the probability of 

participation is lowest for married women and highest for single women in all age 

categories. The predicted probabilities of participation display a slight upward trend 

initially ( up to 38 years of age) followed by a downward trend with age for all three 

classifications. This provides graphical illustration of the selection equation result with 

respect to the age quadratic. 

Furthermore, the graph shows that the highest probability of participation is found in the 

38 year old women. For single women this value is 78% and it falls to 57% for the 54 

year old women. In addition, being married as opposed to single lowers the predicted 

probability of participation by 13% for women who are 38 years old. This gap widens as 

age increases meaning that the impact of marriage on participation is more pronounced 
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for older women. 

Pred icted Probability of Participation by Age and Location 
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Figure 8: Predicted Probability of Participation by Age and Location 

In contrast to Figure 7, Figure 8 plots the predicted probabilities of participation given 

rural or urban location rather than marital status. A similar pattern to that observed in 

Figure 7 is apparent. Urban women have a higher chance of participating in the labour 

market than rural women. This difference in predicted probability of participation starts 

off at 14.5% for 30 year old women and falls to 13.5% for 38 year old women, before 

rising again to peak at 15,9% for 54 year old women. It can generally be said then that 

location plays a larger role in women ' s participation status, the older they are . 

Moving on to employment, Figure 9 graphs the predicted probabilities of being 

employed as age changes for women within the three education levels . As can be 

expected, the chances of employment are lowest for those women with least schooling. 
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Predicted Probability of Employment by Age and Education 
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Figure 9: Predicted Probability of Employment by Age and Education 

Women with incomplete secondary education have a slight edge over those with primary 

education. The advantage enjoyed by these women increases slightly as age increases 

whereas it is hardly noticeable at the lower age groups. One feature of this graph that 

stands out is that womert with completed secondary schooling (matric) and higher 

qualifications (diplomas and degrees) have predicted probabilities of employment that 

are a great deal above the rest. 

In all the regressions run thus far, the results reflect that having other household income 

has a significant effect on the likelihood of employment. Indeed, Figure 10 confirms this 

finding. The graph shows that women who have other household income have a far 

greater predicted probability of employment than those without these additional funds. 
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Predicted Probability of Employment by Age and Other Household Income 

............ YiMh other inc 

........ NQ other Inc 

~Dilletence 

Figure 10: Predicted Probability of Employment by Age and Other Household Income 

For a woman who is 30 years of age, having other household income gives her a 20% 

greater chance of employment than a woman of the same age without other household 

income. However, having other household income plays a slightly lesser role as age 

increases. As can be seen from Figure 10, the difference is 16.6% for women who are 54 

years old as opposed to 20% for those women who are 30 years old. 

4.3 Conclusion 

The econometric modelling carried out in this chapter revealed a number of interesting 

results. It was been established that having young children does not significantly affect 

the participation decision of African women. Furthermore, the odds of participation over 

non-participation decreased by 46% for married women. It was also found that having 

other household income increases the predicted probability of participation by 5% whilst 
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increasing the likelihood of employment by 19%. In addition, being in a rural area 

decreases the predicted probability of participation by 20%. With regard to age, the 

highest predicted probability of participation was found for women in the region of 38 

years of age. The predicted probability of employment, on the other hand, increased 

continually with age. There was little difference in the predicted probability of 

employment for women \vith primary and incomplete secondary schooling whereas 

those women with higher qualifications had a sizeable advantage. 
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Chapter 5 

Conclusion 

After a review of the theory of labour supply and an introduction to the data, a 

preliminary analysis of the data was undertaken in order to gain some background 

information about variables that were key to the rest of the study. These variables are 

edueation, fertility, employment and age. Furthermore, the preliminary analysis revealed 

that the educational attainment of African women improved over the past five decades. 

Although the scope of this study did not allow detailed comparison of women and men, 

it was observed that the improvements in women's education over time occurred at a 

faster rate than those of men. It was also noticed that differences in male and female 

educational achievement were not significant and that women's mean schooling overtook 

that of men for those less than thirty years of age. In addition, the data revealed that 

substantial improvements in educational attainment were experienced by women born 

after 1955. This rise in educational achievement was accompanied by delayed child 

bearing for women with more than primary education. 

When looking at the distribution of women in different activities it has been found that 

as education level increases so too does the percentage of women working full-time 

within each education category. In addition, the number of women looking for work 

increases as education level rises. The data suggests that an increasing number of women 

move out of non-market activities and into participation in the labour market as 

education level rises. 

Furthermore, in linking education, fertility and employment it has been found that 

regardless of whether a woman is in fulltime employment, looking for work, not looking 

for work or housekeeping, there is a negative relationship between fertility and 
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education. Participants also tend to have lower mean births than non-participants. 

Another interesting finding is that lesser educated participants have higher mean births 

than better educated non participants. Thus being a non-participant does not necessarily 

mean more births rather the influence of education has to be taken into account. By the 

same token, birth rates as high as 2.82 for better educated women in housekeeping 

suggest that there are instances where the choice on number of children is driven by 

chief factors other than education, such as marriage. 

Moving on to the results of our modelling, an intriguing outcome was that the number of 

young children an African woman has does not significantly affect the participation 

decision. The interplay between the young children and marriage variables may have in 

part accounted for the insignificant result but that does not detract from the fact that with 

or without the marriage variable included in the regression, the effect of young children 

on the odds of participation is rathcr small. It is thought that financial constraints compel 

African women to work. Thus having more children necessitates more income and 

therefore a greater desire to work. The influence of education was found to be significant 

as was expected. With regard to marriage, however, it was interesting to find that there is 

a strong tendency for a woman to be a housekeeper when married. The logit model 

revealed that the odds favouring participation over non-participation, when married, 

decrease by 46%. In addition, the presence of other income earners in the household 

encourages participation. It is thought that employed household members provide those 

that are unemployed both information about work opportunities as well as resources to 

search for employment, hence the positive relationship to participation. 

The results of the Heckman selection model indicate that the predicted probability of 

participation is positively related to schooling and that it is negatively related fertility 
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although, with respect to fertility, this result is not statistically significant. The effect of 

fertility is more pronounced for women with secondary education and this is evidenced 

by the fact that the probabilities of non-participation for primary and secondary approach 

each other at above two young children. We reach then the conclusion that women with 

secondary education who have more than two children, approach the same probability of 

non-participation as those with primary education, the more children they have. 

In addition, the results revealed that the predicted probability of employment for rural 

women was a mere 4% lower than that oftheir urban counterparts. The presence of other 

household income increased the predicted chances of employment by 19% when 

compared to when there was no other income. Although there is a hyperbolic 

relationship between age and predicted probability of participation, it has been 

discovered that the predicted probability of participation generally decreases with age. 

The peak in probability of participation occurs at the region of women who are 38 years 

of age whereas the probability of employment rises continually with age. 

It was mentioned in the second chapter that Winter (1997) offers the most extensive 

study of South African women's participation to date. As a way of showing what this 

paper adds to this topic, we point out areas covered by this study that Winter's failed to 

cover. In agreement with our findings, Winter reaches the following conclusions: that 

education is a good predictor of participation; that participation rates for African women 

peak around at the 35-39 age group, and that presence of young children does not 

substantially affect the participation of African women. Her main focus, however, is a 

comparison between male and female as well as the different race groups. Unlike this 

paper, she does not consider the joint influence of education and fertility on 

participation, neither does her study extend to investigating employment with regard to 
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education and fertility. The influence of other variables such as marriage, location (rural 

or urban), and the availability of other household income, have also not been dealt with 

by Winter. 

In contrast to Winter (1997), focusing solely on African women has allowed us to make 

a far more detailed report about the role of education and fertility in the participation and 

employment of these women. This paper revealed how improvements in the education of 

African women evolved as well as how fertility patterns changed in response to these 

improvements. In addition, this study was not limited to participation only, but extended 

to employment as well. With respect to education and employment it was discovered 

that there is little difference in the likelihood of employment between women with 

primary schooling and incomplete secondary schooling. Women with higher 

qualifications, on the other hand, were found to enjoy a substantially greater chance of 

employment. In addition, we found that having other household income improved the 

predicted probability of employment by at least 16,6% for women who are 54 years old 

and as much as 20% for those who are 30 years old. 

Finally, in comparing the results of this study to those of the Brazilian study by Lam and 

Duryea (1998), we found that like South African women, Brazilian women have enjoyed 

steady improvements in educational achievement over the past few decades. We also 

found, in accordance with Lam and Duryea (1998), that the improvements to educational 

achievement coincided with falling fertility rates. The Brazilian study also reflected that 

some women preferred using their education to invest time in raising better quality 

children rather than earning wages in the labour market. This feature was not apparent in 

the South African study. An enviable feature ofthe Brazilian study is that panel data was 

used and greater availability of this sort of data in South Africa would allow for far more 
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informative research in this field. 

62 



Bibliography 

Barker, F. (1995). The South African Labour Market: Critical issues for Reconstruction. 

Pretoria: J.L. van Schaik Publishers. 

Becker, G. (1965). The Theory of the Allocation of Time. Economic Journal, Vol. 79, 

pp.502-5. 

Becker, G. (1991). A Treatise on the Family. Cambridge: Harvard University Press. 

Bhorat, H & Hodge, J. (1999). Decomposing Shifts in Labour Demand in South Africa. 

South African Journal of Economics, Vol. 67(2). 

Bhorat, H & Leibbrandt, M. (1999). Correlates of Vulnerability in the South African 

Labour Market. DPRU Working Paper, No. 99/27: Development Policy 

Research Unit, University of Cape Town. 

Bhorat, H & Leibbrandt, M. (1999). Modelling Vulnerability and Low Earnings in the 

South African Labour Market. DPRU Working Paper, No. 99/32: Development 

Policy Research Unit, University of Cape Town. 

Blau, F. Ferber, A. Winkler, A. (1998). The Economics of Women, Men, and Work. 

New Jersey: Prentice-Hall, Inc. 

Deaton, A. (1997). The Analysis of Household Surveys, A Microeconometric Approach 

to Development Policy. Baltimore: John Hopkins University Press. 

63 



Dilnot, A. & Duncan, A. (1992). Thinking About Labour Supply. Journal of Economic 

Psychology, Vol. 13, pp. 687-713. 

Fallon, P. & Lucas, R. (1998). South African Labour Markets: Adjustment and 

Inequalities. Discussion Paper, No. 12: Informal Discussion Papers on Aspects 

of the Economy of South Africa, World Bank Southern African Department, 

Washington. 

Fisher, M. (1971). The Economic Analysis of Labour. London: Weidenfeld & Nicolson. 

Flanagan, R. Kahn, L. Smith, R. Ehrenberg, R. (1984). Labour Economics and Labour 

Relations. U.S.A: Scott, Foresman & Company. 

Gould, W & Sribney, W. (1999). Maximum Likelihood Estimation with STATA. Texas: 

STATA Corporation. 

Greene, W. H. (1990). Econometric Analysis. New York: Macmillan Publishing. 

Gujarati, D. (1992). Essentials of Econometrics. New York: McGraw-Hill, Inc. 

Hamilton, L. (1992). Regression with Graphics: A Second Course in Applied Statistics. 

California: Duxbury Press. 

Hamilton, L. (1998). Statistics with Stata 5. Pacific Grove: Duxbury Press. 

64 



Heckman, J. (1993). Sample Selection Bias as a Specification Error. Econometrica, 

Vol. 47, pp. 153-61. 

Hofmeyr, J. F. (1998). Segmentation in the South African Labour Market. Working 

Paper, No. 15: South African Network for Economic Research, Potchefstroom. 

International Labour Office. (1996). Restructuring the Labour Market: The South 

African Challenge. Geneva: International Labour Office. 

Kerr, C. & Staudohar, D. (1986). Economics of Labourin Industrial Society. California: 

Jossey-Bass, Inc. 

Killingsworth, M. R. (1983). Labour Supply. Cambridge: Cambridge University Press. 

King, J. (1980). Readings in Labour Economics. New York: Oxford University Press. 

Kingdon, G. & Knight, 1. (2000). Are Searching and Non-searching Unemployment 

Distinct States when Unemployment is High? The Case of South Africa. Working 

Paper: Centre for the Study of African Economies, University of Oxford. 

Lam, D. & Duryea, S. (1998). Effects of Schooling on Fertility, Labour Supply, and 

Investments in Children, with Evidence from BraziL The Journal of Human 

Resources, VoL 34, No.1, pp. 160-92. 

65 



Lam, D. & Schoeni, R. (1993). Effects of Family Background on Earnings and Returns 

to Schooling: Evidence from Brazil. Journal o/Political Economy, Vol. 101, 

No.4, pp. 710-40. 

Lam, D. & Schoeni, R. (1994). Family Ties and Labour Markets in the United Sates and 

BraziL The Journal 0/ Human Resources, Vol. 29, No.4, pp. 1235-58. 

Lazaro, N., Molto, M. & Sanchez, R. (1997). Women's Labour Force Participation 

and Part Time Work in Spain. Labour, Vol. 11, pp. 449-68. 

Long, J. S. (1997). Regression Models/or Categorical and Limited Dependent 

Variables. California: Sage Publications. 

Maglad, N. A. (1998). Female Labour Supply in Sudan. Special Paper, No. 30 African 

Economic Research Consortium, Nairobi. 

Mason, K. (1986). The Status of Women: Conceptual and Methodological Issues in 

Demographic Studies. Sociological Forum, VoL 1, pp. 284-300. 

Moll, P. (1998). Discrimination is Declining but Inequality is not. Working Paper, NoS. 

South African Network for Economic Research, Potchefstroom. 

Mroz, T. (1987). The Sensitivity of an Empirical Model of Married Women's Hours of 

Work to Economic and Statistical Assumptions. Econometrica, Vol. 55, No.4, 

pp765-769. 

66 



Mwabu, G & Schultz, T. (1996a). Wage Premia/or Education and Location by Gender 

and Race in South Africa. Unpublished Paper. Yale University, New Haven. 

Sapsford, D & Tzannatos, Z. (1993). The Economics of the Labour Market. London: 

MacMillan Press Ltd. 

Schultz, T. (1993). Returns to Women's Education, Women's Education in Developing 

Countries: Barriers, Benefits, and Policies. Baltimore: John Hopkins University 

Press. 

STATA Corporation. (1999). Stata User's Guide; Release 6. Texas: Stata Press. 

STA TA Corporation. (1999). Stata Reference Manual; Release 6. Texas: Stata Press. 

Strauss, J & Thomas, D. (1995). Human Resources: Empirical Modelling of Household 

and Family Decisions. Handbook of Development Economics, VoL 2, 

North Holland Press. 

Winter, C. (1997). Women Workers in South Afriea: Participation, Pay and 

Prejudice in the Formal Labour Market. Washington: The World Bank, Draft 

Paper. 

Wittenberg, M. (1999). Job Search and Household Structure in an Era of Mass 

Unemployment: A Semi-Parametric Analysis of the South African Labour 

Market, Working Paper, No. 22: South African Network for Economic Research, 

Potchefstroom. 

67 




