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Abstract

Concerns have been expressed recently about the inability of the South
African economy to provide adequate employment for the increasing num-
ber of job seekers. The rate of unemployment remains stubbornly high
in spite of vastly improved macroeconomic fundamentals since the 1990s.
This paper investigates how the sectoral employment intensity of output
growth in the eight non-agricultural sectors of the South African economy
has evolved in the period 2000:01-2012:04, with a view to identifying key
growth sectors that are employment intensive. Empirical findings of the
study suggest that total non-agricultural employment and GDP do not
move together in the long run, implying that jobless growth occurred in
South Africa during the period under review. This supports the view that
South Africa has become less labour-intensive and more capital-intensive,
and that this in turn has facilitated a structural adjustment that has led
to the weakening employment-growth relationship. Results of a sectoral
division confirm a longrun relationship between employment and growth
in the finance and business services, manufacturing, transport and utilities
sectors. In particular, the results suggest that sectors within the tertiary
sector are the best performing sectors in terms of employment intensity
of output growth, reflecting the changing structure of the economy and
the nature of employment shifting away from the primary towards the
tertiary sector. Investment in the tertiary sector is necessary to foster
new employment opportunities and can assist in improving the overall
employment intensity in South Africa.
Key words: sectoral output growth, employment, employment inten-

sity
JEL Classification: E24, J21, J23, O17, O55

1 Introduction

The general perception of employment performance in South Africa has been
rather negative. The key issue in the long lasting debate about this problem
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is the inability of South Africa’s economic growth, generally regarded as the
creator of employment, to create sufficient employment opportunities for the
growing labour force. The rate of unemployment remains stubbornly high in
spite of vastly improved macroeconomic fundamentals compared with the situa-
tion in the 1990s (Hodge, 2009). According to the South African Reserve Bank
(2012), South Africa registered positive average growth rates of 4.9 per cent in
2005-2008 and 1.7 per cent in 2009-2011. However, despite these growth rates,
employment has not increased significantly. During these two periods total non-
agricultural employment was on a declining trend from 2.4 per cent in 2005-08
to -0.6 per cent in 2009-11.

According to the National Treasury (2011), currently only two out of five
persons of working age (41 per cent) have a job, compared with 65 per cent in
Brazil, 71 per cent in China and 55 per cent in India. It is further asserted that
in order to match the emerging markets average of 56 per cent, South Africa
would need to employ approximately 18 million people, which would be 5 million
more than are employed.

Figure 1 below shows the relationship between Gross Domestic product
(GDP) and employment. As can be seen, between the 1970s and 1980s, GDP
growth and private sector employment were highly correlated. However, struc-
tural shifts together with increasing capital intensity in the early 1990s have led
to the deterioration of this relationship. According to SARB’s 2001 report, this
relationship broke down in the 1990s. During this period, the unemployment
rate began to increase in each successive year, with the most rapid increase
having occurred in the mid- and late-1990s. The average labour force absorp-
tion capacity declined from 79.6 per cent during the 1973-1977 period to zero
during the 1990-1995 period (Loots, 1998). The rates of job creation started to
rise more slowly than economic growth during economic expansion periods and
more rapidly during recessions (Samson et al., 2001).

In an effort to stem the contraction of the labour market, government launched
an Expanded Public Works Programme in the mid-2000s which was aimed at
creating jobs and providing training opportunities through investment in phys-
ical infrastructure. The impact of this initiative is indicated in the figure below
by the once-off sharp increases over this period.

The SARB (2001) reaffirmed that the deteriorating relationship between
employment and growth was in part attributed to rising capital intensity. An
International Labour Organisation (ILO) study by Hyter et al. (1999) indicated
that some of the causes for increasing capital intensity in developing countries in-
cluded trade liberalisation, which shifts production in favour of capital-intensive
sectors and to the detriment of the labour-intensive ones. This reaffirms the view
by Nattrass (1998) that since South Africa embarked on trade liberalisation in
1990s, exports have become relatively less labour-intensive and more capital-
intensive. This suggests that South Africa has specialised in capital-intensive
products, which in turn facilitated a structural adjustment that has led to a
weakening employment-growth relationship.

The objective of this study is to investigate how the sectoral employment
intensity of output growth in the eight non-agricultural sectors of the South
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African economy has evolved, with a view to identifying key growth sectors
that are employment intensive. To achieve this, the study will evaluate the
employment elasticities in the major SIC divisions to establish whether growth
is employment intensive in these sectors.

This paper is organised into six sections. Following the introductory sec-
tion is Section 2, which provides a literature review of the relationship between
growth and employment. Section 3 derives an empirical model of employment
demand in South Africa using a production function approach. Some method-
ological issues related to the econometric estimation of the demand model are
also discussed in Section 3. Section 4 discusses data issues while Section 5
presents and analyses the empirical results. Section 6 concludes the paper.

2 Literature Review

A number of quantitative and statistics-based studies, including work by Fofana
(2001), Kapsos (2005), Hodge (2009), Ajilore and Yinusa (2011), Bhorat and
Oosthuizen (2008), Sawtelle (2007), Upender (2006), and Mahadea and Simson
(2010), have investigated the empirical relationship between economic growth,
employment and other policy and institutional variables suggested by theory for
a range of different countries, including South Africa. Fofana (2001) investigated
the empirical relationship between employment and GDP in Cote d’Ivoire and
concluded that it was negative. In his study he used simple regression analysis
to assess the linkage between employment and other selected variables such as
GDP, public expenditure, investment and development aid. After undertaking
a series of tests on the data, including a unit root test for stationarity in the
variables and a cointegration test, his study found that the employment elastic-
ities of growth, aid, public expenditure and investment were -0.11, -0.09, 0.02
and 0.26 respectively. Since employment and growth were found to be neg-
atively correlated, the study concluded that the possibility of jobless growth
exists in the country and that relying solely on macroeconomic equilibrium was
not enough to tackle the challenge of unemployment. The study recommended
that efforts should be made towards employment generating strategies through
increased and reorientation of investments targeted towards employment inten-
sive activities.

A study by Kapsos (2005) utilised cross-country panel data analysis for 160
economies to examine employment elasticities for the general employed popula-
tion as well as for demographic groupings (such as women and youth) and for
the three broad economic sectors including agriculture, industry and services,
between 1991 and 2003. His study utilised a multivariate log-linear regression
model with country dummy variables to generate point elasticities. His paper
established that while the share of employment growth to total output was ap-
proximately 0.3 in the early 1990s, it has declined to 0.24 in the period 1999 to
2003. This was attributed to the global slowdown that occurred in 2001. Other
regional trends presented in the paper reflected a wide variation in employment
intensity among regions. For instance, Africa and Middle East registered the
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most employment intensive growth between 1991 and 2003, which is a reflection
of the regions’ large labour surplus.

A similar methodology is applied in the study by Ajilore and Yinusa (2011).
Their study used an econometric technique to calculate employment elasticity
in Botswana over the period 1990 to 2008. It sought to estimate a labour de-
mand model of a double-log linear specification of the linkage between sectoral
employment and other variables included in the demand for labour model, com-
prising the real wage rate, user cost of capital, sectoral gross value added and
a measure for international exposure. The model was also tested for cointe-
gration in order to determine the existence of a long run relationship between
the model variables. The results of the study indicated a low total employment
intensity of growth in Botswana of around 0.01. At a sectoral level, the study
found that the employment elasticity of sectoral output growth in banking,
commerce, construction, manufacturing and mining were positive but weak, in-
dicating that growth in these sectors was more productivity-driven rather than
labour employment-driven.

Other sectors, including agriculture, government, transport, electricity, gas
and water, exhibited negative employment elasticities, signifying negative em-
ployment growth and positive productivity growth. The study attributed the
negative employment elasticity in the agricultural sector, for instance, to labour-
replacing technologies and processes in the sector, implying that this sector was
no longer able to absorb the growing rural labour force. It thus recommended
a successful minerals-led economy that diversified into sectors that were more
labour-intensive.

Mahadea and Simson (2010) examined the problem of low employment eco-
nomic growth performance in South Africa for the period 1994 to 2008. Their
study used the least squares regression method to examine the long-term linkage
between growth and employment as well as the Harrod-Domar model (Domar,
1946) as a heuristic guide to analyse the real economic growth of South Africa.
The results of the regression analysis found that during the 1994-2008 study
period, the output elasticity of employment in South Africa was low at 0.1541.
Moreover, it found that the long-run growth-employment effect was also weak.

In another study, by Marinkov and Geldenhuys (2007), the authors estimated
Okun’s Coefficient (Okun, 1962) for the South African economy, using data
from 1970 to 2005. Their study found no cointegrating relationship between the
unemployment and output series. Their study recommended that the extent
to which total unemployment (not only cyclical unemployment) responds to
output be investigated as well as the factors associated with other types of
unemployment before any definite policy recommendations can be made.

3 The Model

In investigating the macro production function of an economy, the labour input
(demand for labour) and other complementary factors of production produce a
national output. The demand function for labour in this study is derived from
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the Constant Elasticity of Substitution (CES) production function by solving
the marginal product of labour equation for the labour input variable (Upen-
der, 2006). Hence, the following CES production function is considered in this
paper to derive the empirical demand function for labour. The CES production
function can be specified as:

GVAit = A {α K it
−ρ + (1 − α) E it

−ρ} −η/−ρ (1)

where,
GVAit = Gross Value Added (sectoral output)
Kit= Capital (input)
Eit= Employment/labour (input)
A = Efficiency parameter; A > 0
η = Returns to scale parameter; η > 0
α = Distribution parameter; 0 < α < 1
ρ = Extent of substitution (between K and E) parameter, ρ > -1, and

related to elasticity of substitution; σ = 1 / 1+ ρ
The derivative of labour (i.e. marginal product of labour (MPL)) from Equa-

tion (1) can be written as:

dGVAit/ dE t = η (1 − α) / A
ρ/η . GVAit

(1+ρ)/η/Eit
ρ+1 (2)

The above MPL expression is solved for the Eit input variable in order to
derive the empirical labour (employment) demand function:

η (1 − α) / A ρ/η . GVAit
(1+ρ)/η = Eit

ρ+1 (3)

[η (1 − α) / A ρ/η . GVAit
(1+ρ)/η]1/ρ+1 = Eit

Eit= [η (1 − α) / A ρ/η . GVAit
(1+ρ)/η]1/ρ+1

Eit= β GVAit
β1

where

0 = [η (1 − α) / A
ρ/η]1/ρ+1

β0 = [η (1 − α) / A
ρ/η]

1/ρ+1
0

β1 = (1 + ρ/η)(1/ρ+ 1 )

β1 = 1 + ρ/η . σ

σ(elasticity of substitution) = 1/ρ+ 1

However, if we log-transform Equation (3) above we obtain the following
employment function:

ln E it= ln β0+ β1ln GVAit (4)

= β0+ β1ln GVAit + . . .βnlnX nit + εit
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Thus written, the model is linear in parameters β0and β1and it is therefore
a linear regression model. Although from Equation (1) it is clear that the
relationship between output and the two inputs (capital and labour) is nonlinear
but it is linear in the logs of these variables. Hence, Equation (4) is a double-log
linear regression model.

3.1 Estimation Methodology

The estimation methodology to be used in this study is the Engle and Grange
(1987) ‘four step’ testing procedure which seeks to determine whether the resid-
uals of the equilibrium relationship are stationary. This procedure had gained
comparative popularity due to its simplicity to estimate a static model using
OLS, and then performing unit root tests on residuals. Also, estimating the
short-run Error Correction Model itself using the estimates of disequilibrium,
makes it possible to obtain information on the speed of adjustment to equilib-
rium. This method has been widely used in the context of employment intensity
of output growth by [Fofana (2001); Kapsos (2005); Ajilore and Yinus (2011);
Sawtelle (2007); Upender (2006)].

In order to capture the employment elasticities of the main SIC divisions
of the economy and the differential partial elasticities of employment with re-
spect to real wage rate, inflation and user cost of capital, the double-log linear
regression Equation (4) is extended and estimated. Equation (4) is rewritten
as:

lnE it = β − β1lnWit + β2lnrit + β3lnGV Ait + β4lnπit + Tit + εit (5)

where, t = 1, . . . , 52 indicate quarters and i = 1,. . . ,8 represents industry
sectors, as well as aggregate (or total) non-agricultural The dependent variable,
Eit represents total non-agricultural employment comprising formal and infor-
mal sectors, in thousands of persons in the specific economic sectors i, in quarter
t. A dummy variable, Dt, was created to cater for the 2008/9 financial crisis in
the estimation.

The eight economic sectors for employment are:
EMP_MIN = mining
EMP_MAN = manufacturin
EMP_UTIL = utilities
EMP_CON = construction
EMP_TRAD = trade
EMP_TRANS = transpor
EMP_FIN = finance and business services
EMP_SOC = social and community services
The explanatory variables are:
Wit= quarterly sector specific nominal wages, seasonally adjusted, measured

in thousand Rands.
rt= is the user cost of capital, proxied by longterm bond interest rates.
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πt = inflation rate measured in terms of the Consumer Price Index (CPI).
Dt = 1 (if there is recession)
= 0 (otherwise)
GVAit = sector specific gross value added (GVA) in constant 2005 prices.
The eight economic sectors for gross value added are:
GVA_MIN = mining
GVA_MAN = manufacturin
GVA_UTIL = utilities
GVA_CON = construction
GVA_TRAD = trade
GVA_TRANS = transpor
GVA_FIN = finance and business services
GVA_SOC = social and community services
TIME (Tt) = quarterly time trend variable where t = 1 is April 2000 and t

= 52 is December 2012
εit = error term.
Thus, the sector specific functional relationship to be analysed in this study

is as follows:
(-) (+/-) (+/-) (+) (+) (+) (+)

Eit = fi (Wt rt πt GVA_MINt , GVA_MANt , GVA_UTILt , GVA_CONt
(+) (+) (+) (+)

GVA_TRADt , GVA_TRANSt , GVA_FINt , GVA_SOCt)
The model hypothesises that employment in persons (not hours) responds

to macroeconomic variables, and that employment decisions by firms depend
upon the most recent data (previous quarter) known prior to the employment
activity. The signs hypothesised for the model coefficients are as follows:

Wit: negative. An increased percentage change in nominal wages creates
upward pressures on the cost per unit of production causing employers to reduce
their demand for labour.

rt: positive or negative. An increase (decrease) in longterm bond interest
rates will decrease (increase) the demand by employers for capital and will de-
crease (increase) the demand for consumer goods and services. The decreased
(increased) demand for capital will decrease (increase) labour productivity and
the decreased (increased) demand for consumer goods and services will decrease
(increase) the derived demand for labour. In these circumstances employment
would be inversely related to longterm interest rates. However, in some indus-
tries capital may be a substitute for labour. Therefore an increase in longterm
bond interest rates may decrease the demand for capital and consequently in-
crease the demand for labour. In this case longterm interest rates would be
positively related to employment.
πt: positive or negative. An increase in the rate of inflation as measured by

CPI implies higher marginal revenue products of labour and hence a subsequent
increase in demand for labour by employers. Alternatively, an increase in the
rate of inflation may decrease consumer demand for goods and services and thus
decrease the derived demand for labour.
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GVAit: positive. The expansion of sector real gross value added will generate
increased derived demand for workers (not only worker hours) as employers view
increased real sector output as a signal of future increased demand for consumer
final goods and services.

The logarithmic specification of Equation (5) ensures that βi can be inter-
preted as elasticities (Koop, 2005). For instance, β2 is the (partial) elasticity
of employment with respect to user cost of capital, holding all other things
constant. Likewise, β3 is the (partial) elasticity of employment with respect
to output. It measures the percentage change in employment for a 1 percent-
age change in sectoral output, holding other things constant. The parameter of
primary interest in this study will be β3, the sectoral output elasticity of employ-
ment, which will enable the identification of those sectors in the economy that
are employment intensive. Hence a positive elasticity value of 0.5, for instance,
implies that a percentage increase in gross value added is associated with half a
percentage increase in employment. The estimates of employment elasticity that
will be generated from Equation (5) above are based on the assumption that
employment is a primary function of output (Ajilore and Yinusa, 2011). Hence,
the elasticity coefficients that will be generated for individual economic sectors
are indicative of the responsiveness of the quantity of employment persons to
sectoral output.

4 Data Sources and Description

The study utilises secondary, quarterly data covering the period from 2000:1 to
2012:4. The variables used in this empirical study include total employment,
real GDP, sectoral GVA, nominal wages as price for labour, longterm bond
interest rates as price of capital and the inflation rate. The data on employment
in the non-agricultural sector were sourced from the Quarterly Labour Force
Survey of Statistics South Africa (STATSSA). Data on GDP and GVA was also
obtained from STATSSA. Data on wages, longterm bond rates and inflation rate
were sourced from the South African Reserve Bank database. Employment is
measured as the total number of employees in the South African non-agricultural
sector. Sectoral output is proxied by gross value added at constant 2005 prices.
The nominal wage variable is measured as average employee earnings by sector
in thousand Rands. The inflation rate is measured in terms of CPI published
in the South African Reserve Bank’s Quarterly Bulletin statistics.

5 Empirical Evidence: Results and Interpreta-

tion

This section presents the results and the interpretation of the regression analysis
based on the empirical tests and estimation undertaken. As a preliminary step to
empirical analysis, the study commences by investigating the integration prop-
erties of the series. This is done in order to establish the presence of unit roots
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in the data and to apply appropriate modelling procedures to avoid a spurious
regression (Harris, 1995). By differencing data to remove the non-stationary
(stochastic) trend, spurious regression problems can be avoided. While there
are several ways of testing the presence of unit roots in the data, this study
utilises the Augmented Dickey-Fuller approach to test the null hypothesis that
a series contains a unit root against the alternative of stationarity. The results
of the Augmented Dickey-Fuller test, suggest that none of the variables are
stationary in levels (except for interest rates, inflation and the utilities’ employ-
ment series). This implies that the non-stationary variables must be differenced.
Further tests indicate that the non-stationary variables are stationary after the
first and second differencing, suggesting generally differenced stationary series
of orders one, I(1), and two, I(2), respectively.

A long-run relationship between sectoral employment and other selected vari-
ables was also examined using cointegration regression methodology, whereby
the residuals obtained from the Ordinary Least Squares (OLS) estimation were
subjected to unit root analysis. Empirical studies indicate that series that are
cointegrated move together in the long run at the same rate, meaning that they
obey an equilibrium relationship in the long run (Davidson and MacKinnon,
1993). The implication of this is that if economic growth and employment are
cointegrated, they should move together in the long run at the same rate. That
is, economic growth should be employment intensive (Fofana, 2001). However,
if the two series were not cointegrated, this indicates the possibility of job-
less economic growth. Based on the Engle-Granger (1987) cointegration test,
the results suggest that the residuals from certain regressions were stationary,
hence cointegrated. These results are presented in Table 1 below which indicates
four cointegrating regressions, namely, in finance and business services; manu-
facturing; transport; and the utilities industry sectors, suggesting a long-run
relationship between employment and the other variables.

These results also show the other sectors which are not cointegrated. In these
cases, the absolute value of the computed test statistic is lower than the critical
value at 10 per cent confidence level, suggesting that employment and sectoral
growth do not move together in the long run, at the same rate. Most impor-
tantly, the residual-based cointegration test showed that total non-agricultural
employment and the GDP variables are not cointegrated. Consequently this im-
plies that jobless growth did occur in the economy during the 2000:01-2012:04
period. This indicates the inability of the economic growth to create adequate
employment for the increasing number of job seekers. This is reaffirmed in the
study by Marinkov and Geldenhuys (2007), who also found that unemployment
and GDP were not cointegrated, hence concluding that, for South Africa, these
variables do not share the same long-run properties.

Similarly, a sectoral division of the employment-output relationship revealed
no cointegration detected in the construction, mining, social and community
services and trade sectors. Therefore, this also implies that jobless growth did
occur in these sectors during the period under review.

According to the South African Reserve Bank’s 2001 Annual Report, the
country’s jobless growth, which has affected a number of sectors, can be at-
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tributed to a number of factors, including rising capital intensity, pressures
on domestic producers to remain competitive within the global economy, and
the slow pace of foreign direct investment inflows into South Africa (SARB,
2001). Similarly, an ILO report by Hayter et al. (1999) identified other fac-
tors that may have increased jobless growth, including the shortage of skilled
labour, which hinders the development of labour-intensive sectors. Another
factor mentioned is trade liberalisation, which may have shifted production in
favour of capital-intensive sectors, to the detriment of labour-intensive ones.
Unless the construction, mining, trade and social and community services sec-
tors are specifically orientated towards activities that are labour-intensive, the
employment elasticity in these sectors will remain significantly low.

Table 2 presents the coefficient estimates of the model based on the ordinary
least squares estimation of the relationship between employment and selected
macroeconomic variables.

In the above table, the coefficients assigned to sectoral output correspond to
the employment elasticity of output growth, ε, whereby its interpretation points
to the interrelationship between employment and output growth. Therefore, in
the above results, employment and sectoral output growth were positively corre-
lated in all eight sectors during the period from 2000:01 to 2012:04. The absolute
values of the elasticities across sectors differed substantially. For example, the
employment elasticity in the construction sector is 0.90, but in the trade sector
it is only 0.47. This signifies the degree of variance of employment elasticities
across industry sectors, from very inelastic (0.27 in the utilities sector) to quite
elastic (1.56 in the finance sector) responses to changes in sectoral output.

The overall employment elasticity of output growth in South Africa during
this study period was quite inelastic at 0.45, though statistically significant at
the 1 per cent level. This suggests that total non-agricultural employment was
relatively unaffected or rather less responsive to changes in GDP growth, hence
signalling an increase in capital input and total factor productivity. This is in
line with the findings by other studies. For instance, according to Mahadea
(2012), the average capital-labour ratio increased from R166 016 in 2000 to
R186 631 in 2010, reflecting rising capital intensity in production. In addition,
his study reported that except for the year 2008, the ratio of GDP growth to
employment growth was far less than one, reflecting that South Africa’s job
creation performance against GDP was weak for most years during the period
2002—2010. Nattrass (1998) reported that a number of jobs in South Africa have
been lost as a result of investment being channelled increasingly into capital-
intensive sectors and technologies.

In addition, a study by Marinkov and Geldenhuys (2007) also found that
employment growth has become less responsive to economic growth since the
mid-1980s. It found that, between 2001 and 2005, a 1 per cent increase in
real GDP was associated with a 0.45 per cent increase in employment (which
is the same as that reported in our findings). Their study identified the slug-
gish growth as well as structural shifts in output as the main causes that led
to structural shifts in the demand for certain categories of labour. A number
of other studies seem to suggest that these structural shifts, together with the
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increasing capital intensity of production, have led to a decrease in the elastic-
ity of employment growth with respect to output growth (Terreblanche, 2002;
UNDP, 2003; Bhorat, 2004).

Within the primary sector, the above table shows that employment intensity
of output growth in the mining sector is insignificant, suggesting that structural
shifts in this sector could not induce an increase in employment opportuni-
ties. According to Bhorat and Oosthuizen (2008), the nature of output shifts
across the economy’s main sectors provides clues to the changing structure of
the economy, which is moving away from primary towards tertiary or service-
based output. A sectoral analysis by the South African Reserve Bank (2009)
showed that during the prolonged 1999—2007 upward phase of the business cy-
cle, growth in real gross domestic product was widely spread among the main
sectors, with the exception of the mining sector, where production increased
only slightly as a whole. The weakening of this sector therefore impacted on
the nature of sectoral employment shifts, with the least growth occurring in this
sector. This sector, having being directly influenced by the substantial decline
in international commodity prices in 2008/09, experienced a reversal of earlier
employment gains. During this period, employment in the gold mining sector
declined by around 7 500 in the six-month period to the first quarter of 2009,
while in the non-gold mining sector, the decline amounted to approximately 20
500 jobs.

In addition, bearing in mind that the mining sector is obviously capital-
intensive, these structural changes also account for the greater impact of tech-
nological and productivity improvements in the mining sector, to the detriment
of labour absorption in this sector. A study by Samson et al. (2001) explained
that the capital-to-labour ratio in the major sectors of the economy is indicative
of rising capital intensity in the mining sector. This study found that sectors
which are not education-intensive, such as mining, are growing more slowly or
even contracting as their capital intensity increases, and they are shedding jobs.
This serves to confirm the low labour absorptive capacity in the mining sector
and the corresponding high levels of unemployment.

In the secondary sector, both construction and manufacturing are statisti-
cally significant and positively correlated with employment. The estimate of
employment elasticity of sectoral growth in construction is significantly close
to unity, which suggests that a one percentage point increase in output will in-
crease employment by 0.90 per cent. The high elasticity coefficient in this regard
points to the fact that the labour absorptive capacity in this sector is relatively
high. Between 1995 and 2005, this sector created the largest number of jobs
within the secondary sector, where more than 500 000 employment opportuni-
ties were created. Despite a brief job shedding experienced by the sector during
the second and third quarters of 2008, partly due to electricity-related backlogs,
the level of employment had recovered by the end of the year, as non-residential
building activity countered the depressed state of residential building activity.

This was attributed to infrastructural development related to the hosting of
the 2010 FIFA World Cup tournament and various other infrastructural devel-
opments, such as the Gautrain Rapid Rail Link. Through these infrastructure
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development projects, the sector made a meaningful contribution to counter
the job shedding experienced by construction companies involved in residential
building activities.

The employment elasticity of growth in the manufacturing sector is weak,
although it is significant at the 10 per cent level. This indicates that growth
experiences in this sector have been driven largely by productivity, rather than
employment. The increase in productivity growth in the manufacturing sector
can be linked to the growth in the capital/labour ratio in this sector. In their
study, Samson et al. (2001) confirmed rising capital intensity in the manufac-
turing sector in South Africa during the period 1992 to 1999. This rising capital
intensity (declining labour intensity) is in part responsible for the sector’s ex-
perience with regard to job losses. Employment levels in the manufacturing
sector declined from a high of 1.6 million in 1995 to an estimated 1.1 million
in 2011, reflecting the strong competitive forces and productivity imperatives
in the sector (SARB, 2012). This sector shed jobs almost uninterruptedly from
the middle of the 1990s until the second quarter of 2011, with an estimated
30 per cent reduction in the manufacturing workforce over this period. This
prompted government to step up various growth initiatives in an effort to pro-
mote job creation, including but not limited to the Industrial Policy Action
Plan (IPAP), which aimed at providing support to relatively labour-intensive
and value-adding manufacturing firms that had been adversely affected by the
global financial crisis. These and other initiatives are an affirmation that sec-
toral output growth alone cannot guarantee substantial employment growth in
this sector. Instead, simultaneous targeted industry labour market initiatives
may be needed to assist with employment growth.

Employment in the utilities sector is indicated as having a positive but
not significant relationship to sectoral output, which suggests that structural
changes in the sector and other macro factors, besides GVA, play a more criti-
cal role in determining employment in this sector.

Since the utilities sector is capital-intensive, increasing employment in this
sector depends mainly on the expansion of installed capacity (Ajilore and Yi-
nusa, 2011). Therefore, sustained spending to meet the increased electricity
demand in the country will support growth in employment in this sector.

Within the tertiary sector, the employment elasticity coefficients for finance
and business services, social and community services, transport and trade in-
dicate a positive and significant relationship between employment and sectoral
output. The employment elasticity coefficients in finance and business services
(1.56), social and community services (0.83), transport (0.47) and trade (0.29)
are an indication of the important role of the tertiary sector’s output in em-
ployment generation. According to Pattanaik and Nayak (2011), much of the
increase in economic performance in the tertiary sector is because of lack of
employment opportunities in other sectors of the economy. This is indicative of
the sectoral shift that characterised the output structure of the South African
economy from the 1970s until recently, from primary and secondary sector ac-
tivities to tertiary sector activities (Bhorat and Oosthuizen, 2008). According
to O’Connell (1999) developed economies that have succeeded in dealing with
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the challenge of high unemployment have relied on the expansion of high-value
services such as finance, business and professional services. A study by Ro-
drik (2008) also asserted that the South African manufacturing sector had lost
ground to the tertiary sector since the 1990s.

While these results confirm the growing importance of the role of the tertiary
sector, it should be noted that this sector relies to some extent on the growth of
other sectors. In other words, instead of being independent, the performance of
the sectors within the tertiary sector is interdependent with the growth of other
sub-sectors. The significant contribution by the manufacturing sector cannot
be ignored in this regard. According to Altman (2006) the interdependence
that exists between the services and manufacturing sectors is suggestive of a
bi-directional linkage between these sectors. That is, the causal direction can
move either way, where manufacturing can stimulate demand in services (as in
the transport sector) or services stimulating demand for manufacturing (as in
retail for fast moving consumer goods). A classic example involves the success
of the Motor Industry Development Plan that supports domestic production of
vehicles for the local and export markets. This has knock-on positive effects
on the transport and the services sector in general. However, given increasing
segmentation and nicheing, sectors within the tertiary sector are still regarded
as drivers for growth (Altman, 2006).

The coefficients of the wage variable represent the elasticity of employment
with respect to wages. The theoretical model suggested in this study assumes
a negative relationship between wages and employment. In other words, higher
wages put upward pressure on labour costs and cause firms to substitute capital
for labour, thereby reducing the demand for labour (employment) and increasing
the marginal productivity of labour (Wakeford, 2004).

This inverse relationship is confirmed by the negative coefficients of the wage
variable found in all the sectors with the exception of the mining sector. The
negative and significant coefficients of the wages variable in the construction
(-0.95), finance (-0.57), manufacturing (-0.07), and transport (-0.28) sectors
suggest that growth in wages occurred at the expense of employment.

In fact, a study by Klein (2012) suggests that ‘excess’ real wage growth
accounted for at least 25 per cent of the employment loss in South Africa during
the period 2008-2010. In his study, Klein concluded that the rapid growth of
the real wage, which overtook the labour productivity growth in most sectors,
played an important role in suppressing employment creation during this period.

With regard to the coefficients for the user cost of capital variable, the
degree and signs of employment elasticity vary across individual sectors, which
is in line with the model assumptions. The user cost of capital coefficients for
the construction and utilities sectors is negative and significant. These results
suggest that employment in the construction and utilities sectors is negatively
correlated with the rising user cost of capital. Thus, we can conclude that in
these capital-intensive sectors, the increase in long-term interest rates (a proxy
for user cost of capital) has resulted in a decrease in the demand for consumer
capital goods and services, which has in turn decreased the derived demand
for labour (Sawtelle, 2007). Similarly, the positive and significant elasticity
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coefficient in the finance, social services and transport sectors suggests that an
increase in the user cost of capital will result in an expansion in employment in
these sectors. Lastly, as hypothesised, the signs for the inflation coefficient are
mixed. The inflation coefficients in the finance, social services and transport
sectors are positive and significant at the 1 per cent level. This suggests that
employment expansion levels were achieved at the expense of high inflation in
these sectors. In contrast, the signs of the coefficients of the inflation variable in
the construction and utilities sectors are negative and significant. This means
that inflation has a negative impact on employment in these sectors. We can
therefore deduce that in these sectors, an increase in the rate of inflation will
result in a decrease in the demand for consumer capital goods and services,
which will in turn decrease the derived demand for labour.

With regard to the error-correction terms, the cointegrating vectors for fi-
nance, manufacturing, transport and utilities are statistically significant at 1
per cent level (Table 3). The error-correction terms correct between 42 and
72 per cent of the errors in the models after the short-run disturbances. These
error-correction coefficients indicate that (with the exception of utilities) finance,
manufacturing and transport adjust relatively more slowly towards the under-
lying equilibrium since the parameter estimate of their respective lag residual
shows that 0.52, 0.53 and 0.42 percentage of disequilibrium is removed in each
period, respectively.

Furthermore, the diagnostic tests reveal that the error-correction models are
correctly specified and conform to the statistical assumptions of the classical
linear model. The diagnostic checks performed include the Jarque-Bera test
for normality in the residuals; the Ljung-Box Q test of no autocorrelation in
residuals; the Breusch-Godfrey LM test for serial autocorrelation; the ARCH-
LM test for no autoregressive conditional heteroscedasticity; White’s test for
heteroscedasticity; and Ramsey’s RESET test for misspecification. Based on
the tests that were performed, the results show that the residuals of the models
do not have problems of misspecification, serial correlation and heteroscedas-
ticity. Furthermore, the results of the normality test show that the residuals
are normally distributed, with a zero mean and variance. These results suggest
that the estimated regression model is well specified and generally conforms to
economic theory and the assumptions underlying our modelling procedures.

6 Conclusion

Concerns have been raised recently about the inability of the South African econ-
omy to provide sufficient employment for the increasing number of job seekers.
The rate of unemployment remains stubbornly high, despite South Africa reg-
istering positive and sustained growth rates since the demise of apartheid more
than 15 years ago. This paper explored these issues by examining how the em-
ployment intensity of growth in the non-agricultural formal sector has evolved,
with a view to identifying key growth sectors that are employment-intensive.

Results of cointegration analysis showed that total non-agricultural employ-
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ment (both in the formal and informal sectors) and the GDP series are not
cointegrated, and hence do not move together in the long run. Consequently
this implies that jobless growth did occur in the economy during the period
reviewed. This reaffirms the view that South Africa is more capital-intensive
(and less labour-intensive), which in turn facilitated a structural adjustment
that led to the weakening of the employment-growth relationship. Findings of
the sectoral division of the employment-output relationship revealed a long-run
relationship between employment and growth in all sectors except the mining,
construction, social and community services and trade sectors. In particular,
this indicates that the observed growth performance in these sectors has been
more labour productivity-driven than labour employment-driven.

This confirms the rising capital intensity that has been experienced in these
sectors. Hence, sectoral growth alone cannot guarantee substantial employment
growth in these sectors, but simultaneous targeted industry labour market ini-
tiatives may be desirable to assist employment growth.

The positive and significant coefficients for employment elasticities in finance
and business services, social and community services, trade and transport in-
dicate that growth experiences in these sectors are more labour employment-
driven. Moreover, the quite elastic employment elasticity values in the finance
and business services sector, construction, social and community services and,
to a lesser extent, in the transport sector are a strong indication of the role of
the tertiary and secondary sectors in employment generation in South Africa. In
particular, sectors within the tertiary sector are the best performing sectors in
terms of employment intensity of output growth, reflecting the changing struc-
ture of the South African economy and the nature of employment shifting away
from primary and more towards the tertiary sector.

Although the results confirm the growing importance of the role of the ter-
tiary sector, this sector relied on the growth of other sectors. Its performance
is interdependent on the growth of other sub-sectors. The significant contri-
bution by the manufacturing sector cannot be ignored in this regard. It has
help support the demand in the services sector. Through the Motor Industry
Development Plan, the manufacturing sector brought about positive spill-over
effects on the transport and the services sector in general. However, due to
growing segmentation and nicheing, the tertiary sector is still regarded as driver
for growth.

A well-functioning tertiary sector can provide important opportunities to
strengthen employment and productivity. Investment in the tertiary sector is
necessary to foster new employment opportunities and can assist in improving
the overall employment intensity in South Africa.
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Table 1: Cointegration test on residuals from sectoral employment and other selected variables 

 

Industry Sector 
t-Statistic (ADF test on 

residuals) Decision 

Aggregate economy -3.02 Not co-integrated 
Construction  -2.66 Not co-integrated 
Finance and business services -5.20*** Co-integrated 
Manufacturing -4.98** Co-integrated 
Mining -3.23 Not co-integrated 
Social and community services -3.83 Not co-integrated 
Trade  -2.89 Not co-integrated 
Transport -5.00*** Co-integrated 
Utilities -5.57*** Co-integrated 

 
Notes: The critical values for the Engle-Granger cointegration test on regression residuals at 1%, 5% and 10% are -5.00173, 
-4.31461 and -3.97286, respectively. (*) indicate parameters are significant at 10% level; (**) significant at 5% level; and (***) 
significant at 1% level.  
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Table 2: OLS estimates of the relationship between employment and other macroeconomic variables 

Dependant variable: Employment (Dlempt) 

Aggregate Construction Finance and Manufacturing Mining 
Social and 
community Trade Transport Utilities 

economy   
business 
services     services       

          Constant 12.47*** -8.55*** 6.29* 10.42 10.20 5.29 12.20 12.07*** 12.35** 

 
(32.85) (-2.90) (1.85) (1.14) (1.05) (1.10) (1.37) (3.79) (2.08) 

Output (proxy by GDP and sectoral GVA) 0.45*** 0.90*** 1.56*** 0.46*** 0.19 0.83*** 0.29* 0.47* 0.27 

 
(4.82) (3.67) (6.24) (2.92) (0.32) (2.39) (1.88) (1.85) (0.71) 

Labour costs (wages) -0.12*** -0.95*** -0.57*** -0.07* 0.09 -0.01 -0.03 -0.28* -0.19 

 
(-2.63) -3.68 (-2.65) (-0.13) (0.20) (-0.08) (-0.05) (-1.63) (-0.63) 

User cost of capital (Interest rates) 0.004 -0.02*** 0.02*** -0.01 -0.03 0.02*** -0.01 0.03*** -0.05*** 

 
(1.32) (-2.51) (2.73) (-1.12) (-1.06) (2.31) (-1.02) (2.78) (-2.79) 

Inflation rate 0.005** -0.03** 0.02*** -0.003 -0.03 0.02*** -0.01 0.03*** -0.06*** 

 
(2.14) (-2.97) (3.51) (-0.60) (-1.30) (2.33) (-0.90) (3.47) (-3.19) 

Time trend 
 

-0.04*** 0.01* 6.02 (-0.02) -0.004 0.002 0.01*** -0.0004 

  
(-5.47) (1.90) (-0.01) (-1.08) (-0.81) (0.17) (3.08) (-0.04) 

Dummy (2008/9 recession) -0.01 0.04 0.07** 0.11*** -0.07 0.08*** 0.04 0.04 -0.04 

 
(-0.54) (0.63) (2.11) (2.60) (-0.64) (2.11) (0.65) (0.90) (-0.43) 

Summary statistics 
         Adjusted R2 0.91 0.92 0.97 0.62 0.73 0.23 0.49 0.88 0.28 

F-statistic 90.33 102.13 295.85 15.15 21.23 3.56 9.06 62.53 4.38 

Prob (F-statistic) 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 

Number of observations 52 52 52 52 52 52 52 52 52 

Estimation method 
Least 

squares Least squares Least squares Least squares Least squares Least squares Least squares Least squares Least squares 

* statistically significant at 10% level. 
        ** statistically significant at 5% level. 

         *** statistically significant at 1% level. 
        t-statistics are shown in brackets 
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Table 3: Results of the error-correction model 

 
  

Dependant variable: Employment (Dlempit) Finance Manufacturing Transport Utilities

EC term t-1 -0.52*** -0.53*** -0.42*** -0.77***

(-4.23) (-4.30) (-3.14) (-5.42)

Dln_wage_fin(-1) -0.47***

(-2.85)

Dln_wage_man(-1) -0.91***

(-2.45)

Dlemp_man(-1) 0.22*

(1.64)

Dlemp_trans(-1) -0.35***

(-2.75)

R_RATE -0.004**

(-2.20)

R_RATE(-2) 0.006*

(1.50)

Diagnostic Tests

Jarque-Bera (p-value) 0.02 0.00 0.05 0.10

Ljung-Box Q (p-value) 0.65 0.11 0.45 0.26

Breusch-Godfrey LM Test (p-value) 0.49 0.43 0.54 0.53

ARCH-LM (p-value) 0.64 0.42 0.35 0.95

White (p-value) 0.96 0.28 0.19 0.85

Ramsey RESET (p-value) 0.61 0.15 0.42 0.70

* statistically significant at 10% level.

** statistically significant at 5% level.

*** statistically significant at 1% level.

t-statistics are in brackets
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Figure 1: Private sector employment, GDP and capital labour ratio 

 

 
 

Source: SARB, 2014; QUANTEC, 2014. 
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