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Abstract

In this study, we ask \why the distribution of marriages has changed over time
among African women". In light of the decline in the recent decline in marriages
rates between 1995 and 2006 documented for South Africa, we go a step further to
quantify the individual contribution of speci�c factors to the marriage decline. To this
end, we use the Blinder-Oaxaca type decomposition analysis. Declining marriage is
decomposed into a part explained by di�erences in the individual characteristics and
a part explained by di�erences in coe�cients.
Datasets used for the analyses were the October Household Surveys from 1995 to

1999 and the September wave of the Labour Force Surveys from 2000 to 2006.
The results from the decomposition analysis have shown that the predominant

part of the marriage decline between year t and year 2006 is unexplained rather than
explained. In other words, the e�ects of di�erences in coe�cients outweigh those of
di�erences in individual characteristics. However, this conclusion is not general across
all the cross-sections. In years 2001 to 2003, for example, the explained portion of the
marriage decline was predominant in explaining the gap when year 2006 coe�cients
are used. When year coe�cients are used, we also �nd that the characteristic e�ect in
much higher in a few more cross-sections.
As expected, the estimates for education and labour force participation were found

to predominantly contribute to the explained portion of the marriage decline. In line
with the women's economic independence hypothesis, we do �nd that increases in
education contributed signi�cantly to the decline in marriage. In fact, it is the main
variable that explains the changes over time, as the other variables mostly lead to
changes in the opposite direction. Age, sex ratio and province had a contractionary
e�ect on the characteristic e�ect of the marriage decline.

1 Introduction

Thus far, we have established new evidence con�rming dropping marriage rates for young

African women in the period 1995 to 2006. After con�rming the marriage decline, a natural

next step is to seek to explain the decline. Recent evidence indicate that there is a time-

period change (in the same period that marriage rates have dropped) in the distribution of

some of the factors which are likely to inuence a woman's marriage decisions. In this study,

we seek to investigate whether the marriage decline is due to change in the distribution of
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the characteristics which has taken place over time, or if it is due to temporal change in the

relationship between these characteristics and marriage.

This directs us to decomposition analysis, a technique which enables us to identify and

quantify the separate contributions of temporal group di�erences in measurable characteris-

tics to the marriage decline. In other words, we want to understand what the South African

marriage market would have looked like if the individuals sampled between 1995 through

2005 had faced 2006 marriage market conditions. Conversely, we want to understand how

the marriage decisions for individuals sampled in 2006 would have looked had they faced

marriage market conditions of the earlier years.

The rest of the paper progresses as follows. In section 2, we present some of the arguments

from the literature to explain time-period gaps in marriage rates. Section 3 describes the

data. In section 4, we outline the methodology for achieving our objectives and discuss the

results of these. Estimations are done for cases where marriage decisions are independently

and jointly modelled with labour force participation decisions. All estimations which correct

for the endogeneity problem are reported in appendix 5. Finally, section 5 concludes the

paper.

2 Literature Review

2.1 Theoretical Explanations for Declining Marriages

Becker's (1973) theory of marriage explains the decision to marry (or stay single) as the

utility maximizing behaviour of any rational individual of marriageable age. Technically, a

union that will likely make an individual well o� is the one that he or she will choose. Thus,

a marriage between two people will occur if, for both partners, the expected gains from

marriage exceed the gains from being single. Becker asserts that gains from marriage arise

from production complementarities and specialization as well as enjoyment of economies of

scale in consumption. With regard to declining marriages, it follows that diminishing gains

from marriage should result in non-marriage behaviour. A reasonable economic explanation

of declining marriages must account for diminished gains to production specialization and/or

vanishing consumption complementarities in marital unions.

Theoretical literature appraises the women's economic independence and shortage of men

hypotheses as driving forces of the phenomenal \modern" non-marriage behaviour among

young (black) women. The former claims that a rise in human capital power possessed by

women in recent years has granted women opportunities in the labour market, directing

their services to paid jobs. Empirical work uses earnings, education attainment and/or

labour market status to proxy women's economic independence. The last two are preferred

because they do not present the di�culty of estimating potential earnings for those who do

not work. According to Becker's gender specialization notion, the gains from the gender

division of labour within the household production unit are reduced by a rise in women's

education attainment and their labour force participation. Thus falling marriage rates for
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women might be explained, at least partly, by increases over time in education attainment

and labour force participation for women.

The latter hypothesis is accredited to Wilson (1987), who claims, in his often-quoted

\the truly disadvantaged", that the increasing delay of marriage and low rate of marriage

among black women seem to be directly associated with the increasing labour force problems

of men. According to this view, declining marriage is associated with shrinking over time

of the pool of economically and socially advantaged men of marrying age. With gains from

marriage inuencing marriage decision, women tend to be picky when choosing marriage

partners, and men whose current or future earning capabilities are \questionable" and likely

to make a negative net contribution to the marriage tend to be \sorted out" of the marriage

market.

2.2 Prior Studies on Declining Marriages

Previous international studies have attempted to explain the substantial shifts in family for-

mation in general, and marriage decline in particular. While some explanations are common

across countries, others are exclusive to a particular country or region. Generally speaking,

the reasons for fewer marriages in recent years can be divided into two categories. The

�rst category relates explanations of marriage decline to di�erences in the distribution of

characteristics of individuals between time periods. The second category, which aligns with

theoretical ideas, comprises explanations which attribute the drop in marriage rates to di�er-

ences in returns (or gains) from marriage between periods. In other words, the characteristics

of individuals between the two periods under comparison may be the same, but their mar-

riage behaviour, given their characteristics, may be di�erent. These notions are respectively

termed the characteristic and coe�cient e�ects in the terminology of decomposition analysis,

and will be discussed in detail in the methodology section below.

Changes in the distribution of variables that inuence marriage decisions fall into the

�rst category. Changing trends in age, education, labour force participation and sex ratio

are some of the factors that have been identi�ed to be contribute to marriage decline. In

this respect, changing distribution in variables does not directly inuence the individual's

decision to marry. For instance, with respect to age, the demographic composition of the

population may have changed in such a way that in recent years the population is comprised

of a younger population who are not thinking of marriage yet. Similarly, the economic

prospects of individuals may have changed, enabling them to put o� marriage, without

necessarily attaching prospects from marriage to their decisions. Regarding this, one might

think of change in legislature, for example, in post apartheid South Africa, which enabled

women to acquire higher levels of education as well as obtain higher paid jobs. Marriage

may be one aspect that might be unintentionally a�ected by such changes.

With regard to the di�erences in returns to characteristics, it may be argued that the

expected gains from marriage from a particular characteristic (such as education) may be

di�erent with time. Couples marry (and stay married) when the gains from marriage exceed
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the gains from being single. According to Becker (1973), these gains come from several

sources, such as production complementarities (gender role specialization) and consump-

tion complementarities (such as joint consumption, which yields bene�ts from economies of

scale)1. Economic (in)capability has been cited as a contributor to marital decline (for ex-

ample Wilson, 1987; Wilson and Neckerman, 1986). The speci�c economic processes include

declining male economic power, increasing female economic power, and a declining di�eren-

tial between male and female economic power, just to mention a few. Possibly, change in

economic incentives to marry may be related to shifts in marriage patterns. For instance,

declining male economic power may be associated with fewer marriages, due to shortage of

economically attractive men2. On the other hand, increasing female economic power, and a

declining di�erential between male and female economic power are associated with women's

�nancial independence, and hence non-marriage behaviour.

There is compelling empirical evidence in support of Wilson's and Neckerman's con-

tention. For example, Oppenheimer (1988) and others (for example Ross and Sawhill, 1975;

Hannan and Tuma, 1978; Cherlin, 1979; Moore and Waite, 1981; Tzeng, 1992) have pre-

sented evidence that changes in marital patterns are linked to women's continued economic

advances. Gender equity in societies now enables women to get more education, just like

their men counterparts. This gives women job opportunities in market work. An increase

in women's labour force participation has increased their economic independence and hence

have greatly reduced the desirability of marriage. Since women are not as dependent on

marriage for �nancial upkeep, they are less likely to enter or remain in a bad marriage out

of �nancial necessity.

The opportunity cost of marriage may also be di�erent between time periods. With

increasing female labour force participation and higher education levels for women, most

women would be more likely to stay unmarried in recent years. McDonald (2000) and others

argue that many professional women prefer the social and economic independence that they

have gained. Thus, the opportunity cost of staying at home and performing traditionally

gender specialized home work is higher with the advent of professional jobs for women. In

addition, reduced market discrimination against women and technological advances that

allow much of what was once produced by skilled-labour in the home to be purchased or

produced with little skill reduce the bene�ts from specialization of spouses in the home and

market spheres, thereby decreasing the gains from marriage. Thus, both the opportunity

1Needless to say, others have argued that one need not marry in order to have children, have fun, or have
gender-specialised work done. All these can be purchased in the market place. For example, one can have
children outside marriage or adopt; sex can be purchased from the sex market, and one does not need to
marry in order to enjoy leisure activities.

2In the perspective of the United States, number of males, relative to females, in the African American
population declined steadily in the 1920s, compared to the white sex ratios. Given this background, it
is widely believed that sex ratio imbalance is a signi�cant factor in black marital decline in that country
(Guttentag and Secord, 1983; Staples, 1981). However, Espenshade (1985) has argued that decreases in black
marriages have only been evident in the 1960s, and he concludes that sex ratio imbalances could not be the
primary cause of this change. Tucker and Mitchell-Kernan (1995) attempted to reconcile the inconsistencies
noted by Espenshade (1985) by among other factors, accounting for the economic eligibility dimension in
the calculation of the sex ratio.
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cost and the altered gains from marriage, emanating from the characteristics of individuals,

may encourage non-marriage behaviour and lead to declining marriages.

Attitudes towards marriage may also change between di�erent generations of individuals.

In part, this is explained by escalating rates of divorce. In the United States, it was reported

in the \State of Our Unions: The Social Health of Marriage in America" that younger people

have lost con�dence in the idea of �nding a lifetime mate, having witnessed marital failure.

This is sometimes found to be key in explaining the decline of marriages. Instead, many

people tend to opt for alternative family forms, such as cohabitation and out-of-wedlock

childbearing. These family forms are widely accepted, as a result, marriage is no longer

viewed as the traditional, expected route into adulthood.

The major di�erence between the explanations of marriage decline related to change in

the distribution of characteristics and change in marriage behaviour of individuals is that

the former mainly a�ects the workings of the marriage market. In particular, availability

of marriageable partners is a�ected, inuencing the timing of marriage. Women tend to

be choosy when looking for potential spouses, and sometimes take longer when searching.

The later, on the other hand, mainly inuences the intention to marry. In other words,

the problem of non-marriage behaviour is seen as not with the marriage market but with

marriage itself. Here, discontent with marriage is the driver of marital change. This is

associated with forgoing marriage altogether.

These are some of the reasons that motivate the decomposition analysis, which enables us

to calculate which of these broad categories is the predominant explanation for the marriage

decline in post-apartheid South Africa. A further disaggregated decomposition analysis

enables us to look at each individual characteristic's contribution to the marriage decline.

3 Data Description

The sample used here comes from the series of independent nationally representative house-

hold surveys used previously, namely, the October Household Surveys (OHS; 1995 to 1999)

and the September round of the Labour Force Surveys (LFS; 2000 to 2006). The working

sample includes African women aged 20 to 49 years old.

Table 1 shows the mean values (and the standard deviations) of selected variables in the

sample. Using the weighted sample, it shows marriage rates have dropped from 50 percent

in 1995 to 45 percent in 2006. In addition, we notice that marriage rates in the intermediate

years are all higher than that of 2006. According to an independent group t test between

mean marriages in year t and year 2006, as shown in Table 4, we see evidence that the

di�erences in the mean marriages are statistically signi�cant, except for years 1999, 2000

and 2001. The results from the mean t test show that studying time period di�erences in

marriage rates makes sense in this context.

The characteristics of married and single women are di�erent, as shown in Tables 2 and

3. Most younger women are single, and older women who are mostly married. For example
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in 1995, about 45 percent of women aged between 20 and 24 years old were single, compared

to only 8 percent in the same age range who were married. Of the oldest women in the

sample (aged between 45 and 49 years old), about 15 percent are married, compared to only

about 3 percent in the same age range, who have never been married.

The sample shows evidence of an increase in education levels for African women. We

notice that the numbers in lower levels of education, such as no schooling, uncomplete

primary and primary are decreasing. In Table 1, we show that for all women aged between

20 and 49 years old, about 11 percent had no schooling in 1995. By 2006, this proportion had

been reduced to about 6 percent. Similarly, proportions for women with incomplete primary

and primary schooling had declined from 18 and 8 percent respectively in 1995 to 15 and 7

percent in 2006. On the other hand, we show astounding evidence of an increase in education

levels with regard to secondary quali�cations. In 1995, the proportion was 16 percent and

a 10 percentage point increase was registered by 2006. For incomplete secondary education,

the proportion was about 38 percent in 1995, which increased to about 43 percent in 2006.

Both married and single women have higher rates with regard to incompleted secondary

education. However, the rates are higher for single women throughout the years. Single

women also have higher education rates with a secondary quali�cation across the years,

compared to the married sample. Overall, married women have lower levels of education

than single women. Rates are higher for lower education categories such as those with no

schooling, incomplete primary and primary schooling for married women, compared to the

single women. However, the rates for higher education categories, diploma and degree, are

similar between the single and the married women.

Labour force participation rates are higher for married women than for single women.

This is evident across the cross-sections. Our data shows compelling evidence of increased

female labour force participation. The proportion of women who are economically active

has increased from 1995 to 2006 (here, we use the broad de�nition of unemployment). The

increase is recorded at 20 percentage points (from 61 percent in 1995 to 81 percent in 2006)

in Table 1, which is quite astounding. This concurs with recent evidence of increase in female

labour force participation by others.

Also interesting are the means from the sex ratio. Free mobility enabled by change in

regimes means that local marriage markets for women have also adjusted, thereby a�ecting

their likelihood of marriage. In all the years, the sex ratio is less than one, indicating

that there are more African women than there are men. With fewer men than women, the

likelihood of marrying may go down, and even more when potential men with good jobs

and good education are few. On the other hand, availability of potential spouses improves

marriage prospects.
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4 Methodology

Previous studies do not fully explain the substantial shifts in marital behaviour that char-

acterize African women in South Africa. Elsewhere, a number of studies have attempted to

compare and test various explanations of marital change. Although these studies con�rm

that both demographic and economic factors are implicated in family formation trends, the

results have been varied and inconclusive. Below, we present the empirical strategy for our

investigation of declining marriages in South Africa. The discussion is for a single-equation

linear probability model, where the marriage equation is estimated independently with all

the explanatory variables assumed exogenous. We additionally present the results from a

probit model and a simultaneous-equation linear probability model estimation. The latter

accounts for the endogeneity of women's labour force participation decisions in their marriage

decisions.

4.1 The Linear Probability model

We commence by establishing the modeling framework for the speci�c procedures to be

undertaken in this study. The basic model for our purposes is a linear latent marriage

model, given by:

m�
i = xi�+�i (1)

The dependent variable, m�
i denotes gains from marriage, which indicates the propensity

to marry. In the dataset, we observe mi = 1 if m
�
i > 0 (the woman is married), and mi = 0,

otherwise. x is a 1 � K vector of individual characteristics. � is a vector of estimable

parameters and � is the error term. In a general binary response modeling framework, we

conventionally write:

E[mjxi] = Pr(mi = 1jxi) = �(xi�) (2)

where E[:] and Pr(:) respectively indicate expected value and probability. In the linear case,

�(xi�) = xi�, we have the linear probability model (LPM) which can be consistently esti-

mated by ordinary least squares (OLS). Even though estimating a linear probability model

when the dependant variable is binary is viewed as unattractive, mainly due to heretoskedas-

ticity and because LPMs can potentially predict probabilities outside the zero-one bounds,

we prefer to estimate a linear probability model, �rst of all, because of its computational

simplicity. But most of all, we prefer to use a linear probability model because we are inter-

ested in predicting the conditional mean (or expected value) of marriage, rather than making

inferences about individual parameters (Angrist and Pischke, 2009). On that basis, LPM

will be adequate, especially in the decomposition analysis.
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4.2 Decomposition Analysis

The objective of this section is to outline the estimation strategy for an understanding

of the time-period di�erences in marriage rates. In linear models, possible distributional

shifts in characteristics are corrected by using ideas from the fundamental Blinder-Oaxaca

decomposition technique. The technique is widely used to identify and quantify the separate

contributions of measurable characteristics to racial and gender di�erences in outcomes. In

this study, decomposition analysis enables separation of the e�ect of the changing coe�cients

from the changing characteristics on marriage decline, widely known respectively as the

coe�cient e�ect (or unexplained part) and the characteristic e�ect (or explained part).

The \explained" part of the decline is that part that is explained by group di�erences in

the determinants of marriage and the unexplained portion is the residual part that cannot

be accounted for by such di�erences in marriage determinants. So, for example, the former

would be what the distribution of marriages would be in year 2006 if women sampled in 2006

faced similar marriage market conditions as in year 1995, or vice-versa. If the aggregate

characteristics of women in the sample are found to have a large e�ect on the decline in

marriages, this would suggest that overall the values of the explanatory variables had changed

in such a way that would discourage marriage. If, on the other hand, the coe�cient e�ect

on the decline in marriages is found to be large, it would suggest that the marriage model

relationship has changed in such a way that individuals in 2006 with similar characteristics

as in 1995 would be less likely to marry. In addition, a detailed decomposition of the

characteristic e�ect enables us to identify the major factors driving the marriage decline.

For example, a detailed decomposition of the characteristic e�ect3 would provide insight

into how much women's participation in the labour force contributes to the marriage decline.

Knowledge of the factors that discourage marriages is informative to policy makers.

Female labour force participation decisions, however, are potentially endogenous in a

woman's marriage decisions. Thus, we get consistent estimates when we jointly model these

two decisions. It is therefore important that similar adjustments be made to the decompo-

sition analysis to account for the simultaneous-equation modeling4. To this end, we make

use of the instrumental variable approach in a two-stage least squares estimation framework.

Note however, that the instrument, women's job variable performs weakly, hence, discussion

of the results focuses on na��ve estimates, which ignore the endogeneity prpoblem.

We apply the standard Blinder-Oaxaca decomposition method (independently Blinder

(1973) and Oaxaca (1973)) because we are estimating a linear probability model5. Thus,

having estimated the marriage equation separately on each year's dataset, relative to 2006, we

use the estimated coe�cients, b�, assuming these are consistent estimates of �i, to consistently
approximate the di�erences in the means of choosing option 1 (marrying) over option 0 (not

3Our focus is on the detailed decomposition of the characteristic e�ect only due to interpretational
problems associated with the coe�cient e�ect.

4Yun (2000) provides an extension for the decomposition analysis to the case where the choice equation
is estimated jointly with other equations in a maximum likelihood estimation framework.

5An extension of the Blinder-Oaxaca decomposition for binary choice models is normally used for logit
and probit models (Fairlie, 2005; Yun, 2000; Even and Macpherson, 1990).
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marrying) between two groups (time periods t and 2006), in order to �nd the e�ects of the

di�erences in each characteristic and coe�cient. Yun (2000) calls the part explained by

di�erences in coe�cients behavioral response if the choice is made by an individual's own

will, or discrimination if the choice is made by others (like in wage gap studies). In this study,

since an individual is viewed to decide whether to get married or stay single, we interpret

that part of the decline explained by di�erences in coe�cient as a behavioral response.

The marriage model is outlined again here in order to accommodate the dynamic compo-

nent of the current study. We include in our notation the time factor, t, to allow for the time

dimension, which is the grouping variable required for the decomposition analysis. Assume

we have T cross-sectional datasets, each of which has observations denoted N . Therefore, we

observe the marital status of an nth woman in the tth period (mtn) which takes the value of 1

if the latent variable (m�
tn) is positive (indicating that she has ever married) and 0 otherwise.

With the t component, the marriage regression model is estimated separately for the groups

t = (t; 2006), for t = 1995; :::; 2005 and it is de�ned as follows:

m�
tn = xtn�t + �tn (3)

mtn = 1 if m
�
tn > 0 (experience marriage)

mtn = 0 Otherwise (remain single)

)
(4)

In the case of the linear probability model, decomposition of di�erences in mean values

between 2006 and time period t, proposed by Blinder (1973) and Oaxaca (1973) is given by6:

mt �m06 =
�
xtb�t � x06b�06� = h(xt � x06) b�ti+ hx06 �b�t � b�06�i (5)

All the terms are as previously de�ned. The term in the �rst square bracket captures the

characteristic e�ect component of the marriage decline. It is also known as the explained

portion of the decline in marriages. It represents the change in marriages that arise due

to changing characteristics of the population from year 2006 to year t values, while holding

constant the determinants of marriage at year t (i.e. unchanged at b�t). Put di�erently, it
represents the change in marriages that occur if the coe�cients were held constant at year t

values and only the sample's characteristics were to change from year t to year 2006 values.

These are also known as endowment e�ects in gender or racial wage discrimination studies,

a typical application of the Blinder-Oaxaca decomposition.

The term in the second square bracket captures the coe�cient e�ect portion of the

characteristics that explain the marriage decline. It is also referred to as the unexplained

portion of the decline in marriage. It describes the change in marriages arising from changing

coe�cients of the characteristics. This occurs if for the sample in year t, the determinants

6m06 � mt =

�
�
�
x06b�06�� ��xtb�06�� + �

�
�
xtb�06�� ��xtb�t�� or alternatively, m06 � mt =�

�
�
x06b�t�� ��xtb�t��+���x06b�06�� ��x06b�t�� for the nonlinear analogue of the decomposition equa-

tions.
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of marriage are held constant at year 2006 values. In this case, b�t changes to b�06. The
unexplained portion is the part of the decline that results from a given individual being less

likely to be married and is conventionally known as the price e�ect or \discrimination" in

wage discrimination studies.

An alternative method of decomposition can be derived by swapping the reference and

comparison time periods to get an equally valid decomposition formulation as follows:

mt �m06 =
h
(xt � x06) b�06i+ hxt �b�t � b�06�i (6)

In this case, year 2006 is used as a base year, and the corresponding coe�cients are used

as weights in the �rst term while year t distributions of independent variables are used as

weights for the second term. Thus, the di�erence between the alternative decompositions is

that, while the �rst decomposition in equation (5) uses x06b�t to divide the di�erences in mean
marriages into a part that depicts the e�ect of di�erent coe�cients between the two time

periods and a part that depicts di�erences in the e�ects of di�erent individual characteristics

between the two time periods, the alternative decomposition in equation (6) uses xtb�06. In
other words, equation (5) uses year t coe�cients in the counterfactual, while equation (6)

uses year 2006 coe�cients in the counterfactual. The former implies that if there was no gap

in average marriage rates between year t and year 2006, the marriage pro�le of year t would

prevail. On the other hand, use of year 2006 coe�cients in the alternative decomposition

model implies that if there was no gap in average marriage rates, the marriage structure of

year 2006 would prevail. These alternative methods of calculating the decomposition often

provide di�erent estimates, which is the familiar index problem with decomposition analyses

(Fairlie, 2005; Jones, 1983)7.

4.3 Detailed Decomposition Analysis

Equations (5) and (6) only give the aggregate measures of the e�ects of di�erences in char-

acteristic and their coe�cients between two time periods8. A detailed decomposition helps

to account for the contribution of each individual predictor in terms of the characteristic

and coe�cient e�ect to the marriage decline. From the decomposition model in equation

(5), the contribution that a kth variable (k = 1; ::K) makes to the explained portion of the

total marriage rate gap is given by

(xt � x06) b�t = �xt � xk06� b�t + �xk06 � x06� b�t (7)

A detailed decomposition analysis allocates shares to the marriage decline according to the

relative size of the explanatory variable's impact on marriage. The analogue detailed decom-

7Another alternative is to weight the explained portion of the decomposition equation using coe�cient
estimates from a pooled sample of the two groups as proposed independently by Neumark (1988) and Oaxaca
and Ransom (1994).

8Refer Yun (2000) for a two-step modi�cation of the decomposition for non-linear models with endogenous
variables. Yun also o�ers a procedure for the detailed decomposition of such models.
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position of the characteristic e�ect when year 2006 coe�cients are used in the counterfactuals

is given by:

(xt � x06) b�06 = �xt � xk06� b�06 + �xk06 � x06� b�06 (8)

The proportion for contribution of the kth variable to the characteristic e�ect (denoted

CharE�ectk) is given in equations (9). From this equation, we can see that the contribution

of each variable, k; to the explained portion of the marriage decline, is equal to the change

in mean marriages from replacing the year t distribution with the year 2006 distribution of

that variable while holding the distribution of the other variables, �k; constant 9.

CharE�ectk =

�
xkt � xk06

� b�kt
(xt � x06) b�t � 100 (9)

Similarly, a detailed decomposition for the coe�cient e�ect for when year t coe�cients

are used in the counterfactuals is given by equation (10) and its analogue for year 2006

coe�cients is given by equation (11).

x06

�b�t � b�06� = x06 �b�t � b�k06�+ x06 �b�k06 � b�06� (10)

xt

�b�t � b�06� = xt �b�t � b�k06�+ xt �b�k06 � b�06� (11)

However, Oaxaca and Ransom (1999) show that the detailed decomposition of the coef-

�cient e�ect is not invariant to the choice of the reference category when dummy variables

are used. Yun (2005) proposes a solution to this problem by using normalised regressions to

identify the estimates of the each dummy variable. Using Yun's (2005) remedy10, marriage

equation (3) can be transformed into what Yun calls a normalised equation as follows:

m� =
PX
p=1

�p +

QX
q=1

xq�q +

PX
p=1

RpX
rp=1

Dprp

�
�prp � �

�
+ � (12)

where Q is the number of continous variables (x), and P are the sets of dummy variables

(D). The P th set of the dummy variables has rp categories. All the other variables are

as previously de�ned and nth woman and tth group subscripts are surpressed. The idea is

to use equation (12) to calculate the contribution to the marriage decline of each dummy

variable in regression analysis by averaging the measured contributions (coe�cients) with the

di�erent speci�cations of the reference category, including the constant. Refer Yun (2005)

for a detailed illustration and derivation of the normalised coe�cients.

It is necessary that the total sum of the contribution from individual variables to the

characteristic (coe�cient) e�ect of the marriage decline be equal to the total contribution of

9Implementation of the non-linear decomposition technique uses Jann's (2008) stata routine fairlie from
the stata website. Standard errors are also provided. For a linear decomposition, an analogous command,
oaxaca is used.
10Refer Nielsen (2000) and Gardeazabal and Ugidos (2005) for other solutions to this identi�cation problem.
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the characteristic (coe�cient) e�ect from all the variables.

4.4 Determinants of Marriage Decline between 1998 and 2006

In this section, we preliminarily focus on the 1998 cross-section in a discussion of marriage de-

cline. We �rst consider the case where labour force participation is assumed to be exogenous,

in the single-equation linear probability model as well as in the probit model estimations.

The estimates for the linear probability model are reported in Tables 5 and 6. Year 2006

coe�cients and year t coe�cients are respectively used in the counterfactual. Tables 9 and

10 report the same for the non-linear counterpart. Further, we present the results where

the endogeneity of labour force participation is accounted for in the simultaneous-equation

linear probability modeling framework. Tables 11 and 12 in appendix 5 report the results for

the respective year 2006 and t coe�cients. These results are relegated to the appendix be-

cause they are problematic. The endogeneity problem arising from endogenous labour force

participation variable in our marriage model needs to be corrected by the instrumentation

approach. However, weak instrument problems are a�ecting our results but we report these

results anyway.

We report both the aggregated and the individual contributions of the explanatory vari-

ables to the marriage decline. We discuss the results of the aggregate decomposition �rst,

followed by a discussion of the results of the detailed decomposition of the characteristics

e�ect. Again, our discussion here focuses on the results from the single-equation linear prob-

ability model. The results from probit model estimation are however, very similar to the

those for the linear probability model.

4.4.1 Results of the Aggregated Decomposition

From the predicted marriages, it is clear that the marriage rate for 2006 is lower (at 45

percent), than that for 1998 (at 50 percent)11. Of the 5 percentage point marriage decline in

this period, 0.0016 (about 3 percent) is attributable to the characteristic e�ect, while 0.0507

(97 percent) is attributable of the coe�cient e�ect. This applies when the 2006 coe�cients

are used in the counterfactuals. The implications of the decomposition results do not vary

much when the 1998 sample is used for the coe�cients. In that case, we �nd that 0.0062 (12

percent) of the marriage decline is explained, while 0.0461 (88 percent) is unexplained.

Using year 2006 (t) coe�cients in the counterfactuals, the �gures from the aggregate de-

composition suggest that about 3 (12) percent of the marriage decline that occurred between

1998 and 2006 can be attributable to change in the distribution of the characteristics that

a�ect a woman's marriage decision. On the other hand, 97 (88) percent of the marriage

decline in that period can be attributed to changes in the relationship between marriage and

its determinants. The results mean that if 1998 and 2006 characteristics were to be equal-

ized, 3 (12) percent of the marriage decline would vanish. On the other hand, if marriage

11Note that all results are weighted to represent a population, rather than a sample.
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behaviour for 1998 and 2006 individuals were the same, at least 88 percent of the marriage

decline would disappear.

These results indicate that the marriage decline between 1998 and 2006 is largely due

to di�erences in coe�cients, that is, is due to behavioral di�erences. This means that the

marriage decline cannot be simply explained by change in the average characteristics of

women. Clearly, there has also been a change in the way the probability of marriage is

determined. This �nding is unsurprising, considering that there are some temporal changes

in the relationship between marriage and some of its determinants.

4.4.2 Results of the Detailed Decomposition

In the detailed decomposition of the explained portion of the marriage decline, we are in-

terested in whether (and how much) time period di�erences in the most likely \suspects"

(age groups, education, labour market status, sex ratio and location) contribute to marriage

decline over a speci�c year, t and year 2006. In particular, we are interested in the con-

tribution of these variables to the explained portion of the marriage decline that we found

in the aggregate decomposition. The �ndings are informative regarding the causes and pol-

icy implications of declining marriages. We look at each one of the characteristics that we

controlled for, in turn.

Labour Force Participation Ever since the post-apartheid regime enforced constitu-

tional changes12 to South African labour legislation to reverse both legalised and informal

racial and gender discrimination in the workplace, African women's labour force participa-

tion rates have been trending positively. It was theoretically predicted that labour force

participation rate for married women would be lower than for unmarried women, due to the

conicting time demands between market work and home work that women face. This sug-

gests that we are likely to observe an increase in female labour force participation trending

with a decline in women's marriages.

Using the 2006 coe�cients in the counterfactuals when a linear probability model is

estimated, the detailed decomposition estimates show that labour force participation con-

tributed positively to the marriage decline. Out of 0.0016 which is attributable to the total

characteristic e�ect, 0.0014 is attributable to an increase in female labour force participation.

This �nding is robust to choice of the coe�cients in the counterfactuals. Increase in labour

force participation continues to widen the marriage decline. For example, when the 1998

sample is used for coe�cients, the estimates shows that 0.0038 out of 0.0062 of the total

characteristic e�ect is explained by labour force participation.

Education Evidence shows a general increase in the proportion of educated women in

post-apartheid South Africa. The estimates from the detailed decomposition analysis shows

12The Employment Equity Act (1998) aimed to abolish discrimination in the work place and provides a
platform for the implementation of A�rmative Action by �rms and for the monitoring and reduction of wage
di�erentials.
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that education contributed positively to the marriage decline in the period 1998-2006. This

�nding is in line with the theoretical prediction as well as the prior empirical evidence

that marriage decline is linked to women's economic advances. When the 2006 sample is

used for coe�cients and the linear probability model is estimated, education contributes a

phenomenol 0.0130 to the total characteristic e�ect of the marriage decline. The analogue of

education e�ects when year 1998 coe�cients are used in the counterfactuals is 0.0189. In all

model speci�cations, education is found to be the largest contributor of all variables to the

marriage decline. Estimates from both the 1998 and 2006 coe�cients show that education

was very important in a�ecting the marriage decline. The statistical levels of the estimates

are both very strong at 1 percent level of signi�cance.

Age Age also shows high levels of signi�cance in predicting marriage decline. Using the

2006 sample for coe�cients, age is found to narrow the marriage decline between 1998 and

2006 by 0.0074. Likewise, change in the distribution of age between 1998 and 2006 narrows

the marriage decline by 0.0082 when the 1998 sample is used for coe�cients. What this

means is that the distribution of women's age between 1998 and 2006 has changed and there

are more older women in 2006 than there were in 1998. Such a change in age distribution

will result in more marriages among older women in 2006. This has an e�ect of narrowing

the marriage decline.

Sex Ratio Ideally, we expect availability of \good quality" men in 2006 to contribute

positively to narrowing the marriage decline. However, calculations for sex ratio show that

there are generally more women than (employed) men in South Africa in the marriageable

age category. Like age, changes in the distribution of men and women between 1998 and

2006 contribute to narrowing the marriage decline in that period, both when year 2006 and

year t coe�cients are used in the counterfactuals. This implies that fewer men than women

in 2006 than there were in 1998 contribute to narrowing the marriage decline.

Province The estimates for province show that the location where a woman lives con-

tributes negatively to the marriage decline between 1998 and 2006. When 2006 (1998)

coe�cients are used in the counterfactuals, -0.0032 (-0.0004) of the total characteristic ef-

fect of the marriage decline is attributed to the province dummies. This contribution is

minimal and signify negligible changes in the distribution of the female population across

the provinces between 1998 and 2006. If, on the other hand, female migration to places of

perceived job opportunity rises, locational distributional change that might have happened

would be expected to contribute to fewer marriages in 2006 than in 1998. This is because

women who move are likely to move to areas where they can get employment, and such

women who are willing to work in paid jobs are the ones who are unlikely to marry.
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4.5 A General Outlook on the Determinants of Time Period Dif-

ferences in Women's Marriages

In this section, we analyse all the other years to see how the variables and their coe�cients

generally contributed to time period di�erences in marriage rates. The estimates for the

linear probability model are reported in Tables 5 and 6 for the year 2006 and year t coe�cients

respectively. As for the marriage decline between 1998 and 2006, we �nd that the coe�cient

e�ect is generally dominant in explaining the marriage decline between each of the year t and

year 2006. We �nd that behavioral di�erences (coe�cient e�ect), rather than distributional

di�erences, predominantly contribute to the total marriage decline.

In a detailed decomposition of the characteristic e�ect, we �nd that all the variables

included in our marriage model contribute to the marriage decline in some way, in at least

a year. Regardless of the coe�cients used in the counterfactuals, the general picture coming

out of the detailed decomposition results is that a big part of the characteristic e�ect is taken

up by the education factor. Labour force participation also contributes substantially to the

explained portion of the marriage decline. Age, sex ratio and province on the other hand

are generally found to have a contractionary e�ect on the marriage decline.

From the results of the decomposition analysis, we �nd that the bulk of the marriage

decline is not explained. Marriage decline in this period is driven by temporal changes in

the behavioral relationships. A detailed decomposition of the coe�cient e�ect is useful in

establishing whether women's intentions to marry are inuenced by some of the economic

changes that have taken place in post-apartheid South Africa. To this end, we further

decomposed the coe�cient e�ect from the single-equation linear probability model and the

results are presented in Tables 7 and 8, respectively using year 2006 and year t coe�cients

in the counterfactuals.

Contrary to theoretical predictions, we �nd that increases in women's labour force par-

ticipation and educational attainment contributed negatively to the coe�cient e�ect of the

marriage decline. What this means is that the gains from marriage did not diminish with

the gains from a rise in women's economic power. Similarly, high levels of male joblessness

for Africans which have characterised post-apartheid South Africa do not seem to have di-

minished the gains in marriage enough to drive women to sort the \ineligible" men out of

the marriage market.

A straightforward conclusion can be made from these outcomes. The economic changes

that have taken place in post-apartheid South Africa are not extensive enough to diminish

gains from marriage to levels where women do not want to marry. For instance, in line with

Casale's (2003) �nding, women might be having opportunities in post-aparthied's paid job

markets. However, the pay is still so low that the popular women's economic independence

hypothesis fails in the context of South Africa.

Several other explanations can be made for this supposed \no result" �nding. For the

case where labour force participation decisions are assumed to be exogenous in a woman's

marriage decision, it is possible that the results are leading us to make wrong conclusions
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because we are estimating a wrong model. Female labour force participation decisions are

evidently endogenous in the marriage decision. We continue to get no improvements in

achieving signi�cant explanations for declining marriages where an attempt has been made

to correct the potential endogeneity problem. For the latter case, this is probably due to the

weak instrument problem, which is the biggest limitation of this study.

However, from expected theoretical predictions, it is likely that the gains from the insti-

tution of marriage have changed to levels that drive drops in marriage rates between time

periods. The literature o�ers alternative economic explanations for decreasing marriage

rates of young (black) women. Women's economic independence and the man shortage hy-

potheses are especially highlighted. The former relates declining marriage to the diminishing

degree of gender specialization in a marriage, resulting in shrinking gains from marriage that

arise from changes in production specialization and renders marriage unattractive. Clearly,

evidence indicates that education and labour force participation for African women have

increased in post-apartheid South Africa. In addition, there is evidence also of an increase in

male joblessness for African South Africans. Perhaps, what is driving the marriage decline

in South Africa is not the changes that have taken place in the labour market (or in any of

the variables that might a�ect the gains from marriage), per se, but that younger women

are behaving di�erently from their older counterparts. What is lacking however, is pinning

down what is causing such changes in marital behaviour.

A straightforward conclusion can be made from these outcomes. The economic changes

that have taken place in post-apartheid South Africa are not extensive enough to diminish

gains from marriage to levels where women do not want to marry. For instance, in line with

Casale's (2003) �nding, women might be having opportunities in post-aparthied's paid job

markets. However, the pay is still so low that the popular women's economic independence

hypothesis fails in the context of South Africa.

Policy intervention to help the African South African family in crisis may not be obvious

in this case because the large portion of the marriage decline remains unexplained. However,

for the most part, demographic issues seem to be important here. In particular, labour

migration to places of employment might have reset the distribution in the provincial com-

position, thereby inuencing numbers and quality in the local marriage market. In addition,

it appears from the decomposition analysis that the determination of age in the marriage

model highly inuenced the marriage decline. The population appears to be younger in 2006,

up to the levels of driving marriage rates to low levels, relative to the earlier years.

Clearly, the question that we set out to answer has not been adequately answered. We

need adequate instruments as well as adequate information on the legal, cultural and demo-

graphic changes which might have inuenced marriage decline.
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5 Conclusion

In this study, we ask why the distribution of marriages has changed over time among young

African women. In light of the time-period di�erences in marriage rates between 1995 and

2006, we go a step further to quantify the individual contribution of speci�c factors to the

marriage decline. To this end, we use the Blinder-Oaxaca type decomposition analysis.

Declining marriage is decomposed into a part explained by di�erences in the individual

characteristics and a part explained by di�erences in coe�cients.

Datasets used for the analyses were the October Household Surveys from 1995 to 1999

and the September wave of the Labour Force Surveys from 2000 to 2006. The data generally

produces reasonable results.

The results from the decomposition analysis have shown that the predominant part of the

marriage decline between year t and year 2006 is unexplained rather than explained. In other

words, the e�ects of di�erences in coe�cients outweigh those of di�erences in individual char-

acteristics. This conclusion is robust, regardless of whether year t or year 2006 coe�cients

are used in the counterfactuals. As expected, the estimates for education and labour force

participation education were found to predominantly contribute to the explained portion of

the marriage decline. On the other hand, age, sex ratio and province had a contractionary

e�ect on the characteristic e�ect of the marriage decline.

This detailed decomposition analysis of the characteristic e�ect shows that declining

marriages cannot be attributable exclusively to changing levels in only one characteristic. In

particular the �ndings suggest that marriage decline over the 12 year period under review

is not just attributable to an increase in female labour force participation among African

women.

The �ndings in this study have shown that attempts to understand changing outcomes in

marital behaviour are not straightforward. From the estimates of the detailed decomposition

of the coe�cient e�ect, we conclude that increases in employment opportunities for women

and joblessness for men do not adequately explain why (�nancial) gains from marriage have

diminished over the study period. Clearly, the realities in a marriage market are complex

and an explanation for why marriages have declined requires an extensive account of what

is happening in other possibly inuential areas, in relation to marriage. In other words,

ommited variables problem makes interpretation of the coe�cient e�ect di�cult.
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