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PREFACE 
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their income and expenditure surveys. I am also grateful to John Knight, Mike 
McGrath, Gavin Maasdorp, Peter Moll and George Trotter for comments on 
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SUMMARY 

It is well known that South Africa has a highly unequal distribution of income. 
Estimates going back to 1917 reveal no discernible trend in the distribution 
between Whites and the other races until 1970, when the White share was 
roughly 70%, depending on which measure of income is used. After 1970 the 
distribution began to change in favour of Africans, and by 1980 the White share 
had dropped to approximately 60%: an astonishing result in view of the previous 
long-standing constancy. The principal reason was a redistribution of wage 
income from Whites to Africans: the African share of the modern sector wage bill 
excluding agriculture and domestic service rose from roughly 20 to nearly 30% 
from 1970 to 1984, and African wages nearly doubled in real terms while those of 
Whites rose by only 9%. The implications for South African society are vast, and 
it is the purpose of this paper to examine certain aspects of the rise in African 
wage levels. Two types of process contribute to the change in average wages: 
changes in their structure, i.e. the actual wage levels paid to specific occupations, 
and movement of the working population through that structure. Using regression 
analysis on a set of data containing personal and job characteristics of African 
workers in the main urban areas, it has been possible to distinguish between these 
two effects for the period 1975-1985. 

The analysis shows that in most cases male wage levels fell over the decade, and 
occupational differentials increased. This is not surprising given the poor 
performance of the economy on average. At the same time, sectoral differentials 
in pay, which were substantial in 1975, had largely disappeared by 1985. Interestingly, 
mining had emerged as one of the best-paying sectors after allowing for differences 
in labour force characteristics, etc. The closing of sectoral differentials suggests 
that there was a breakdown of segmentation of the labour market over the 
decade. Women were paid considerably worse than men in 1975, but this gap had 
narrowed substantially by 1985. As a result, female pay generally kept up with or 
beat inflation. It is not clear to what extent shorter average hours of work than 
for men or increases in hours contributed to these effects. There were substantial 
regional differentials in pay in all years, but the pattern changed over time. There 
appears to have been a unification of the labour market in the industrial 
heartland, with outlying areas being increasingly left behind. Experience was a 
significant explanatory factor, and the returns to it increased over the decade. 
Education was also highly significant, but there was little change over time. 

The major factors which contributed to the increase in average wages were the 
lessening of the male-female differential, particularly at the unskilled level, the 
increasing occupational differentials for males, the closing or narrowing of 
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sectoral wage gaps, increasing returns to experience, and upward movement of 
the population through the occupational and educational levels. The major 
negative influences were the fall in real wage levels for unskilled males, not offset 
by increasing occupational differentiation, and the increasing proportion of 
women in the labour force. If we take occupation and education together to 
represent the actual skill/responsibility level of an occupation, we see that 
movements through that structure contributed an increase of 1,4 per cent per 
annum, whereas changes in the levels of wages contributed very little overall. 
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1. INTRODUCTION 

The distribution of income between groups and individuals in society, with its 
implications for social justice etc., is a subject which has long fascinated economists. 
South Africa has been no exception. The importance of race has meant that most 
studies have concentrated on the division between the racial groups, and there 
are estimates going back to 1917. McGrath (1977, p.8) summarises the results 
from these studies, and presents calculations of his own based on census data 
obtained since the Second World War, up to 1970. Although the definitions of 
income used vary between the studies, and the absolute levels of the income 
shares vary, there is no consistent trend which can be detected over the entire 
period from 1917, at least as far as the White share is concerned. McGrath 
estimates this as 71-72 per cent in 1970. 

Since 1970, however, a dramatic change has taken place. Devereux (1983, p.36) 
quotes figures and produces his own estimates to show that the White share fell 
consistently over the next decade to between 60 and 62 per cent, with the African 
group being the main beneficiary, its share rising from roughly 20 per cent to 
nearly 30 per cent. In view of the previous long-enduring constancy of shares, this 
is an astonishing result. 

Since there is no reason to suppose that the distribution of the ownership of 
wealth changed significantly over this period (the vast majority being in White 
hands), the change must have been due to a redistribution of wage income. 
Between 1970 and 1984 the African share of the modern sector wage bill 
(excluding agriculture and domestic service) rose from 20 to nearly 30 per cent 
(SALS, 1987, Table 4.1.1.1). The main reason for this was the rapid rise in African 
relative to White wages: a near doubling in real terms compared to only 9 per 
cent. 

The implications of this change are potentially vast. They include the questions 
of social justice, the redistribution of buying power with all that this entails, 
unemployment, productivity and inflation. 

An analysis of this phenomenon is therefore potentially of great value. Such an 
analysis would attempt to discover the causes of the changes which have occurred, 
their prospects for continuing, and their implications for the economy in particular 
and society in general. 

However, before one can begin examining the various processes at work, one 
needs to examine the proximate causes for the rise in average wages. Such trends 
are a composite of an array of different effects: movements in wage rates paid to 
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specific jobs coupled with changes in the spread of the working population across 
those jobs. In addition, the nature and distribution of jobs may change. Further, 
in an imperfectly competitive economy, wages for specific occupations will in 
general vary across regions and sectors (to name but two of the possible guises 
segmentation of the labour market may take), and the extent of this may vary over 
time. 

Broadly speaking, the various effects can be classified into two general types: 
changes in the structure of wages, and changes in the distribution of the population 
across that structure. 

Most of the wage data published do not have sufficient detail regarding the 
characteristics of wage earners to enable one to distinguish these effects. There 
are a number of private sector surveys which go some way to filling the gap. 
Several of these take the form of gathering data from subscribing firms about the 
wages paid to occupations which are graded according to level of responsibility 
and skill. Unfortunately there is very little information available about the 
characteristics of the individuals concerned. One such set of data has recently 
been analysed by Knight and McGrath (1987), with some very interesting results. 
A further problem is that there was very little interest in the wage rates paid to 
Africans before about 1975, and therefore very little of the relevant detail was 
collected or published before this date. 

It has recently been possible to gain access to another private sector source of 
data: the five-yearly surveys of income and expenditure of the African urban 
population conducted by the Bureau of Market Research (BMR) at the University 
of South Africa. Raw income data gathered in the 1975,1980 and 1985 surveys 
are available on magnetic tape. Unfortunately the raw data from earlier surveys 
have been destroyed. This is a great pity, since some of the most spectacular wage 
movements took place in the first half of the 1970s. Nonetheless, there has been 
a considerable increase in African wages since 1975, and though less dramatic, it 
has been more sustained. It is unlikely that the spectacular movements of the 
earlier period will be repeated, but it seems probable that the subsequent 
changes may well continue, at least if economic growth resumes a more normal 
path in the future (the period since the mid-1970s has witnessed violent fluctuations 
in the growth rate unprecedented in the years since the Second World War). The 
later period, therefore, is perhaps more important for examining the changes at 
work in the economy. 

It is the purpose of this study to disentangle the effects on average wages of 
changes in the wage structure and movements through that structure using the 
BMR data. 
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The fact that the BMR data were gathered with a different purpose in mind, i.e., 
studying the expenditure patterns of households, does introduce some problems. 
Firstly, sampling is on a household rather than an individual basis, meaning that 
the sample of workers cannot be regarded as representative in the sense of a 
properly drawn random sample of workers. Secondly, the data on individual 
characteristics are required for a different purpose, and may not be as rigorously 
defined as would be desirable for a study of this sort. For example, there are only 
six occupational classifications, and the educational groupings are rather broad. 
However, the sample size is large: up to 500 households each in the main urban 
areas, leading to samples of 5 000 - 6 000 workers in 1975 and 1985, and 3 800 in 
1980. This means that even very broadly-defined categories are capable of 
yielding good results in most cases. 
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2. THE SAMPLE 

The data are taken from income and expenditure surveys conducted by the BMR 
in 1975,1980 and 1985. The surveys covered the main urban areas, the precise 
areas covered varying somewhat from survey to survey, presumably reflecting the 
changing priorities of the BMR's subscribers, as well as the changing boundaries 
of the republic.1 The 1980 survey was much smaller than the other two. 

The basic unit of sampling was the household. Households were divided into 
multiple and single types. A single household is defined to be one consisting of a 
single individual residing on his own at his normal place of residence, whereas a 
multiple household is one which consists of more than one individual. A migrant 
worker living in a hostel or compound would be regarded as a single household, 
regardless of the fact that he might have another residence and a family in some 
other place. 

Separate random samples were drawn independently in each urban area for each 
of the two types of household. For the purposes of the analysis, the separate 
samples were simply combined. The result can in no way be said to be a random 
sample of the country as a whole, since the balance between the areas and the two 
types of household bears no relation to reality. Nonetheless, this should not 
affect a structural analysis of the data, provided that proper account is taken of 
the area and household-type effects. 

The focus of this study is on the rewards to employment, and therefore only 
employed members of the sample of normal working age were selected for 
further study. This leads to a further peculiarity in the sample: more than one 
member may be selected from each multiple household, leading to a degree of 
clustering. However, it is plausible to assume that employers would in general not 
take the employee's household background into account when deciding on his 
position or his wage level. Thus this form of clustering is unlikely to introduce any 
bias. The self-employed were excluded from the study for a variety of reasons. 
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3. GENERAL CHARACTERISTICS 

Table A1 shows the distribution of the sample populations across the categories 
available for analysis. 

Table 3.1 shows the average annual wage for the entire sample population, as 
well as its breakdown into its various components. Overtime was not recorded in 
1975, but it can be expected to be a small proportion, judging from the other two 
years. The basic cash component made up over 90 per cent of total earnings. The 
next largest item, payments-in-kind, made up less than 5 per cent. 

Table 3.1 Breakdown of average annual wages 

Basic cash 
Payments in kind 
Bonus payments 
Overtime 
Cash allowances 

1975 1980 1985 
Rand % Rand % Rand % 

Basic cash 
Payments in kind 
Bonus payments 
Overtime 
Cash allowances 

1145,78 94,88 2045,94 90,71 4168,26 90,77 
41,72 3,45 96,07 4,26 196,86 4,29 
18,04 1,49 51,71 2,29 128,07 2,79 

51,92 2,30 61,12 1,33 
2,03 0,17 9,74 0,43 38,03 0,83 

Total 1207,57 100,00 2255,38 100,00 4592,34 100,00 

Table 3.2 shows a comparison of average wages from the BMR surveys with 
national averages. Two figures are given for the BMR surveys: basic cash wages, 
and total wages. The national averages are taken from the sample surveys of 
employers conducted by the Central Statistical Services. They cover total cash 
remuneration, including bonuses, overtime, etc., as well as employers' contributions 
to holiday, pension, provident and medical funds. They cover all sectors of the 
modern economy except agriculture and domestic service. 

Table 3.2 Compar son of BMR and national average wages 
Year BMR National Year 

Cash Total 

National 

1975 
1980 
1985 

1146 
2046 
4168 

1190 
2152 
4403 

1092 
2280 
4380 

Note: National figures were not available for 1985; the figure shown is for 
1984. 

Source of national data: SA Labour Statistics (1987), Table 4.1.1.1. 

The various figures are not strictly comparable since the coverage is different. 
Nonetheless, the BMR figures cover the major part of the remuneration package 
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in the main urban areas where most employers are located, and therefore the 
differences are not as great as at first sight. Despite the differences, the general 
agreement is striking. 

When looking at changes through time, unfortunately the BMR figures for the 
different years are also not strictly comparable, since the areas covered in each 
survey differ. Using the areas common to the 1975 and 1985 surveys (as noted 
above, the 1980 survey was much smaller), the average rates of change in nominal 
terms were 13,2 and 13,4 percent per annum for cash and total wages respectively. 
The rate for the national average for the period 1975-842 was 15,4 per cent per 
annum. 

It is not possible to establish the precise reasons for the difference given the lack 
of detail in the national figures, but several can be suggested. The national figures 
could be expected to decline somewhat if the 1985 results were included, since 
real wages declined in most sectors after 1984. Nonetheless, the overall figure for 
1975-85 would in all likelihood still be substantially higher than the BMR results. 

As noted earlier, the national figures include employers' contributions to holiday, 
pension, etc. If these increased faster than basic wages, this could account for the 
difference. 

The inclusion of domestic service in the surveys reported here may account for 
some of the difference, but, as will shortly be seen, wages in community services 
as a whole rose faster than manufacturing. Thus, this seems unlikely to account 
adequately for the difference. 

A further reason lies in the different sampling methods. The national figures are 
based on a sample survey of employers, and it is likely that they cover large 
employers more effectively than small ones, which could be expected to put an 
upward bias on the results. 

In addition, as has been pointed out earlier, the average figures include two types 
of effect: changes in the structures of wages and in the distribution of the labour 
force across that structure. Even if changes in the structure of wages were the 
same in both samples, the fact that they reflect different movements through that 
structure would lead to different rates of increase. Consider for example the 
regional make-up of the BMR sample. This does not reflect the actual distribution 
of the working population. Thus, if there had been a larger net movement to high 
wage areas, compared to the apparent movement corresponding to changes in 
the BMR sample distribution, the result would be a much higher average. 
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4. METHODOLOGY 

The independent variables available for analysis are: occupation, sex, sector, 
area, education, accommodation type, marital and household status, age and job 
duration. Since most of the variables are neither cardinal nor ordinal, they must 
be represented by a set of dummy variables. Only age and job duration are in fact 
continuous. Age was not used as such, but was transformed into total working life 
by subtracting an estimate of average school-leaving age (or university or college, 
where appropriate). This estimate was appropriate to Africans in South Africa3. 

The resultant set of variables is rather large (up to 40), and a factor analysis was 
performed to see if they could be reduced. However, the results were disappointing, 
as there was no clear grouping round a relatively small number of factors. This 
method was therefore abandoned. 

Regression analysis was performed in order to explain the distribution of wages. 
As has been seen, various income variables are available. Two aggregates were 
used in this analysis: basic cash wages only, and total basic wages. The first 
included only basic wages, i.e., bonus payments, overtime and other allowances 
were excluded. The second included wage allowances for travel, housing, etc., 
and payments-in-kind. The rationale for excluding bonus and overtime payments 
is that these are related to the individual occupying a job and the amount of effort 
he puts into it, rather than to the job itself. It may, of course, be argued that 
overtime and bonuses are so much a part of the regular wage in some jobs that the 
labour market has internalised these. However, this possibility has been ignored. 
In any event, bonus and overtime payments constituted only a small part of the 
wage package on average (see Table 3.1). 

A drawback to the wage data is that these are given as weekly or daily rates, and 
there is no indication of hours worked. 

The analysis of the data was split into two stages. In the first, data for each of the 
three years were examined separately to determine the relative importance of 
the various effects, and, in the second, the years were combined with the use of 
a dummy variable representing time to examine the changes which had occurred. 

4.1 The Basic Model 

An initial regression was performed for each year incorporating the whole 
sample and all the variables. The sample was restricted to individuals of working 
age (16-65 years). In addition, those cases with data which were incomplete or in 
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unknown or residual categories were excluded. In subsequent regressions, the 
samples were restricted to the areas common to the 1975 and 1985 surveys, and 
to those common to all three. 

Asemilogarithmic model formed the basis for the regression analysis. This model 
is of the standard earnings function form used in many other studies (e.g., Knight 
and McGrath, 1987). This model postulates that the wage is determined by a set 
of characteristics of both the individual and the job he occupies. The function had 
the form: 

In W = a + bF+2(c .+d.F)X.+(e+fF)L+(g+hF)L 2 +(q+sF)D+(v+wF)D 2 + U 

where W = wage variable (rands/year); 
F = dummy variable representing the characteristic female sex; 
X. = dummy variable representing characteristic i; 
L = working life (years); 
D = duration of current job (years); 
U = error term [assumed to be N( 0, a2)]; 

and a, b ... are coefficients to be determined empirically. 

The duration terms were included in both linear and squared forms to allow for 
the expected tapering-off of earnings growth with duration. A full set of interactions 
with the sex term was included because the structure of female wages can be 
expected to differ markedly from those of males. This is exacerbated by the fact 
that a significant number of women may be involved in part-time jobs, whereas 
this is unlikely to be the case for men. Thus hours of work, which are unfortunately 
unavailable, may play a significant part in explaining the variation in female 
wages. 

The second stage of the analysis was to examine the changes which had occurred 
over time. This was done in two ways: 

(i) by combining the data for the three years in different ways and performing 
regressions with dummy variables representing time included; and 

(ii) by decomposing the change in average annual wages into components due 
to changes in the structure of wages and to movements through that 
structure. 

4.2 Regressions including Time 

The years were regressed together in pairs, and the simple regression model 
specified earlier was modified by the addition of terms for time on its own and for 
its interaction with the other variables. 
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The model was: 

In W = a + bF + 2(c.+d.F)Z i + {2(e.+f.F)Z, + m + nF}t + U 

where t is the time dummy, expressed in years from the earlier set of observations 
in the regression; 
Z. stands for characteristic i (including the continuous variables and their 
squares); 

and a,b,... are coefficients not necessarily having the same meanings as in the 
previous equation. 

The meaning of the coefficients becomes clear when we examine the partial 
derivative of the function with respect to time. The question may be asked as to 
whether it is valid to take these partial derivatives, since time appears as a 
discontinuous dummy variable. However, if appropriately specified, time is in 
fact a continuous variable, of which we happen to have only three observations, 
i.e. 1975, 1980 and 1985. It is therefore perfectly valid to examine the partial 
derivative if it exists, which it does, given the form of the function. The partial 
derivative is: g In W 

= Z(e. + f. F) Z. + m + nF 
a t • 1 • ' 1 

Consider an individual whose characteristics match the omitted categories, and 
who is at the start of his working career. 

Then Z = 0 for all i; 
F' = 0 

and 5 In W = m 
a t 

Thus m is the proportional rate of change of such an individual's wage. The 
coefficients e., f., n give the increments which must be added for individuals whose 
characteristics fall into other categories. It should be noted that wages are 
expressed in nominal rather than real terms, and thus the rate of increase is that 
of nominal wages. However, the whole analysis can easily be expressed in real 
terms by adjusting m. The relativities expressed in the values of the other 
coefficients are not affected.4 

When doing the combined regressions, a complication arises because the three 
surveys each cover different areas. The 1975 and 1985 surveys are the most 
interesting because they are the earliest and latest surveys available, and because 
they cover the largest areas. Thus a combined regression was run using only the 
areas common to these two surveys. To examine further what happened within 
this period, regressions were run combining the 1975-80 and 1980-85 data, as well 
as that for 1975-85, using only the areas common to all three surveys. 
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4.3 Decomposition Analysis 

It is possible to decompose the difference in mean wages between the different 
years using standard techniques developed and used in studies on discrimination®. 
'Decomposing the difference' is something of a misnomer in the present context. 
A brief discussion of the method will illuminate this. 

As conventionally used, we consider two functions of the same form 

\ = f,(X,) and Y ^ f ^ X J 
where Xl and X2 are vectors of characteristics of two populations, and f ( and f2 are 
the fitted functions which best explain the variance of Yin terms of the characteristics. 
Now, for certain types of function, specifically linear ones in the analysis usually 
presented, _ _ _ _ 

Y, = fj(Xj) and Y2 = f2(X2) 

where the bars indicate arithmetic mean values. The object of the exercise is to 
explain the difference between the means by decomposing it into its components 
due to changes in the set of characteristics, and changes in the function itself. This 
is done as follows: 

y 2 - y , = f2(X2) - f ^ x , ) 

= W - f 2(x t) + f2(Xj) - f ,(x,) 
where the Y's and X's, written without the bars, are taken to represent arithmetic 
mean values. 

Now f.(X.) is taken to be linear, 

i.e. f.(X.) = a. + £ b . . X . = 2b..X.. |V >' 1 j»l 'J 'J j=0 'J 'J 

where X is a scalar variable representing the mean value of characteristic j 
( j = l , ..m) for population i 
b i 0 = ai 
x i 0 = i 

and a. and b. are the regression coefficients. 

Then Y 2 -Yj = Sb^.X,. - Z b ^ X , . + f2(X,) - f^X,) 
= 2b 2 . (X 2 j -X l j ) + f2(X t) - f t(X t) 
= {^(^-Xj)} + (f2(Xj) - fj(Xj)} 

where 2 means the sum from j = 0 to m. The first term represents the change in 
Y which occurs as a result of the change in characteristics of the population when 
the function is standardised, and the second, that which occurs as a result of 
changes in the function when the characteristics are standarised across the two 
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populations. Furthermore, since the functions are sums of the various effects due 
to the different characteristics, each part can be further decomposed into 
components corresponding to these effects. 

It should be noted that an alternative decomposition is possible, 

i.e. Y2-Yt = f2(X2) - f,(X2) + f,(X2) - y X , ) 
= {f2(x2) - f1(x2)} + { f . c x . - x j } 

where the decomposition is referred to f} rather than f2. There is no a priori reason 
to choose one method above the other, and where they produce very different 
results, it is usual to base conclusions on the mean of the two sets of results. 

In the present application, the variable Y is replaced by the logarithm of the 
wages in a certain year. Thus Y = In W, and decomposition explains the 
d il'fcrence in the mean values of In W for the two years. Now the arithmetic mean 
of In W is the logarithm of the geometric mean of W, and the decomposition 
explains 

In W2- In W t = In (W2/Wj) 

i.e., the logarithm of the ratio of the geometric mean wages. Under continuous 
compounding at a constant rate of growth r, 

d l J t
W = r, where t = time 

which, on integration, gives 

In (W2/Wj) = r (t2- t j ) 

where W = W2 at t = t2, and similarly for W r 

Thus ^ In (W2/Wt) l n W 2 - l n W t 
r V * . ~ 

Hence decomposition decomposes the logarithm of the ratio of the wages, or, 
alternatively, the average rate of growth of wages, into that part which is due to 
the change in earnings functions while keeping characteristics constant, and that 
which is due to the change in characteristics. In other words, the average rate of 
growth is split into parts due to changes in the structure of earnings and to 
movements through that structure. 

The analysis presented has been carried out using nominal rather than real 
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wages. To see how changes in the price level affect the analysis, consider the 
earnings function again: 

InW = a + Zb.X. + U 
J J J 

= In PW 1 

where W ' = the real wage, and P = the price index. 

Then l n W ' = ( a - l n P ) + Z t rX. + U 

Thus, the analysis can be adjusted to real terms by decreasing the intercept by 
In P, i.e., the entire effect of the price change is confined to the constant. In the 
decomposition analysis, 

In W2 - In W, = In (PW2 ' ) - In W, 
= In W2 ' - In W, + In P 

where P is the price index in period 2 relative to period 1. 

Now In W2 - In W, = f2(X2-X,) + f2(X,) - f ^ ) 

Therefore In W2' - In W, = f2(X2-X1) + {f2(Xx) - In P} - f \ (XJ 

Thus the entire decomposition can be brought to real terms by subtracting In P 
from f 2 , i.e., by adjusting the part of the decomposition due to the change in 
function, and, more specifically, to the change in the constant term. 

The decomposition in real terms can also be adjusted to the average rate form as 
follows. 

The average rate of change r is given 

In W, - In W, 
r = -

<2- t, 

In W2 ' - InW, + InP 

In W2 ' - In W, + p 

where p is the average rate of change of prices between t, and t2 using continuous 
compounding. 
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Thus r = r ' + p 

where r ' is the average rate of change of real wages. 

Therefore r = W ) ' W ) 

= rc + ( rr"P) 

where rc and (rf - p) are the real rates of change due to characteristics and 
functions, respectively. 

Thus the analysis can be adjusted to real terms by subtracting the average rate of 
inflation from the growth rate due to the change in the constant term. 
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5. RESULTS 

The discussion is broken into two parts: firstly, regressions including simple and 
time effects only, and, secondly, a decomposition of the change in average wages 
between 1975 and 1985. 

5.1 Regression 

The regression results are given in Tables A2, A3 and A4 for 1975,1980 and 1985, 
respectively. The first four columns correspond to all areas, the second four to the 
areas common to the 1975 and 1985 surveys, and the last four to those common 
to all three surveys. The regressions are highly significant6, as can be seen from 
the F-values, and explain more than 50 per cent of the variance (the R2 statistic 
shown has been adjusted for degrees of freedom). 

The omitted categories correspond to an unskilled married male head of household 
living in family accommodation in Johannesburg, employed in the manufacturing 
sector and having an education of less than Standard 5. This hypothetical worker 
then constitutes the standard against which those in other categories are compared, 
and the coefficients of the dummy variables measure the extent of the difference. 

Most of the coefficients of the simple terms are significantly different from zero 
at much better than the 1 per cent level, and have the expected signs. Many of 
those for interactions with female sex are also significantly different from zero, 
confirming that the structure of female wages is somewhat different from that of 
males, as expected.7 It can be seen that the coefficients vary as the area covered 
is reduced. This indicates the presence of some area-interaction effects. Indeed, 
it is likely that there are other significant interaction effects as well. 

Some preliminary work (Hofmeyr, 1989, pp.26-32) showed that there was a 
scatter of largely isolated interactions which were significant. However, these 
have been ignored in the formal model for two reasons: (i) they are mostly 
isolated, indicating no consistent trend for, say, sectoral pay to vary with area; and 
(ii) due to the large number of dummy variables, the number of variables when 
even first-order interactions are included is large (of the order of 200). This has 
several consequences: the size of the problem is such that special techniques such 
as stepwise regression have to be used in order to accommodate the problem on 
all but very large computers; the interpretation of results becomes highly problematic 
because of the complexity of the model; and the large number of interaction 
terms introduces severe problems of multicollinearity, with the resulting imprecision 
in the determination of individual coefficients and further difficulties in 
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interpretation of results. 

The results for the regressions using time dummies are given in Tables A5-A7. 
Tables A5 and A6 refer to 1975-80 and 1980-85, respectively, using the area 
common to all three surveys, and Table A7, to the decade as a whole, using the 
areas common to the 1975 and 1985 surveys. The results are summarised in 
Tables A8-A12, in which the various effects are expressed in percentage form'. 
The rates of growth are expressed in real terms; the consumer price index for the 
low-income groups has been used as the basis for the adjustment. 

Once again, the regressions are highly significant, and explain more than 65 per 
cent of the variance of the data. It can be seen from Tables A10 and A12 that 
wages for a member of the omitted categories decreased in real terms at a rate of 
over 3 per cent per annum over the decade. This was unevenly spread over the 
first and second halves: 4,7 and 2,2 per cent per annum respectively. Presumably 
the fact that the real wages of unskilled workers in manufacturing declined over 
the decade is due to the overall poor performance of the economy, which would 
be expected to affect the unskilled most severely. However, the fact that these 
wages performed less poorly in the second half of the decade than in the first half, 
despite the worsening economic performance, might reflect the effect of increasing 
unionisation and labour militancy. 

The various effects revealed by the regressions will now be discussed in detail. 

5.1.1 Sex Effects 

The effect of sex is apparent in two ways: as the coefficient on the simple term 
representing female sex, and as the coefficients on the terms representing the 
interaction of sex with the various other effects. Only the simple term will be 
discussed here; the interaction terms will be discussed under the headings of the 
other variables involved. The coefficient on the simple term is shown under the 
column 'Female' in the row labelled 'Constant'. This is significantly negative, 
even after taking account of differences in characteristics between the male and 
female labour forces. For 1975, the effect varies between 40 and 48 per cent, 
depending on which areas are used. This drops to between 35 and 42 per cent 
when in-kind wages are included, indicating that a significantly higher proportion 
of female wages is made up of such benefits than is the case for males. However, 
this effect is restricted largely to the unskilled and, to some extent, the semi-
skilled ranks. To what extent are shorter average hours worked by women 
responsible for their lower wages? This is unlikely to be a significant factor except 
in the case of domestic service, i.e., it will be restricted to the unskilled level (the 
other major area of part-time employment, self-employment, has been excluded 
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from the ambit of this work). In any event, it is unlikely to be a major factor. The 
Current Population Survey based on the 1985 census found that, in August 1986 
less than 5 per cent of women were working less than 35 hours per week, as 
against just under 2 per cent for men (RSA, 1987). 

The negative effect associated with female sex decreases marginally in 1980 when 
cash wages are considered, and then decreases somewhat more markedly in 1985. 
This effect is enhanced when more areas are included. The negative effect is 
greater in the additional areas and decreases more rapidly in a way that is not 
evenly spread across the other categories, i.e., there are more complex interactions 
present. In fact, the regressions with time dummies show that the overall rate of 
increase of female wages was not significantly different from that for males, 
except when the larger area is used. Total wages show a somewhat different 
behaviour. The negative effect decreases far less rapidly, indicating that in-kind 
payments became less important over the decade. Once again, they are clearly 
more important in the additional areas. In other words, there was a tendency over 
the decade to substitute cash for in-kind payments, particularly in the additional 
areas. To what extent the increase in average wages for women was due to an 
increase in average hours of work is not clear. 

5.1.2 Area Effects 

The main effects will be discussed first. We will then return to the question of sex 
at the end. Examining the first column of Table A2, we can see that geographic 
segmentation of the labour market was clearly important in 1975*. With the 
exception of the Cape Peninsula, Durban and Krugersdorp, all the simple 
coefficients are both negative and significantly different from zero at better than 
the 5 per cent level, i.e., rates of pay were significantly worse in these areas than 
in Johannesburg, the omitted category. Only the Cape Peninsula has a positive 
coefficient. This implies that this was the only area in which the rate of pay was 
significantly higher than in Johannesburg. 

Leaving Cape Town aside for the moment, these results are eminently reasonable. 
They indicate that generally wages decreased as one moves away from Johannesburg 
and the other main industrial areas. A secondary factor which seems to come into 
play is closeness to the so-called homeland areas where the labour supply would 
be plentiful and less subject to influx control. This may be the main factor 
responsible for the high wages in Cape Town, where distance and the more 
rigorous enforcement of influx control may have created an artificial scarcity of 
African labour. There is little change in the coefficients when payments-in-kind 
are included, suggesting that, for men at least, these payments were comparatively 
unimportant. 
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As far as women are concerned, wages were significantly lower than those for 
m en overall, as has already been noted. Apart from this general effect, cash wages 
were significantly lower in Durban, Port Elizabeth, Pietermaritzburg and 
Bloemfontein. The reason for this is not clear. When total wages are considered, 
the effect already noted, viz., that the difference between male and female wages 
decreases, is enhanced in the smaller centres This is not surprising, since the 
importance of payments-in-kind would be expected to decrease as the degree of 
industrialisation increases. One might expect this effect to be accounted for 
elsewhere, e.g., by the sectoral coefficients. However, the sectoral breakdown is 
probably too crude to capture the degree of industrialisation adequately. 

Turning now to the results for 1980, we can see that wages in Pretoria have caught 
up with those in Johannesburg. If we compare Krugersdorp and Kempton Park 
with East/West Rand, we see that wages in these areas show the same effect. 
Durban, in contrast, has fallen behind. Including payments-in-kind increases 
wages in the smaller centres in comparison to Johannesburg. In Durban female 
wages have largely made up the local backlog, whereas in Pretoria they appear to 
have fallen behind. It is likely that they simply have not kept pace with the overall 
trend owing to the generally smaller degree of industrialisation in Pretoria as 
compared with Durban, for example. 

The results for 1985 show a continuation of the trends already observed. There 
is now no longer any significant difference between Johannesburg and its 
hinterland. Apart from the Cape Peninsula, the other areas have continued to fall 
behind, however, with the exception of Bloemfontein, which has caught up a little 
but still remains the worst-paid area. The fact that OFS Goldfields, Klerksdorp, 
Kimberley and Bloemfontein tend to group is also expected, since they are all in 
the same general area of the country, and would tap the same labour market. 
Their nearness to some of the most impoverished areas, e.g., Lesotho,'and the 
fact that they are the worst-paying areas is probably no coincidence. Again, 
inclusion of payments-in-kind makes little difference. 

As regards female wages, these were significantly worse than the overall trend in 
a number of areas, although this effect is lessened when payments-in-kind are 
included. The nearness to homeland areas may explain this partly, but then it is 
not clear why Pretoria and Pietermaritzburg are exempt from this effect. 

Tables A5-A7 show the effect of introducing a time dummy. These results 
formalise the trends already observed. The coefficients on the simple time terms 
are significantly positive for Pretoria, and negative for all the others except 
Bloemfontein, indicating significant differences from the overall time trend. 
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Tables A10 and A l l summarise the 1975-85 results in percentage form. When 
these results are examined in conjunction with those for the individual years (see 
Tables A2-A4), the picture that emerges is one of a unifying industrial heartland 
with Johannesburg pulling up its surrounding areas, while outlying areas were 
increasingly left behind. This suggests a breaking-down of rigid segmentation, 
caused mainly by influx control and other labour laws. 

5.1.3 Occupational Effects 

The occupational coefficients for 1975 are all positive and highly significant, 
except for the category 'managerial' with only 12 members.10 This implies that all 
of these occupations (except managerial) are more highly-rewarded than unskilled 
labour (the omitted category). Furthermore, professionals are the most highly-
paid, followed by skilled, clerical and semi-skilled categories, in that order. 
However, the only differences which are significant are those between skilled and 
semi-skilled, and between clerical and semi-skilled (5 per cent level), and between 
professional and semi-skilled (10 per cent level). 

When the smaller areas (common to the various surveys) are used, all the 
coefficients (except that for managerial) remain significantly different from zero, 
but the sequence of magnitudes inverts, i.e., the semi-skilled now appear as the 
most highly paid. However, the differences between them become insignificant 
at the 10 per cent level. This is presumably due to two factors: the presence of 
interactions and the decreasing size of the sample. The inclusion of payments-in-
kind once again makes little difference. 

The situation for women is markedly different, however. There are three occupations 
with substantial numbers of women in 1975: professional, semi-skilled and 
unskilled11. The coefficients on female sex for professional, semi-skilled and 
clerical are not only significantly different from zero but also from each other. 
Tables A8 and A9, expressing the results in percentage form, clearly show that 
women experience substantially greater occupational differentials than men. 
The inclusion of payments-in-kind substantially lessens the differentials between 
unskilled females and those in other occupations - a not unexpected result. 

The 1980 regression also produced highly significant occupational coefficients. 
Managers are now the best-paid group, and the coefficient is significant at the 5 
per cent level. However, once again not too much should be read into this result, 
as there were only four managers in the sample. The professional and skilled 
groups emerge as the next most highly-paid, and there is no significant difference 
between them. The clerical and semi-skilled groups are next, with no significant 
difference between them. The professional group differs from the semi-skilled 

18 



and clerical groups at the 5 and 10 per cent levels, respectively, in the full sample, 
although these differences become insignificant when the sample is restricted to 
the common areas. This is probably due to the relatively small number of 
professionals (38 in the restricted sample). The skilled group, however, differs 
significantly from both the clerical and semi-skilled groups, even with the restricted 
sample. 

As with 1975, there are significant differences between male and female pay, and 
substantial occupational differentials. 

The 1985 regressions show the same general pattern as 1980, with all coefficients 
positive and significantly different from zero at the 1 per cent level. Professional 
and skilled wages have continued to climb relative to clerical and semi-killed, and 
the differences are significant at the 1 per cent level. Professional and skilled 
wages are, however, not significantly different from each other, except at the 10 
per cent level in the case of the smaller area. As before, there are substantial 
differences between male and female pay, and substantial occupational differentials. 
It is also evident that there are quite severe area interaction effects, with regard 
to both males and females. While these can in some instances be put down to the 
small numbers in certain categories (managerial, male professional, female 
skilled), this by no means accounts for all the variations observed. The inclusion 
of in-kind payments once again makes little difference in the case of males", but 
more so for females. 

The results for males show a widening of occupational differentials over time, 
although there is some narrowing of the gap between the clerical and semi-
skilled, on the one hand, and the unskilled, on the other hand, between 1975 and 
1980. The overall result is consistent with the poor performance of the economy 
over the decade, circumstances under which the less-skilled can be expected to do 
worse than the more skilled, as they are the most dispensable part of the labour 
force. The results for females are considerably more ambiguous, however. For 
the four categories having appreciable numbers of members, i.e., professional, 
clerical, semi-skilled and unskilled, differentials first narrow to 1980, and then 
widen. It is not clear why this should have happened. 

As can be seen from Table A7, for the decade 1975-85, the regressions with the 
time dummies confirm these impressions. All the coefficients on the simple time 
terms are positive and significant at the 5 per cent level, indicating that wages in 
these categories increased more quickly than for the omitted category, unskilled 
labour. However, it is clear from Tables A5 and A6 that nearly all the significant 
changes were confined to the second half of the decade. 
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Ignoring managers, the most rapid increases over the decade were for professionals, 
followed by skilled, clerical and semi-skilled labour, in that order. The rates for 
women were not significantly different from those for men, except in the case of 
professionals, where women increased more slowly than men, largely because of 
the rapid widening of male occupational differentials. The rate of increase in 
wages for unskilled workers whose characteristics fall into the omitted categories 
(hereafter known as omitted category workers) was approximately 8,6 per cent 
per annum over the decade. Basic cash wages for professional, skilled, clerical 
and semi-skilled male workers increased at 12,1; 11,4; 9,8 and 9,5 per cent per 
annum, respectively and the rates for total basic wages were very similar. It is 
interesting to note that apart from professionals these rates are below the 
average rate of inflation, which was 11,9 per cent per annum over the decade for 
low-income earners, and 12,2 per cent overall. Thus most of the rates of increase 
represent a decrease in real terms. However, it should be realised that interaction 
effects are cumulative. Thus the basic cash wages of a female professional in 
community services with a diploma would have increased at a fractional rate of 
(0,0861 + 0,0284 + 0,0353 - 0,0391 + 0,0089 + 0,0220 + 0,00372 - 0,00703) or 
13,8 per cent per annum, i.e., a real rate of 1,9 per cent per annum. 

5.1.4 Sectoral Effects 

Most of the simple sectoral coefficients for 1975 are negative and significantly 
different from zero at better than the 10 per cent level. Two of the exceptions -
agriculture and electricity, gas and water - had less than ten members each, and 
can therefore be ignored. The other exception, business services, has a negative 
coefficient, but it is not significant at the 10 per cent level. When the smaller areas 
are used, the coefficient on construction is no longer significantly different from 
zero. The negative signs on the coefficients imply that these sectors were paid 
worse than manufacturing, the omitted category. The overwhelming majority of 
women were concentrated in just three sectors: manufacturing, community 
services and trade and accommodation. Women were significantly worse paid 
than men in all three. Apart from the general negative effect already commented 
on, which is applicable to the omitted category (manufacturing), there are 
additional significant effects related to the other two sectors. 

Ignoring agriculture, community services is the worst-paid sector for both men 
and women13. This is not surprising, since it is comprised largely of teachers and 
nurses at the upper end, and domestic servants at the lower end. Even when 
payments-in-kind, which tend to be significant to these groups, are included, the 
relative position does not change, although the difference decreases somewhat. 
Both sets of occupations tend to be areas of the labour market which are 
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somewhat divorced from the rest, and hence members of these groups are 
vulnerable to exploitation. The State is a largely monopsonistic employer of 
teachers and nurses. The alternative occupation for women, who make up most 
of the membership of these occupations, would probably be domestic service, 
although this is now changing. Domestic service tends to be the employment of 
last resort, and is not covered by unions, wage agreements, etc. In addition, the 
application of influx control may explain some of the difference, in that the rule 
of employing those with urban rights in preference to others tended to be applied 
much more strictly to industrial and commercial jobs than to domestic service. 
Finally, shorter or part-time hours for women may also play a part, particularly for 
those in domestic service-type jobs. 

Mining is the next worst-paid, even when payments-in-kind are included. This is 
not surprising since even though there was spectacular growth in average wages 
in mining between 1970 and 1975, there was a huge gap to be closed between 
mining and urban industrial employment. However, it may not be appropriate to 
attach too much significance to this, given the small number of miners in the 
sample (44). 

We come next to trade and accommodation and transport and communication, 
which are not significantly different (for men). Wages in the two major industrial 
sectors (judged by employment), construction and manufacturing, were very 
similar after standardising for other effects, and were the highest of the main 
sectors. The inclusion of payments-in-kind decreases the size of all the coefficients, 
indicating that they play a smaller part in manufacturing wages than in the other 
sectors: a not implausible result. 

Moving on to 1980, we see that only trade and accommodation and community 
services were paid significantly differently from manufacturing14. Community 
services was still the worst paid sector. The most dramatic improvement was that 
of mining, which was no longer significantly different from manufacturing. When 
payments-in-kind are included, the coefficient on mining becomes positive, but 
is still not significantly different from zerols. The position of women in trade and 
accommodation was no longer significantly worse than in manufacturing, and had 
therefore improved significantly as compared with 1975. Women in community 
services were still significantly worse paid, however. 

When we come to 1985, we find that manufacturing has been surpassed by mining 
and business services, which are not significantly different from each other, 
however16. Although the inclusion of payments-in-kind improves mining's relative 
position, there is still no significant difference between it and business services. 
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Community services and trade and accommodation were still significantly worse 
paid than the other sectors, although the coefficient on trade and accommodation 
becomes insignificant when the common area is used. Women were significantly 
worse paid than the overall norm only in the community services sector. The 
inclusion of payments-in-kind pulls up the lower-paid groups somewhat. 

The regressions with time dummies for the decade 1975-85 produced significant 
positive coefficients on the time terms for all of the important sectors except 
construction. This confirms that wages in these sectors increased significantly 
faster than for the omitted category, manufacturing. The coefficient for mining 
appears anomalous in that it is significant at only the 5 per cent level, despite the 
big changes in mining wages which we have already noted. However, this is due 
to the small number of miners (14) left in the 1985 sample once the major mining 
areas have been removed to match the 1975 survey areas. It can be seen from 
Tables A5 and A6 that most of the movement of sectoral wages seems to have 
taken place in the second half of the decade. The situation for women was 
somewhat different, however. Examination of Table A7 shows that female wages 
in the community services and trade and accommodation sectors rose significantly 
faster than for males over the decade as a whole. Although this effect is somewhat 
less clear when the sample area is more restricted, it seems that most of this 
change took place over the first half of the decade. 

The changes in the sectoral coefficients suggest a process of unification of the 
labour market over the decade, with the increasing breakdown of segmentation,17 

both between sectors and between men and women. The factors which isolated 
the community services sector from the rest were obviously less important in 1985 
than in 1975, but they nonetheless still played a significant part. Even the result 
for mining is not inconsistent with a unification of the labour market. Under 
competitive conditions, one would expect to find dangerous and unpleasant 
work, such as that in mining, more highly rewarded than safer and less arduous 
occupations. 

5.1.5 Educational Effects 

The educational coefficients are all positive and significant, and increase with 
educational level: this is what would be expected. It would normally be expected 
that the rewards to education would be reflected in access to better jobs, but it 
appears that education is rewarded as such, even after taking into account 
occupation. This is probably partly due to the crudity of the occupational 
classification. There is some variation in coefficients when the area is restricted, 
again indicating the presence of area interactions. The biggest variation is for 
degreed people. However, this is probably due to the small numbers involved: the 
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sample decreases from 26 to 7. Women's pay followed the same pattern as men's, 
except for those with Standard seven or eight, whose pay was significantly higher. 
This may reflect the fact that many more females than males with this qualification 
were in teaching jobs, i.e., professional ones, and were therefore getting somewhat 
better pay than would be expected from the male pattern. 

The results for 1980 and 1985 are very similar. The regressions with time dummies 
confirm the impression of a lack of movement: few of the coefficients on the time 
terms are significant. 

5.1.6 Household and Marital Status Effects 

These variables have been included not because they are interesting in the 
present context, but because they have been found in many studies to have 
significant explanatory power, presumably because they serve as a proxy for some 
unobserved attributes such as motivation and commitment. 

The omitted categories are 'head of household' and 'married'. It is therefore to 
be expected that the coefficients on the simple terms will emerge with negative 
signs, which they do, in all the regressions in all the years, and they are mostly 
significantly different from zero. The interaction terms with female sex all have 
positive coefficients, and some are significant, suggesting that the motivating (or 
other) effects are not as great for women as for men. 

5.1.7 Accommodation Effects 

This may at first seem a surprising set of variables to include in the regression. 
However, it is potentially important in that it is likely to enable one to pick up 
differences in wages due to migrant (as opposed to settled) status, as migrants 
would be living singly rather than as families. It will also separate out living-in 
domesticservants, as only they would be shown as living singly in White residential 
areas. 

In 1975 all accommodation coefficients are negative when considering cash 
wages, and all except those for 'compound' are significant18. The inclusion of 
payments-in-kind reverses the sign on 'compound', but the coefficient is still not 
significant, and decreases the negative magnitude of 'business premises' and 
'white areas' somewhat, but makes relatively little difference to male wages 
otherwise. When we come to female wages, an examination of the percentage 
effects (Tables A8 and A9) indicates that women were appreciably worse paid 
than men except in the category 'white areas'. Inclusion of payments-in-kind 
makes a substantial difference to both male and female pay in this category, 
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raising them a similar amount, but relatively little difference to the other 
categories. However, whereas this leaves male pay in this category still at the 
bottom of the pile, it raises female pay almost to the top, and there is very little 
difference between it and that in the omitted category (family accommodation). 
In fact, once payments-in-kind are included, the effect of type of accommodation 
on female wages is relatively small. 

Since the omitted category is family accommodation, it can be taken that most of 
the people falling into other categories are migrants. It would appear, therefore, 
that migrants did in fact suffer some degree of disadvantage. However, it is likely 
that if there is indeed some form of discrimination, it could well appear in some 
indirect form such as unequal access to jobs rather than as a direct salary effect. 

Examination of the coefficients on the simple terms suggests that they fall into 
two groups: 'lodger', 'hostel' and 'compound' are all relatively small in magnitude, 
whereas the other two are relatively large. It is not surprising to find that the cash 
wages of living-in domestic servants were worse than those of other workers, for 
two reasons: firstly, they are somewhat isolated from the rest of the labour 
market, as pointed out earlier, and, secondly, a large part of their remuneration 
takes the form of in-kind payments. However, while the inclusion of these lessens 
their disadvantage, it does not change their relative position except in the case of 
women. Workers living on business premises would tend to be cleaners and 
watchmen, and it is not surprising to find them being paid similar rates to domestic 
servants. This suggests that there may have been a significant degree of segmentation 
in the labour market for males, but not for females. 

The results for 1980 are similar to those for 1975, except that most categories 
significantly improved their positions relative to the omitted category1', with the 
largest increase being that for 'white areas'. The position of 'lodger' deteriorated 
markedly, however. The inclusion of payments-in-kind once again dramatically 
improves the situation of the lowest two categories, the coefficient on 'business 
premises' becoming insignificant. The effect on woman's wages is nothing short 
of astounding, however: as can be seen from Table A9, women in white areas 
were the best-paid group, receiving some 30 per cent more than those in family 
accommodation20! This seems highly implausible, given the earlier remarks about 
domestic service and common observation, which suggests that this is not a highly 
sought-after career. It is more likely that the results reflect inaccurate valuation 
of payments-in-kind. 

The 1985 results a re similar to those for 1980. The main differences are that the 
category 'lodger' has recovered to its 1975 level, and the category 'business 
premises' has continued to improve relative to the other categories. Nonetheless, 
it remains significantly worse than the omitted category. When considering the 
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position of women, the categories 'hostel', 'business premises' and 'compound' 
can be ignored due to the small numbers in each. It can be seen from Tables A8 
and A9 that females in the category 'white areas' still come out as the worst-paid 
category when cash wages only are considered, and as the best when in-kind 
payments are included21. 

The accommodation coefficients divide into two groups in respect of cash wages: 
a high group containing most workers, and a low group containing those in 
domestic service-typejobs. The inclusion of payments-in-kind eliminates most of 
the distinction between them in 1975, and more than compensates in 1980 and 
1985. The interesting point highlighted by the present analysis is the significant 
upward movement of those in the lower-paid group over the decade, particularly 
in the first half (see Tables A5-A7). This suggests that even if in-kind benefits 
were somewhat over-estimated, there was a tendency for markets to unify. 

Finally, while there is some evidence that migrants suffered some direct wage 
discrimination in 1975, there is nothing to suggest this in the 1980 and 1985 
results. 

5.1.8 Experience-type Effects 

These variables include duration of current job and length of working career and 
their squares. They serve as proxies for experience and training. They are all 
significant explanatory variables, and the signs go in the expected directions22. 
The signs on the squared terms mean that although earnings increase over time, 
this occurs at a decreasing rate. The inclusion of payments-in-kind makes little 
difference as far as males are concerned. The results for all three years are very 
similar, and the regression with time dummies does not produce significant 
coefficients on most of the simple time terms. 

There are some significant differences between male and female wage profiles, 
particularly in 1975 and 1980, though these tend to disappear when the area is 
reduced, suggesting that the differences are more important in the outlying areas. 
Inclusion of payments-in-kind makes somewhat more difference than with men, 
as might be expected. In 1985 this has the effect of rendering differences between 
male and female profiles insignificant. This is further evidence to suggest that 
some unification of the labour market had taken place by 1985. 

5.2 Decomposition Analysis 

The results are summarised in Table A13. They have been adjusted for inflation23, 
and show the contributions of the various effects to the growth rate of the mean 
wage. They are expressed in the form of average annual growth rates, and are 
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therefore cumulative (as shown in Section 4). The first three columns give the 
effects due to the change in earnings functions or structure of earnings, and the 
second three columns the effects due to the changes in the average values of the 
characteristics, i.e., movement of the population through the structure. The first 
column in each set of three gives the simple effect, the second, the additional 
effect associated with female sex, and the third, the sum of the simple and female 
effects. 

Section A gives the decomposition using the 1985 earnings function as the basis 
for comparison, Section B that using the 1975 earnings function, and Section C 
an average of these two sets of results. The arithmetic mean of the growth rates 
was used. It can be seen that changing the reference function did not make much 
difference to the result. The results for both basic cash wages and. total basic 
wages are presented: in fact, they differ very little. For simplicity, the discussion 
will be based on the averaged results for basic cash wages. 

The growth in average cash wages was 13,30 per cent per annum over the decade 
in nominal terms24, and 1,39 per cent per annum in real terms". Due to rounding 
errors, etc., the value predicted by the fitted equations is slightly different, viz., 
13,23 or 1,32 per cent per annum. Overall, the change in the earnings functions 
contributed almost nothing to the increase in average wages, while changes in 
characteristics were responsible for almost all the growth observed. However, 
this is somewhat misleading, as there are cancelling effects which arise due to 
changes in the structure of earnings. These effects will be considered first. 

The constant term gives the contribution from the growth in wage levels of 
omitted-category workers. As can be seen, the contribution was negative since 
the nominal growth rate of these wages was below the rate of inflation, as has 
already been noted. Apart from area, all the other simple effects contributed 
positively to the growth in the average wage. The largest26 was from the growth 
of sectoral wages relative to manufacturing, at 0,8 per cent per annum. The 
increase in occupational wages relative to unskilled labour also contributed 
almost 0,8 per cent per annum. The increase in experience-related benefits 
contributed 0,7 per cent per annum. The remaining contributions were comparatively 
small in magnitude. 

Considering female wages, we can see there are some significant differences. The 
effect labelled 'sex' is that attributable to changes in the wage levels of women 
relative to men, otherwise in the omitted categories. Improvements in these 
contributed 1,1 per cent per annum, or over 85 per cent of the overall change in 
average wages. In this case the inclusion of payments-in-kind does make a 
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s u b s t a n t i a l difference: with total wages, this effect contributed less than 0 , 8 per 
cent per annum, reflecting the fact that women experienced a substantial substitution 
of cash for in-kind wages over the decade. The next most important effect was the 
Increase in sectoral wages for women (principally in community services and 
Hade and accommodation, as has already been seen) relative to manufacturing, 
contributing 0,7 per cent per annum. The remaining effects were relatively small. 

We consider now the contributions made by changes in the average characteristics 
of the sample, i.e., movement of the population through the wage structure. The 
major effects were upward movement through the occupational and educational 
structure, which contributed 1,4 per cent per annum to overall growth, and the 
increasing proportion of women in the sample, which contributed to a decrease 
in average wages to the extent of 0,4 per cent per annum. The other effects were 
minor. 
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©. CONCLUSION! 

Perhaps the most striking feature of these results is that real wages for those in 
the omitted categories, i.e., essentially male unskilled workers in the manufacturing 
sector in Johannesburg, dropped on average by more than 3 per cent per annum 
between 1975 and 1985. However, this decline was unevenly spread over the 
decade, with the rate of fall in the first half being more than double that in the 
second half. At the same time, occupational differentials for males increased, 
particularly in the second five-year period. This increase was, on its own, not 
sufficient to offset inflation, except in the case of professionals. This is entirely 
consistent with the poor performance of the economy over the decade. The 
unskilled would be least able to defend their economic position, but certain 
skilled groupings would still be in short supply, even in recessionary times. The 
uneven spread, particularly of the fall in unskilled wages, over the two halves of 
the decade may be indicative of the increasing influence of trade unions and 
industrial action in the second half. 

Another striking result concerns the apparent discrimination suffered by women. 
In 1975 unskilled women in manufacturing were paid more than 40 per cent less 
than men, and the effect was even greater in some urban areas. In addition, 
women experienced much greater occupational differentiation than men. However, 
the inclusion of payments-in-kind lessens both of these sets of differentials 
somewhat. The position of women in the community services and trade and 
accommodation sectors was substantially worse than in manufacturing. There 
was, however, significant improvement over the decade, and sectoral differentials 
decreased considerably. Female wages generally kept pace with inflation. There 
was a tendency for in-kind wages to be substituted by cash over the decade. While 
some of the apparent disadvantage suffered by women can undoubtedly be 
explained by shorter average hours of work, it is unlikely to be the major part. 
However, what part of the improvement can be explained by increased hours is 
considerably less certain. 

There were considerable sectoral differences in pay in 1975, with manufacturing 
the best-paid sector, and community services the worst (ignoring agriculture, 
which is barely represented in the mainly urban sample drawn by the BMR). 
There was a significant closing of these gaps over the decade, particularly in the 
first five years. Mining emerged as one of the best-paying sectors, with the 
inclusion of payments-in-kind making it unambiguously the best. 

The decreasing importance of sectoral and sex differentials suggest that there 
was a unification of the labour market over the decade. Presumably this was 
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brought about by the breakdown of the segmentation associated with influx 
control. 

Tiv:re were considerable regional differentials in pay in all years, but the pattern 
changed somewhat over time. Johannesburg was one of the best payers and 
I31o::mfontein one of the worst, both in 1975 and 1985. However, whereas there 
were significant differences between Johannesburg and its surrounding areas in 
1971, these had largely disappeared by 1980. With the exception of Bloemfontein, 
v/hi'"h tended to catch up somewhat, most of the other areas were left behind. 
The male-female differential varied significantly between areas, particularly 
when cash wages only are considered. In Bloemfontein and the mining areas of 
the western Transvaal and Orange Free State women were particularly badly 
paid. Nearness to homeland areas, and therefore an abundant labour supply, may 
have something to do with this, but it does not explain all the variations observed. 
Leaving aside the specific effects for females, there appears to have been a 
unification of the labour market in the industrial heartland, with outlying areas 
being increasingly left behind. There was little change in the relative position of 
females, except for some areas when in-kind payments are included, the reasons 
for which are unclear. 

Education and experience proved to be highly significant variables in explaining 
the wage distribution, and marital and household status were also to some extent. 
However, changes over time were relatively small. 

The accommodation variables suggest that there was some direct wage discrimination 
against migrants in 1975, but this had almost entirely disappeared by 1980. 
Further, the results show that those in domestic service-type jobs were at a 
considerable disadvantage in 1975, but that this had decreased substantially by 
1980, particularly if in-kind benefits are included. The dramatic improvement 
brought about in the position of living-in female domestics by this inclusion 
suggests that these benefits may have been overvalued by the BMR. Nonetheless, 
it remains true that there appears to have been some unification of the market. 

The major factors which contributed to the increase in average wages are the 
lessening of the male-female differential, particularly at the unskilled level, the 
increasing occupational differentials for males, the closing or narrowing of 
sectoral wage gaps, increasing returns to experience, and upward movement of 
the population through the occupational and educational levels. The major 
negative influences have been the fall in real wage levels for unskilled males, not 
offset by increasing occupational differentiation, and the increasing proportion 
of women in the labour force. If we take occupation and education together to 
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represent the actual skill/responsibility level of an occupation, we see that 
movements through that structure contributed an increase of 1,4 per cent per 
annum, whereas changes in the levels of wages contributed very little overall. 

These results maybe contrasted with those found by Knight and McGrath (1987, 
pp.29-30) in a recent study. They analysed data from a private sector survey used 
for establishing industry norms for wages and salaries paid to labour whose jobs 
had been graded into nineteen levels depending on the degree of skill and 
responsibility required. They found an overall increase in real wages of 3,95 per 
cent per annum for the period 1976-85, of which 39 per cent was caused by the 
change in earnings functions, and 61 per cent by the change in characteristics. 

They therefore found a significantly higher increase than in this study, and also 
that occupational wage levels had increased in real terms, contrary to what has 
been found here. This can presumably be attributed to the difference in sampling 
procedures. Their samples consisted simply of the set of clients subscribing to the 
surveys at the times each of these were conducted, and consequently were 
neither random samples nor even the same between the two years. As has been 
pointed out earlier, the samples used in the present study cannot be described as 
a random sample covering the whole country, or even the areas surveyed. Thus, 
neither set of samples can necessarily be expected to reflect national averages. 

However, despite this, properly constructed models should reveal changes in the 
structure of earnings, as pointed out earlier It is therefore of interest that Knight 
and McGrath found, as in this study, that occupational differentials relative to 
unskilled labour had increased (although much more than found here), that sex 
differentials had decreased, that the increasing proportion of women had lowered 
average wages and that change in occupational characteristics, i.e., movements 
up the occupational ladder, had been responsible for by far the largest part of the 
overall increase. They had only occupational grading and sex available as 
variables, and therefore their study could of necessity not estimate any of the 
other effects examined here. 

In conclusion, despite using separate samples drawn from very different populations, 
both studies have come to broadly similar conclusions. This enhances the 
credibility of these conclusions greatly, as it makes it very much less likely that the 
effects observed can be attributed to the vagaries of the samples. 
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FOOTNOTES 

Between 1976 and 1981 four of the so-called homelands were granted 
independence. 

2. Figures for 1985 are not available as the mining sector stopped providing 
a racial breakdown of wages from 1985. 

3. Van Niekerk (1983) gives the average ages of Africans leaving school: 
Standard 4-15 years - through to Standard 10-21 years. The age for those 
with a diploma was taken to be Standard 8 + 3 years, i.e. 22, and for a 
degree, Standard 10 + 3 years, i.e. 2,4. The minimum age for counting 
towards career experience was taken as 18 years. 

4. To see this, consider the model again: 

In W = a + bF + 2(c.+ d.F)Z. + {S(e.+ f.F)Z. + m + nF} t + U 
= In PW * = In P + In W ' 

where W ' is the real wage and P is the price index. 

Subtracting In P from both sides, we have: 
In W ' = a + bF + 2(c. + d.F)Z. + {Z(c. + f .F)Z+ m + nF}t - In P + U 

Under continuous compounding with a constant rate of price increase p, 
d In P = p 

dt 
which, on integration with suitable boundary conditions, gives 

p = ( In P ) /1 
and In W ' = a + bF + 2(c. + d.F)Z. + {2(e. + f.F)Z. + ( m - p ) + nF}t + U 

5. For example, Banerjee and Knight (1985) and Knight and McGrath 
(1987). 

6. For the purposes of the discussion, the 10 per cent level will be taken as 
the cut-off for significance testing, i.e., the comment that a coefficient is 
not significant or not significantly different from zero will be taken to 
imply a test at the 10% significance level. 

7. The F-statistics for for inclusion of the female interaction terms are 13,9 
for 1975 with (36,6117) degrees of freedom, and 9,5 for 1985 with 
(40,54%) degrees of freedom, indicating that these terms are jointly 
significantly different from zero at better than the 1 per cent level. 
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8. Note that, as pointed out by Halvorsen and Palmquist (1980), the percentage 
change brought about by a dummy variable is given by 

100 (exp (b.) - 1) 

where b. is the coefficient of dummy variable X.. 

9. It is, of course, true that even with competitive labour markets wages may 
vary between regions to compensate for different costs of living, different 
average costs of commuting to work, etc. However, it is unlikely that such 
factors would account adequately for the effects found, particularly given 
the high degree of government control of the movement of Africans 
between centres. 

10. No significance should be attached to the result for managers owing to the 
small numbers involved. 

11. There are only 5 managers and 29 skilled workers in the full sample. 
There are 57 clerical workers in the full sample, and 18 in the most 
restricted sample. 

12. Managers do not strictly fit this pattern, but this result probably has no 
significance given the small numbers involved. 

13. Mining becomes the worst-paid sector for men when the smaller areas are 
used. However, this should probably be ignored since there are only 44 
miners in the whole sample (for 1975), and this falls to 16 when the area 
common to all three surveys is used. 

14. Ignoring agriculture, which had only six members. 

15. The fact that mining emerges as significantly better paid when the 
common area is used is of no consequence as the number of miners falls 
from 76 to 10. 

16. As before, the fact that the coefficient on mining becomes insignificant 
when the common area is used is of no consequence, as the number of 
miners falls from 224 to 14. 

17. As pointed out by Stegwee (1989, pp. 8,9), intersectoral wage differentials 
can exist even in a competitive labour market because of such factors as 
differences between the non-pecuniary aspects of jobs, and efficiency 
wage considerations which might vary systematically between industries. 
However, this is unlikely to account for more than a part of the differences 
found, at least in the earlier period, given South Africa's comprehensive 
system of African labour control. 
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] {>,, That for,lodger' becomes insignificant when the smaller areas are used. 

19 There are, as usual, some changes in the coefficients when the sample is 
restricted to the common area. The most dramatic, that for 'compound', 
can be ignored as the number of individuals involved is reduced from 118 
to 21. 

20. The result for women in business premises should be disregarded, as there 
were only nine members. 

21. This category can be ignored as far as males are concerned, as there are 
only 12 members in the full sample. 

22. There is some loss of significance of the square of the job duration term 
in 1980 and 1985 when the smaller areas are used, but this does not 
invalidate the general conclusion that experience-type effects are important 
and go in the expected directions. 

23. The average rate for the low-income group over the decade (11,9 per cent 
per annum) has been used. 

24. For the samples corresponding to the areas common to the 1975 and 1985 
surveys. 

25. The reason this is different from the figure quoted in Section 3 is that the 
geometric mean wage is used here (see Section 4), whereas the arithmetic 
mean wage was used there. 

26. Apart from 'sex', which is also a simple effect. 
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T A B L E AIO SUMMARY Of 1975 AND 1985 REGRESS I M S USING BASIC C A S H W A G E S ( P E R C E N T A G E EFFECTS] 

• — 1 9 7 5 E F F E C T — - - RATE OF CHANGE - - — 1 9 8 5 E F F E C T - - -

Variable Male Female Male Female Male Female 

(II (21 (31 % p.a. X p.8. (1) (21 (31 

Pretoria -11,56 48,92 -6,15 -2,30 -0,39 -2,28 -31,72 -5,59 

Cape Peninsula 7,02 44,58 1,82 -4,53 -2,00 -5,39 -36,96 -12,84 

Port Elizabeth -7,29 57,80 -22,46 -4,30 -0,43 -16,19 -43,83 -22,34 

Durban -1,99 52,66 -13,01 -4,58 -1,29 -13,77 -42,18 -20,06 

P i e l e m a r i t z b u r g -12,84 56,00 -19,15 -4,21 -1,39 -20,46 -46,75 -26,38 

Bloemfontein -29,25 68,24 -41,65 -2,55 -0,33 -23,78 -57,28 -40,93 

Professional 24,88 t 51,61 178,58 0,23 t -0,84 77,69 t 93,84 168,00 

Managerial 34,29 # -56,23 t -19,57 I 2,29 t 134,82 t 

Skilled 33,45 -25,21 i 37,43 t -0,53 0,79 r 75,98 12,54 f 55,59 l 

Clerical 27,19 -15,31 t 55,61 f -2,10 0,46 » 43,28 23,30 70,47 

Semiskilled 26,72 -25,09 37,64 -2,37 -0,31 38,95 0,94 39,56 

Mining -19,05 t -0,55 t 6,47 t 4,47 t 44,44 t 
Business Services -10,41 t 49,99 -8,11 -0,78 t 1,14 f 15,17 t -22,10 f 7,71 k 

Electr.,gas,water -1,37 I -3,24 # -0,78 t 
Transport,Commun. -11,85 -1,54 5,05 -31,01 1 -4,62 t 
Construction -2,65 -54,63 f -16,64 I -2,77 2,04 t 2,55 -22,69 t 6,89 # 

Trade,Accommodation -12,69 -58,54 -23,83 -2,31 2,39 -3,67 -26,83 1,16 

Community Services -17,21 -70,(1 -45,07 -2,41 2,63 -9,55 -45,94 -25,26 

Agriculture -9,03 I -5,43 i -26,56 t -65,99 # -52,97 I 

Sid.5/6 5,44 -40,91 8,57 -3,16 -0,60 6,82 -22,64 6,96 

Std.7/8 (5,85 -30,22 28,22 -3,07 -1,22 18,48 -14,16 18,68 

Std.9/10 38,64 -22,64 42,14 -2,60 -0,21 48,58 5,31 45,61 

Diploma 62,46 t 18,(3 t 50,43 ^ -2,92 -0,78 68,62 t 5,27 t 45,55 t 

Degree 188,67 1 (9,30 t 119,20 t -5,14 1,52 140,06 t 93,11 f 166,99 t 

Wife of Hh Head -48,57 -5,50 -0,44 -31,61 -5,45 

Not Head or Wife -13,08 -48,08 -4,60 -3,22 -1,42 -12,41 -37,37 -13,41 

Single -6,19 45,57 0,01 -2,84 0,06 -1,86 -23,85 5,29 

Lodger -5,14 -43,50 3,81 -3,03 -0,26 -2,62 -23,50 5,76 

Hostel -9,88 -1,94 3,21 -24,76 t 4,02 1 
Compound • -3,38 -3,87 -8,77 1 -29,56 t -2,61 / 

Business Premises -29,31 t 48,33 # -5,06 $ -1,36 f -1,78 t -14,25 t -39,87 t -16,87 t 

White areas -57,88 f -53,05 -13,73 -0,80 t -2,91 -45,93 \ -51,19 -32,52 

Working Life 1,20 1,96 1,96 -3,28 -0,44 1,33 2,03 2,03 

Wkg Life squared -0,03 -0,04 -0,04 -3,29 -0,45 -0,03 -0,05 -0,05 

Job Duration 1,32 1,99 1,99 -3,20 -0,41 2,31 2,42 2,42 

Job Durn squared -0,03 -0,04 -0,04 -3,30 -0,45 -0,05 -0,05 -0,05 

Omitted Categories 0,00 45,58 0,00 -3,29 -0,45 0,00 -27,67 0,00 

Notes: For the dummy (or non-continuous) variables, the 1975 and 1985 effects are given: 
(1) relative to a male worker in the omitted category 
(2] female worker, otherwise In the omitted set of categories, relative to a male in this set 
(31 relative to a female woiker In the omitted category 

but otherwise in the omitted categories 
t indicates less than 10 members of the category in question in 1975 or 1985 
f indicates less than 100 members of the category in question in 1975 or 1985 





TABLE AI2 AVERAGE REAL RATES Of CHANGE (X PER ANNUMI 

C A S H T 0 T A L 

Variable — 1975/80 — — 1980/85 --- --- 1975/85 --- — 1975/80 --- --- 1980/85 --- — 1975/85 --

Male Female Male Female Male Female Male Female Male Female Male Female 

Pretor ia •2,16 -4,81 -2,85 0,71 -2,50 -2,05 -1,76 -4,78 -2,83 1,17 -2,29 -1,80 

Durban -5,75 -3,95 -3,58 -2,12 -4,66 -3,03 -5,18 -3,67 -3,54 -1,48 -4,36 -2,58 

Professional -5,09 -7,27 6,86 3,62 0,89 -1,83 -4,42 -8,48 6,83 4,88 1,21 -1,80 

Managerial 4,65 20,76 4,72 4,68 6,87 17,98 3,37 5,12 

Skilled -4,11 -0,05 2,86 -3,61 -0,62 -1,83 -3,60 -0,77 2,93 -2,27 -0,34 -1,52 

Clerical -6,07 -9,68 0,21 3,24 -2,93 -3,22 -5,64 -10,76 0,39 4,33 -2,63 -3,21 

Semiskilled -6,78 -7,31 1,00 0,67 -2,89 -3,32 -6,54 -8,53 1,20 1,47 -2,67 -3,53 

Mining 9,80 -10,32 -4,89 -0,26 9,57 -10,31 -6,71 -0,37 

Business Services -2,74 0,08 1,13 1,97 -0,81 1,02 -2,43 -1,74 1,26 2,76 -0,58 0,51 

Electr., gas, water -8,98 4,82 -2,08 -8,44 6,45 -0,99 

Transport,Commun. -2,26 -1,32 0,04 -1,79 -2,17 -1,03 -0,08 -1,60 

-0,74 Construction -6,05 -1,22 0,41 -1,20 -2,82 -1,21 -5,63 -2,91 0,57 1,43 -2,53 -0,74 

Trade,Accommod. -4,14 -0,09 -0,71 1,57 -2,42 0,74 -3,85 -1,84 -0,46 1,83 -2,16 -0,01 

Community Services -4,13 -1,45 -0,61 2,89 -2,37 0,72 -3,88 -3,57 -0,20 3,22 -2,04 -0,17 

Agriculture -1,76 -1,36 2,35 -1,56 -2,15 2,35 0,10 -2,72 

Std.5/6 -3,34 -2,77 -1,75 -1,11 -2,55 -1,94 -3,01 -4,15 -1,57 -0,80 -2,29 -2,48 

Std.7/8 -3,85 -2,42 -1,19 -2,84 -2,52 -2,63 -3,63 -4,02 -0,85 -2,59 -2,24 -3,30 

Std.9/10 -3,96 -2,06 -0,81 -2,23 -2,39 -2,15 -4,08 -4,31 -0,32 -1,78 -2,20 -3,05 

Diploma -2,13 -3,47 -4,65 -2,90 -3,39 -3,19 -1,86 -5,46 -4,26 -2,99 -3,06 -4,23 

Degree 1,38 11,26 -8,01 -9,83 -3,31 0,71 2,71 11,09 -8,13 -10,19 -2,71 0,45 

Wife of Hh Head -3,36 0,48 -1,44 -4,60 1,04 -1,78 

Not Head or Wife -3,62 -4,28 -3,62 -0,87 -3,62 -2,58 -3,25 -4,59 -3,35 0,33 -3,30 -2,13 

Single -3,34 -4,42 -2,67 0,66 -3,00 -1,88 -3,20 -6,62- -2,65 0,75 -2,92 -2,93 

Lodger -7,40 -7,74 0,24 4,69 -3,58 -1,53 -7,15 -9,10 0,42 4,55 -3,37 -2,28 

Hostel -1,06 -3,67 8,61 -2,36 -0,35 -3,93 4,20 -2,14 

Compound -0,83 -7,99 -4,41 -2,23 -8,51 -5,37 

-1,41 Business Premises -2,70 -4,76 -0,25 -0,95 -1,47 -2,85 0,03 -0,44 -1,59 -2,38 -0,78 -1,41 

White areas 0,37 -2,71 -1,31 -3,67 -0,47 -3,19 -0,47 -0,62 -1,07 -3,02 -0,77 -1,82 

Working Life -4,63 -4,26 -2,34 -0,03 -3,48 -2,15 -4,29 -5,82 -2,13 0,66 -3,21 -2,58 

Wkg Life squared -4,74 -4,35 -2,23 -0,20 -3,48 -2,28 -4,40 -5,94 -2,04 0,48 -3,22 -2,73 

Job Duration -4,76 -4,24 -2,09 -0,37 -3,42 -2,31 -4,41 -5,87 -1,92 0,33 -3,16 -2,77 

Job Durn squared -4,74 -4,36 -2,23 -0,19 -3,48 -2,27 -4,39 -5,94 -2,04 0,49 -3,21 -2,73 

Constant -4,74 -4,35 -2,23 •0,20 -3,48 -2,27 -4,39 -5,94 -2,04 0,49 -3,22 -2,73 



TABLE A I 3 CONTRIBUTION OF THE VARIOUS EFFECTS TO THE CHANGE IN AVERAGE W A G E S IX PER ANNUM) 

• C A S H T 0 T A L 

Effect - S t r u c t u r e - - Characteristics -- - S t i i u c t u r e - -- Characteristics --Effect 
Male Female Overall Male Female Overall Male Female Overall Male Female Overall 

Area -0,36 -0,09 -0,46 0,22 0,00 0,22 -0,30 0,02 -0,28 0,20 0,01 0,21 

Occupation 0,60 -0,22 0,38 0,75 0,15 0,90 0,57 -0,20 0,37 0,74 0,12 0,86 

Sector 0,79 0,69 1,48 0,02 -0,04 -0,02 0,82 0,58 1,40 0,02 -0,02 0,00 

Education 0,13 -0,11 0,02 0,63 -0,01 0,62 0,14 -0,11 0,03 0,63 -0,08 0,55 

Sex 1,01 1,01 -0,28 -0,28 • 0,68 0,68 -0,24 -0,24 

H'hold Status 0,01 -0,06 -0,05 -0,18 - 0,00 -0,18 0,01 0,00 0,01 -0,19 0,01 -0,18 

Marital Status 0,14 0,01 0,14 -0,02 0,05 0,03 0,11 -0,02 0,09 -0,02 0,04 0,02 

Accommodation 0,46 -0,39 0,07 0,13 -0,03 0,09 0,40 -0,22 0,18 0,04 -0,05 -0,01 

Duration 0,67 -0,16 0,51 0,09 0,03 0,12 0,62 -0,01 0,61 0,08 0,01 0,09 

Constant -3,29 0,00 -3,29 0,00 0,00 0,00 -3,01 0,00 -3,01 0,00 0,00 0,00 

Total -0,86 0,67 -0,19 1,65 -0,14 1,50 -0,65 0,74 0,09 1,50 -0,21 1,30 

Area -0,33 -0,11 -0,44 0,18 0,02 0,20 -0,28 0,06 -0,22 0,18 -0,03 0,16 

Occupation 0,92 -0,37 0,55 0,44 0,29 0,73 0,87 -0,32 0,55 0,43 0,24 0,67 

Sector 0,80 0,78 1,58 0,01 -0,(3 -0,12 0,83 0,66 1,49 0,01 -0,09 -0,08 

Education 0,21 -0,19 0,02 0,56 0,07 0,62 0,21 -0,20 0,02 0,56 0,00 0,56 

Sex 1,26 1,26 -0,53 -0,53 0,84 0,84 -0,41 -0,41 

H'hold Status 0,02 -0,12 -0,10 -0,19 0,06 -0,13 0,02 0,00 0,02 -0,20 0,01 -0,19 

Marital Status 0,18 0 , 0 1 0,19 -0,06 0,05 -0,02 0,14 -0,03 0,12 -0,05 0,05 0,00 

Accommodation 0,32 -0,30 0,02 0,27 -0,13 0,15 0,28 -0,16 0,11 0,16 -0,10 0,06 

Duration 0 , 7 1 -0,23 0,49 0,05 0,10 0,15 0,66 -0,05 0,61 0,04 0,05 0,10 

Constant -3,29 0,00 -3,29 0,00 0,00 0,00 -3,01 0,00 -3,01 0,00 0,00 0,00 

Total -0,47 0,73 0,27 1,25 -0,21 1,05 -0,28 0,30 0,52 1,13 -0,27 0,87 

Area -0,34 -0,10 -0,45 0,20 0,01 0,21 -0,29 0,04 -0,25 0,19 -0,01 0,18 

Occupation 0,76 -0,30 0,47 0,60 0,22 0,81 0,72 -0,26 0,46 0,59 0,18 0,77 

Sector 0,79 0,74 1,53 0,02 -0,09 -0,07 0,82 0,62 1,44 0,02 -0,06 -0,04 

Education 0,17 -0,15 0,02 0,59 0,03 0,62 0,18 -0,15 0,02 0,59 -0,04 0,55 

Sex 1,13 1,13 -0,41 -0,41 0,76 0,76 -0,32 -0,32 

H'hold Status 0,01 -0,09 -0,08 -0,18 0,03 -0,16 0,02 0,00 0,02 -0,19 0,01 -0,18 

Marital Status 0,16 0,01 0,17 -0,04 0,05 0,01 0,13 -0,02 0,10 -0,04 0,05 0,01 

Accommodation 0,39 -0,34 0,05 0,20 -0,08 0,12 0,34 -0,19 0,15 0,10 -0,07 0,03 

Duration 0,69 -0,19 0,50 0,07 0,06 0,(3 0,64 -0,03 0 , 6 ) 0,06 0,03 0,09 

Constant -3,29 0,00 -3,29 0,00 0,00 0,00 -3,01 0,00 -3,01 0,00 0,00 0,00 

Total -0,66 0,70 0,04 1,45 -0,17 1,28 -0,46 0,77 0,30 1,32 -0,24 1,08 
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