A LABOUR MODEL FOR SOUTH AFRICA

CHARLOTTE DU ToOIT AND RENEE KOEKEMOER

SOUTH AFRICA'S PERFORMANCE has been dismal in dealing with the
rising unemployment that the economy has been faced with since the
1970s. The purpose of this paper is to develop a labour model of the
South African economy, which will be used in follow-up research to
investigate the structural nature of the problem and to consider the
question of whether the phenomenon of jobless growth is true for South
Africa.

In this paper, a neoclassical labour market model of the South
African economy is developed, distinguishing between a skilled and an
unskilled labour market. The modelling of wages and employment is
based on the systems approach followed by Layard and Nickell (1985,
1986) and Nickell (1988). They use a framework of wage bargaining
under imperfect competition and, as a result, include the role of labour
unions and labour taxes on employers.

The estimated labour model will be incorporated into a fully-
fledged neoclassical supply-side model and linked to the macro-
econometric model of the University of Pretoria in order to investigate
empirically whether unemployment is mainly structural in nature. The
analysis, although outside the scope of this paper, will entail both
demand and supply-side policy scenarios in an attempt to evaluate the
relative efficiency of various policy strategies in solving the problem.

1. ALABOUR MODEL OF THE SOUTH AFRICAN

ECONOMY Based on the official definition, the labour force survey

(Stats SA: 2002) reports an unemployment rate in South Africa in the
region of 29 per cent. This figure, according to the expanded definition,
is 40.9 per cent. In order to test the hypothesis of whether this problem
is primarily structural in nature and whether the South African economy
indeed experiences jobless growth, it is necessary to develop a
neoclassical labour model of the South African economy, where the



resultant wage and employment levels influence economic activity
through the supply side of the macro-econometric model.

For empirical purposes, the South African labour market is divided
into two parts: a skilled and an unskilled labour market. The distinction
is based on differences in the wage determination processes and
differences in the demand for skilled and unskilled labour, which result
from different levels of productivity and the role played by labour
unions.

The work of Layard and Nickell (1985, 1986) and Nickell (1988) is
used as reference to model wages and employment. They follow a
systems approach to ensure consistency in a neoclassical framework and
employ the principles of wage bargaining under imperfect competition,
emphasising labour market interactions. Their approach also includes
the role of labour unions and labour taxes on employers.

Fallon (1992) and Fallon and Perreira da Silva (1994) have done
representative work on the South African labour market, analysing
employment and wage behaviour and linking labour market policies to
growth performance. Gibson (2000) investigates whether lower wages
will cause faster growth in South Africa, and whether higher wages for
unskilled workers will improve the distribution of income.

(@) The theoretical framework

The labour market

In modelling the labour market, a labour demand equation, a labour
supply equation and a wage adjustment equation are defined and
estimated. The labour market framework utilised in this study is based
on the Layard-Nickell approach and is adapted from Whitley (1994). A
significant distinction of this labour market framework is the
incorporation of market imperfections, i.e. imperfect competition in
goods markets and the role of unions in wage setting, thereby relaxing
the issue of whether the market clears or not. The framework
acknowledges the existence of an equilibrium rate of unemployment or
the NAIRU, i.e. a non-accelerating inflation rate of unemployment.

Demand for labour is specified as:



N! = f(w],Z]) )
where » is the real wage rate defined in terms of production prices,
and Z’ is a set of exogenous variables affecting the demand for
labour. These might include the real prices of other factors of
production, the capital stock, and output.

Labour supply is defined as:

N, =f(w,Z) )
Where 2/ is the real wage rate defined in terms of consumer prices,
and 7 is a set of exogenous determinants such as the labour force,
unemployment benefits and real interest rates.

Under market-clearing, the real wage rate (" )is obtained by
solving the demand and supply equations, by setting demand equal to
supply:

w = f(T,2.2) 3)
where T is a set of tax variables causing a wedge between the real

product wage and the real consumption wage. Market-clearing
employment ( N ") is given by:

2 See Whitley (1994: 101-102) for an exposition on the NAIRU concept and how it is
related to wage and price setting in an imperfectly competitive environment.



N =/(T,2".2"). “@
In a disequilibrium framework, actual employment is typically
determined as the minimum of the demand and supply

(N, =minf{ N =N?)), and a wage adjustment mechanism is
specified as:
w,—w,_, = _/ ' _( \' - \" 2 Zh J (5)
where Z is a set of factors causing wages to deviate from their
equilibrium values.
A reduced-form equation for the non-market-clearing model is:
w,= f(Z,2.2,T.w,,). ©
This is different from the market-clearing case (equation 3) due to the
inclusion of Z*and 1, ,.
The reduced-form representation of employment in the non-market-
clearing case is:

N,=[f(Z,2.,72"T,w,). (7
The labour force (L) may be treated as exogenous or explained by a
participation equation. Both instances allow changes in employment
to be directly associated with changes in unemployment:

U=1-N,. 8)

In practice, the excess supply of labour is proxied by the level of
unemployment (U), giving:

w—w_ = f(U,Z") 9
which closely resembles the augmented Phillips curve:
w,—w,_ = f(U,P|P.,2Z]) (10)

where I is the expected price level. The Phillips curve, i.e. the



relationship between inflation and unemployment, is therefore
embodied in the dynamic adjustment mechanism to equilibrium.

The demand for labour

For purposes of consistency between factor demands and price setting,
these equations and every decision about the supply of output ought to
be derived jointly. Nickell (1988) argues that if this consistency is not
present, the equilibrium level of employment consistent with the
NAIRU may not correspond with that given by the labour demand
function conditioned on equilibrium real wages. For this reason, Layard
and Nickell {op. at) suggest the cost function approach as opposed to
the production function approach be used to derive factor demands.

For the purpose of generating a measure for capacity utilisation,
the development of the neoclassical supply side prior to this study
followed an approach where the cost function was directly estimated
and then utilised to derive a consistent production function based on the
principles of Shephard's duality. This approach ensures consistency
between factor demands and the price setting mechanisms. The factor
demands are now derived from a production function that is consistent
with the underlying cost structures of the economy.

The approach can be summarised as follows: Assume a production
function of the general form:

‘}.- = }"(Hakﬁ: f) (1 1)

where y is output, »is employment, £ capital stock and ¢
technology. The labour demand function can be derived by rearranging
the marginal productivity condition for labour under profit
maximisation. A firm ensures profit maximisation by employing
workers up to the point where the real wage equals the marginal
product of labour:

w/p=y(nki). (12)

®  See Du Toit (1999).



Rearranging and substituting capital with the production function
yields:

nw=at(w/ p, i), (13)
Assuming a Cobb-Douglas technology then gives:
n=ay(w/p)’ (14)

with « the labour elasticity of production.

labour supply
In order to derive a consistent model for unemployment, the
supply of labour is specified as:

N f = EAP, x LFP, (15)
where EAPis the economically active population, defined as that

part of the population between the age of 15 and 65 that is eligible to
work, and L.I"P represents the labour force participation rate.

The rate of labour force participation is defined as:
LEP = f(w,,Z2]) (16)

where 2/ is the real wage rate defined in terms of consumer prices,
and £’ is a set of exogenous determinants of labour supply, including
unemployment benefits, the role of labour unions; and real interest
rates.

Wage determination

For purposes of closing the labour model, it is necessary to specify a
model for wage determination, consistent with the rest of the supply
side.

As Nickell (pp. at.) pointed out, a wage function has to be
sufficiently general to encompass every possible mechanism of wage
determination, i.e.: (1) supply and demand factors; (2) firms' profit-
maximising and cost-minimising behaviour; (3) the role of unions and
(4) processes of collective bargaining.

The wage determination model that is proposed and utilised



here, is based on a union bargaining framework and assumes
imperfect competition in goods markets. The framework is extended
to incorporate the role of taxes that create a wedge between the real
product and the real consumption wage.

Firms are assumed to bargain over wages in order to
maximise their expected real profits,

P W
T, ==Y ——
T T
where P, is the mark-up price the firm sets, P is the expected
aggregate production price level, Y, is the firm's output, W the
nominal wage and N, the labour demanded by the firm.
Expected real profits can be written as a function with the form:

. =x(W/P.,Y Jal.)K

N, amn

(18)

whereY " denotes expected demand and K capital stock.

A union, representing the labour force associated with a certain firm
(L., ).is assumed to bargain over wages in order to maximise

it’s utility (U, ):

U =Np+(L,-N )y (19)
where » is a union member's utility if he is employed within the firm,
and v is his utility if not.

The union member's utility functions may be written as:

v=0(W./P) 20)
and
P=i(W./P,N/Lyz,) o

where I, is the consumption after-tax wage and P° is expected

4 See Nickell (1985) for an exposition and derivation of the equation.



consumer prices, denoting ./ P as the real consumption after-tax

wage; 2. denotes those variables that improve the worker's welfare
while unemployed, e.g. the replacement ratio (or unemployment
benefit relative to income).
The real consumption wage (7. / P")is dependent on the real
product wage (1¥”/ ) and the wedge between the two. These
wedge elements consist of (1) taxes that change product relative to
consumption wages, e.g. employers' labour taxes, employees' income
taxes and taxes on consumption goods; and (2) the real price of
imports (P. /P ).> Equations (20) and (21) can therefore be written
as:

V= f"(””{/ f ;)!If { ? ‘l')’r /!_)) (22)
and _
F:F(IB’;/P"Tspr/P"Tf’i\‘r/L) (23)

where z, is the taxation element of the wedge.
Since employment ([N, )can be written as a function of the form:

N =N/(W/P.Y /al.)K ()
the union’s utility function can be written as:

U =(v=0)N(W/P.,Y [Jal.)K +7L. . (25)

The wage function, resulting from a union-firm wage bargaining
model such as that proposed by Nash (1950), is of the form:

W /P =w(Y [al,N/Lz.z..P,/P)
R (26)

Nickell (1985) proposes a separation between exogenous and

5
6

P denotes the price of domestic output (not value added).
See Nickell (1985) for an exposition and derivation of the equation.



endogenous elements. It is therefore useful to rewrite P /P as
(P./P )(P"/P),where P_/P can be said to be the exogenous
international terms of trade and P~/ P the endogenous level of

competitiveness.
Including a measure for union power (U,)), which is positively
related to real wages, the wage equation can finally be written as:

W /P=w(Y [ad,N/IL,P"/P,z)P /P @27
with z the complete set of exogenous wage pressure variables:
2=(232,P,/P U, ). (28)

(b) The empirical model

For purposes of consistency between the factor demands and price
setting mechanisms within a neoclassical framework where firms'
decision-making processes are aimed at profit making, these
equations are jointly determined. Imperfect competition in the goods
markets and the role of labour unions in the price setting process are
modelled.

A Cobb-Douglas cost function was estimated and validated as
representative of the South African production structure and utilised
to derive a consistent production function based on Shephard's duality
principles. A production function is therefore used to derive the
demand for labour within a framework of profit maximisation. A
distinction is made between the demand for skilled and unskilled
labour. Based on the theoretical exposition in the previous section, the
demand for skilled labour ( N*) is specified and estimated as:

N =f(y(w [w)

CES(s(ww,)) 29
+ where yis real output and (. /, )denotes the skilled relative to
unskilled wage rate.

" See Du Toit (1999).



The demand for unskilled labour (N ) is specified and estimated
as:

N! = f(yn)

(30)
where s, is the nominal unskilled wage rate.

Labour supply is also divided into skilled and unskilled workers.
Based on the availability of reliable data, total and skilled labour
supply are estimated and used to derive the supply of unskilled labour.

Although total labour supply (IN) is specified as:
N'=EAP*I.FP with [.LFP = f(»',7Z" ), itis estimated in the
form:

N = f(w,EAP,Z")

(31)

where EAP is the economically active population. The set of
exogenous determinants of labour supply (Z) such as
unemployment benefits, the role of labour unions and international
competitiveness, are mainly included in the short-run estimation of the
model.

The supply of skilled labour (N') may be defined as
N = N"*share , With share. = f(n",educ ) where share. denotes

the share of skilled labour in the total labour supply and educ refers to
the level of education.

Skilled labour supply (N ) is estimated by:

N, = f(w,edne,N") G2

with N* only included in the short-run dynamics of the model.



Wage functions, consistent with the neoclassical cost-minimising
approach and based on the Layard-Nickell framework, were specified
for both the skilled and unskilled labour markets.

The skilled wage rate () is specified and estimated as:

w' = f(Urate, product, ) )
ok

where 1 denotes the real consumer skilled wage rate, Urate is the

unemployment rate and product, signifies labour productivity. The
other explanatory variables specified in the Layard-Nickell framework
are included in the short-run dynamics of the wage model.

The unskilled wage rate () is specified and estimated as:

w. = [(Urate, product ) 60

where 2/, is the real consumption unskilled wage rate and, as

before, Urate is the unemployment rate and product, signifies
labour productivity. Similar to the model of skilled wages, the other
explanatory variables included in the short-run dynamics of the wage
function are those specified in the Layard-Nickell framework.

2. EMPIRICAL ESTIMATION RESULTS (a)
The data

The sources and construction of the data series used to estimate the
theoretical model above empirically, as well as the univariate
characteristics of the data, are discussed in Appendix 1. All data series
were employed in first differenced form in error correction models,
thus being considered to be integrated of order 1. The sample period is
1970 to 2000.



(b) Estimation technique

A single equation residual based estimation procedure was chosen |,
despite well-known potential defects. This methodology entails the
determination of the long-run relationship through testing for
stationarity of the residuals, employing an Augmented Dickey-Fuller
test. If the null hypothesis of no cointegration can be rejected,
calculating the p percent critical values using response surface analysis
(MacKinnon 1991:273-75),° an error correction model can be
estimated, containing both the long-run cointegration equation lagged
by one period (called the error correction mechanism) as well as the
short-run dynamic structure allowing for adjustment towards
equilibrium.

(c) Estimation results

In this section the empirical estimation of the theoretical labour
market model set out in the previous section is discussed. Six
behavioural equations are reported, namely demand for skilled labour
(ns), demand for unskilled labour (nu), total labour supply (j), skilled
labour supply (ss), the real skilled wage rate, cpi deflated (wsratecpi),
and the real unskilled wage rate, cpi deflated (wuratecpi). Total labour
demand is determined as the total of the skilled and unskilled labour
demand. Unskilled labour supply can be derived from total labour
supply and skilled labour supply.

A number of conventions apply with regard to reporting of
results. Lower-case letters indicate natural logs, and A indicates a first
difference. Each relationship is written to distinguish the long-run
solution of the equation from the short-run dynamics.

8 In a macro-modelling context, single equation estimation is still widely used by

practitioners; see Bank of England (2000) for a description of modelling tools used
to assist the Monetary Policy Committee in their modelling activities. More
specifically, see labour market estimation (op .at.: 36-54).

° The response surface for any number of rearessors, excluding; any constant
and trend components, 1 <n<06, can be calculated as C(p)=d..+@; T +¢,T-, where

Cfp)1s the p percent critical value.



Long-run solutions appear in square brackets, and follow from the
usual practice of estimating error correction models. T-statistics are
included in parentheses below coefficients. A standard set of
diagnostic tests is shown. Probability values for the diagnostic tests
(the probability of falsely rejecting the null hypothesis of a zero
restriction on the coefficient or diagnostic) are given in square
brackets.

Diagnostic statistics throughout suggest that equations are
statistically well-specified, with no violations of the classical
assumptions. BJ denotes the Bera-Jarque test for the normality
assumption; LB and LM denote tests for serial correlation; Ramsey's
RESET is a test for misspecification and ARCH and White denote
tests for the homoscedasticity assumption. All tests are
distributed ¢ *,with figures in parentheses denoting degrees of
freedom. Recursive estimates also confirmed stability in the
parameters throughout.

Demand for skilled labour

Skilled labour demand in the long run is specified and estimated in
terms of real output and the skilled relative to unskilled wage rate. A
dummy variable accounting for affirmative action legislation, being
equal to 1 from 1995 onwards, as well as a dummy variable capturing
the more extensive labour legislation (Employment Equity Act, etc)
from 1999 onwards, were also included in the long-run cointegration
equation.

Given the large degree of openness of the South African
economy, international factors (denoted by an index intpos) such as
the exchange rate, foreign investment, level of domestic and
international competitiveness, share in world trade and the gold price,
also influence the short-run dynamics of the system.



Ans, = 0.0053 + 0.48 Agdp, — 0.39 Awsrate, + 0.38 Awnrate,

(046) (433) (=593) (5.30)
— 0.04 Aintpos,

(=2.96 ) (35)
—043 [ns,, =917 =0.52 gdp, . + 0.4C wsrate,

(—2.24)

—O.5Twnrate, , + 0.04dum1,_, — 0.05dum2, | |

Adjusted R2:0.78

Equation standard error: 0.0127

Normality test: BJ(2)=0.949 [0.662]

Serial correlation: LB(8)=4.923 [0.776]; LM(2)=0.749 [0.688]
Heteroscedasticity: ARCH(1) = 1.441 [0.229]; White(l) = 11.929 [0.289]
Stability: RESET(2) = 1.215 [0.545]

ADF10:; -3.44

where

ns = demand for skilled labour (skilled employment)

gdp = gross domestic product at constant 1995 prices

wsrate — nominal skilled wage rate (ivs/ns)

wurate — nominal unskilled wage rate (im/nu)

intpos = international position index

duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)
dum2 — dummy reflecting more extensive labour legislation

(1999, 2000 =1,0 otherwise)

Demand for unskilled labour

The demand for unskilled labour in the long run is specified and
estimated in terms of real output and the nominal rather than the real
product unskilled wage rate — on the plausible assumption that
employers are foremost concerned about the impact of the wage bill
of unskilled employees on the company's cash flow situation,
especially against the background of increased and costly

10 Unit root test on the residual of long-run equilibrium equation.



labour legislation.

In addition, short-run dynamics are explained by socio-economic
factors (denoted by an index socind) such as the level of education,
and the provision of housing and basic services such as electricity, the
crime rate, levels of disposable income, unemployment benefits and
other government transfers. All these have a significant effect on the
efficiency of labour in South Africa.

Ann, = =0.0214 4+ 0.38 Agdp, + 0.11 Awun, — 0.27 Asocind,
(=244) (3.30) (1.77 ) (—3.42)
—0.40 [nn, , —3.35=0.86gdp, , +O0.14wnrate, (36)
(—3.09)
+ 0.06dumt, , + 0.07 dum?2, | |

Adjusted R%:0.58
Equation standard error: 0.0135
Normality test: BJ(2)=0.001 [0.999]
Serial correlation: LB(8)=2.585 [0.958]; LM(2)=0.827 [0.661]
Heteroscedasticity: ARCH(I) =2.035 [0.154]; White(l) = 15.959 [0.043]

Stability: RESET(2) =3.988 [0.136]
ADF: -6.13

where

nu — demand for unskilled labour (unskilled employment)

gdp = gross domestic product at constant 1995 prices

wurate — nominal unskilled wage rate (im/nu)

socind — socio-economic index

wun — nominal unskilled wage bill

duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)
dum2 — dummy reflecting more extensive labour legislation

(1999, 2000 =1,0 otherwise)

Total labour supply

Labour supply is also divided into skilled and unskilled workers.
Based on availability of reliable data, total and skilled labour supply
are estimated and used to derive the supply of unskilled



labour.

Although total labour supply theoretically is specified in terms of
the economically active population and labour force participation
(with labour force participation defined in terms of the real
consumption wage rate and a set of exogenous determinants), it is
estimated in one equation. Total population is used to proxy the
economically active population.

As a result, the structural equation for total labour supply is
estimated in terms of the total population, the total real consumption
wage rate and dummy variables capturing affirmative action
legislation since 1995 and the period of economic sanctions against
South Africa between 1985 and 1994. Affirmative action legislation
presumably improved the accessibility of the South African labour
market for unskilled workers, which is by far the larger component of
the total labour force, while the period of economic sanctions
diminished the access of especially skilled workers to the
international labour market and who had to seek jobs nationally.

The supply of labour in the short run is influenced by those
variables determining the potential of the economy to increase the
labour absorption capacity, i.e. the availability of job opportunities. In
this respect it is plausible to assume that total labour supply in the
short run is dependent on a set of international factors (denoted by an
index intpos) such as the exchange rate, foreign investment, level of
domestic and international competitiveness, share in world trade and
the gold price.

As, =0.70Apap, + 0.003 Aintpos, + 0.36 As .

(4.63) (2.19) (2.64)
—0.07 [s,,—0.97 pop, , — 0.1 Twrateqpi, (37
(—1.80)

= 0.02dum1,_, —0.01sancdum, | |
Adjusted R*:0.83



Equation standard error: 0.0011

Normality test: BJ(2)=2.55 [0.879]

Serial correlation: LB(8) = 10.086 [0.259]; LM(2)=4.160 [0.125]
Heteroscedasticity: ARCH(I) =0.009 [0.921]; White(1)=4.543 [0.805]
Stability: RESET(2) =0.028 [0.986]

ADF: -3.02

where

s = total labour supply

pop = total population

intpos — international position index

wratepi — total wage rate at constant 1995 prices, CPI deflated

duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)
sancdum = dummy denoting the period of economic sanctions against
South Africa (1985-1994=1, 0 otherwise)

Skilled labour supply

The supply of skilled labour is defined as the share of skilled labour
in the total labour supply, where the share of skilled labour is
dependent on the real consumption wage rate and the level of
education. The supply of skilled labour was estimated in a single
equation with skilled labour supply a function of the real consumption
wage rate, the level of education and a dummy variable presenting the
period of economic sanctions against South Africa — as described
above.

The significance of the level of education as an explanatory
variable emphasises the importance of government policies directed
towards skills development and education as a solution to the severe
unemployment and poverty problems of the South African economy.

The dummy variable for affirmative action legislation since 1995
also proved to be a significant explanatory variable for the short-run
dynamics of the supply of skilled labour.



Ass, = 2.104pgp, —1.94 Apap, , + 0.88 Ass,  + 0.03 duml,
(2.16) (-2.14) (8.75)  (3.87)
—0.04 [5s,  —18.16 — 05T educ95 (38)
(~1.95)
—0.83wsratecpi, , — 0.10sancdum_, |

Adjusted R%:0.81

Equation standard error: 0.0069

Normality test: BJ(2)=39.169 [0.000]

Serial correlation: LB(8)=2.140 [0.976]; LM(2) = 1.437 [0.487]
Heteroscedasticity: ARCH(I) =0.0003 [0.986]; White(l) = 10.504 [0.311]
Stability: RESET(2) =0.514 [0.773]

ADF: -3.02

where

ss = skilled labour supply

educ95 — education index

pop — total population

wsratepi — skilled wage rate at constant 1995 prices, CPI deflated
duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)
sancdum = dummy denoting the period of economic sanctions against
South Africa (1985-1994=1, 0 otherwise)

Skilled wage rate

According to Layard and NickelPs non-market clearing model,
wages should, in general, include variables such as labour
productivity, the unemployment rate, levels of domestic and
international competitiveness and a set of exogenous variables
explaining (1) the taxation element of the wedge between
consumption and product wages, and (2) variables that improve
workers' welfare while unemployed.

In line with this, the skilled wage rate in the long run is
specified and estimated in terms of the unemployment rate, labour
productivity and, once again, the dummy variable depicting
affirmative action legislation. In addition, the short-run dynamics



of the system are explained in terms of a set of socio-economic
factors (denoted by an index socind) like the level of education,
provision of housing and basic services (such as electricity), the crime
rate, levels of disposable income, unemployment benefits and other
government transfers, all of which have a significant affect on the
efficiency of labour in South Africa.

Another short-run explanatory variable is the role of labour
unions in South Africa (denoted by an index unionind). By lobbying
for affirmative action legislation and other related labour legislation,
that would narrow the wage gaps created by the Apartheid regime,
they are successful in impacting negatively on skilled wages.

And finally, the level of economic activity, represented by real
output (gdp), also significantly impacts on the short-run dynamics of

the skilled wage rate.
Awsratecpi, = 0.45 Awsrategpi, , — 0.19 Aurate, + 0.46 Aurate,_,

(3.27) (—=2.08) (4.39)
—0.18 Aurate, , +1.07 Aprod 95, — 0.35 Asocind
(—1.58) (3.68) (—2.09)
—0.05 Aunionind, — 0.08 Aunionind,_, + 0.90 Avdp, (39)
(—2.46) (—4.77 ) (5.28)
—1.19 Agdp, .,
(—3.76 )
—0.18 [wsratecpi, , +0.87 urate, , — 5.88 prod 95, ,
(=3.74)

+ 0.4 duml _, |

Adjusted R%:0.72

Equation standard error; 0.0158

Normality test: BJ(2) = 10.433 [0.005]

Serial correlation: LB(8)=6.146 [0.613]; LM(2)=2.428 [0.297]
Heteroscedasticity: ARCH(1)=0.588 [0.443]; White(I)=23.776 [0.359]
Stability: RESET(2) =3.058 [0.217]

ADF: -3.34



where

wsratepi — skilled wage rate at constant 1995 prices, CPI deflated
urate — unemployment rate

prod95 = labour productivity igdp/ti)

unionind — union pressure index

gdp = gross domestic product at 1995 prices

socind — socio-economic index

duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)

Unskilled wage rate

Similar to skilled wages, the unskilled wage rate in the long run is
specified and estimated in terms of the unemployment rate, labour
productivity and a dummy variable capturing the effects of
affirmative action legislation. The sign of the affirmative dummy in
the case of the unskilled wage rate suggests that labour unions were
unsuccessful in their attempts to inflate unskilled wages through
affirmative policies. This notion can be supported by the unstable and
unprofitable environment, particularly for skilled labour in South
Africa, that resulted from these policies. It presumably contributed to
the outflow of highly qualified and professional labour, negatively
impacting on entrepreneurial skills and subsequently diminishing job
opportunities for unskilled labour.

Short-run dynamics are explained by a set of socio-economic
factors (denoted by an index socind), which influences the efficiency
of, particularly, unskilled labour. The unskilled wage rate in the short
run is also dependent on a set of international factors (denoted by an
index intpos) such as the exchange rate, foreign investment, level of
domestic and international competitiveness, share in world trade and
the gold price. Apart from the fact that these international factors
contribute to production activities and therefore employment
opportunities in the economy, it is of interest to note that the mining
industry in particular, presumably had a severe impact on unskilled
wages since the early 1980s. The real value of South African gold
exports



slumped dramatically due to a declining international interest in
gold and a sharp decrease in the gold price. It resulted in a
slowdown in the demand for, particularly, unskilled labour,
resulting in a slowdown in unskilled wages.

Awnratecpi, = —0.49 Aprod 95, +0.76 Asocind, —0.07 Aintpos, ,

(~1.77) (5.64) (-2.59)
—0.30[ wuratecpi, |, + 4.04 + 0.05 urate, (40)
(~3.29)

—2.18 prod 95, +0.16duml,_, |
Adjusted R*: 0.51
Equation standard error: 0.0276
Normality test: BJ(2)=0.803 [0.669]
Serial correlation: LB(8)=4.465 [0.813]; LM(2) = 1.011 [0.604]
Heteroscedasticity: ARCH(1)=0.083 [0.773]; White(l) = 12.607 [0.126]
Stability: RESET(2) =5.686 [0.058]
ADF: -3.96

where

wuratecpi — skilled wage rate at constant 1995 prices, CPI deflated
urate — unemployment rate

intpos— international position index

prod95 = labour productivity igdp/ti)

sorind = social-economic index

duml — dummy denoting affirmative action (0 up to 1994, 1 thereafter)

3. CONCLUSIONS

From analysing the labour market in South Africa, it is clear that it
has not performed its allocative, distributional and information
functions efficiently, as may be seen against the backdrop of the
alarming levels of unemployment in the economy and the virtual
disappearance of the economy's capacity to create jobs for a
growing labour force.
The main factors that seriously influence the labour market are

government interventionist actions, aggressive trade union



activities, minimum wage arrangements, exorbitant social benefit
packages of workers, inadequate skills and training of workers,
inappropriate production technologies and low productivity. These
shortcomings are arguably structural in nature and have a direct
bearing on severe poverty and the very skewed distribution of
income. These factors have to be taken into account in any package of
policy proposals.

The purpose of this paper was to develop a labour market model
of the South African economy. The model comprises six behavioural
equations, namely the demand for skilled labour, the demand for
unskilled labour, total labour supply, the skilled labour supply, the
real skilled wage rate and the real unskilled wage rate, both CPI
deflated. Total labour demand is determined as the total of the skilled
and unskilled labour demand. Unskilled labour supply can be derived
from total labour supply and the skilled labour supply. All estimated
equations were subjected to rigorous diagnostic testing.

The estimated model will be used in follow-up research to test
the hypothesis of structural unemployment empirically and will also
make it possible to derive a measure of the NAIRU (non-accelerating
inflation rate of unemployment) or NAWRU (non-accelerating wage
rate of unemployment), which in a full-sector macro model will feed
through potential output, capacity utilisation and prices. Although
outside the scope of this paper, such a measure will therefore also
contribute towards the analysis of the structural nature of
unemployment in South Africa.

APPENDIX 1:

Sources of Data and Calculations

The sources and construction of the data series used to empirically estimate the
theoretical model above are discussed in this section, as well as the univariate
characteristics of the data.

Data series employed in empirical estimation are listed in Table Al. Sources of
data include the South African Reserve Bank, Stats SA, the Development Bank of
Southern Africa, and Trade and Industrial Policy Strategies (TIPS) from whom
labour market data were obtained.



Table AT, 1 st of variables

Variable  Description

izl dummy denoting affirmative action (0 up to 1994, 1 thereafter)

dlum? dummy reflecting more extenswve labour legislation (1999,2000 =1, 0 otherwise)

edued5 education index

mip gross domestic product at constant 1995 prices

intpos international position index

ns demand for skilled labour (skilled employment)

i demand for unskilled labour {unskilled employment)

Jpop total popu|ﬁ1i(m

prod9s labour productivity (gdp/n)

§ total labour supply

santedinm dummy denoting the period of economic sanctions against South Africa (1985
1994=1, 0 otherwise)

socind socio-economic index

£ skilled labour supply

sinionivd union pressure index

arate unemployment rate

winleght total wage rate at constant 1995 prices, CPI deflated

wirate nominal skilled wage rate (ws/ns)

nisiategpi skilled wage rate at constant 1995 prices, CPI deflated

e nominal unskilled wage bill

nuwrate nominal unskilled wage rate (uwu/ ns)

nuralechi skilled wage rate at constant 1995 prices, CP1 deflated

Order of integration

In analysing the univariate characteristics of the data, the Dickey-Fuller (DF) and Augmented
Dickey-Fuller tests were employed to establish the order of integration of data series, all
variables in natural logarithmic form. The testing strategy is as suggested by Dolado et al.
(1990). (Also see Enders (1995:257)).

The number of lags used in the estimated equations was determined in a similar way as
suggested by Perron (1989:1384), namely starting with eight lags and testing downwards, until
the last lag is significant or there are no lags left.

Tables A2 and A3 report the outcomes of the ADF-tests for all relevant data series
employed in the estimations. The series tested are listed in the first column. The second column
reports whether a trend and a constant (Trend), only a constant (Constant), or neither one (None)
is reported. The next column shows the ADF t-statistic, called Ty when a trend and a constant are
included, 7,, when only a constant is included, and T when neither is included. The last column
reports the F-statistic, @ (1), testing
whether the trend (constant) is significant under the null hypothesis of no unit root.

According to Table A2, ADF-tests render some of the wage variables stationary in levels,
e.g. the skilled and unskilled wage rates as well as skilled labour demand. However, upon visual
inspection of graphical representations of the series and inspection of the relevant correlograms,
it is clear that these variables cannot be stationary in levels. All variables are therefore
considered to be integrated of order 1 (see Table A3).



Table A2, Angmented Dickey-Fuller Tests for Non-Stationarity, Ievels, 1970-1999
(Al data series in natural logarithwmic form)

Series Model Lags To Tt s,y

edic?S Trend 1] 325 5.65
Constant 4 0.24 1.89
None 5 -1.65

Bap Trend 1] 2.33 4.55
Constant ] 2.36 517
None 1 251

intpas Trend ] 158 372
Constant ] 1.79 323
None ) -1.72

nr Trend 3 -0.78 13.89
Constant k] 3.07¢ 12.26%*
None 5 127

nn Trend 1 -3.07 .08
Constant 1 -2.29 10014*
None 2 0.84

pap Trend 4 193 27.66
Constant 4 -1.73 29.71
None 3 268

prod?s Trend 1 2.36 233
Constant ] 0.28 0.08
None 1 1.78

I Trend 1 222 2353+
Constant 1 -89 28.69
None 1 0.90

socing Trend ] 0.67 2.02
Constant o] 1.75 3.08
None 2 -0.63

Fis Trend 1 -1.99 24,62
Constant 1 -1.76 3371
None 1 073

sioning Trend 0 385 7.45%
Constant 1 057 315
None o] -1.55

sratecpl Trend 1 316 451
Constant ] 0.71 051
None o] 435

werate Trend 1 -1.94 318
Constant 1 -0.54 265
None 1 2. 79+

wsratecpl Trend ] 125 128
Constant ) 013 Q.02
None ) -1.88

i Trend 4 2.00 5.65
Constant 1 272 1067+
None 1 152

wrarate Trend 1 -0.78 252
Constant 1 1.78 359
None 1 R A

wsratespi Trend 1 -313 4.41
Constant ] 122 1.47
None 1 -227*

) Significant at a 5(1)% level.
a Ata 5(1)% significance level the MackKinnon critical values are -3.56(-4.29) when a trend and

a constant are included (tg), and -2.96(-3.66) when only a constant 1s included (t,) and -1.95(-
2.64) when neither is included (t). The standard normal critical value 15 -2.042 (-2.704).
b At a 5(1)% significance level the Dickey-Fuller critical values are 7.24(10.61) when a trend

and a constant are included (D) and 5.18(7.88) when only a constant is included (D).



Table A3. Augmented Dickey-Fuller tests for non-stationarity, first differenced,

1970-1999. (All data series in natural logarithmic forns)

Series
Aecducs

Ami

e

Aprodds

As

Asocing

Ass

Asmionind

Anratecpi

Awsrare

Awsratepi

Anserr

Anserate

Anseratecpi

Model
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None
Trend
Constant
None

Lags

COoO0C0C0OOOO=RoOOO0OOoOoOOOOoOOoOOOOoOoOOoOoOoOoOCoORNRROOoOOoOOOWNEKEED=NOO 0000 WW

To Tt
4.60%+
4.76%*
0.62
4.09%
3880
268
204
1.63
1.78
453+
036
122
247
254
251%
324
316
1.93
X
4.04%%
3.20%%
1.65

D3, By
Q.00
11764

3410
15,044+

322
2.66

15364+
1002

2.75
351

.05
765

8060
16.32**

161
1.45

10.40%*
16.16%*

218
2.70

28540
59,307

649
13,33

5.86
11,85+

10.62%*
19.52%

556
676"

7 OG**
11.94%*

T29*
14,87+

() Significant at a 5(1)% level.
a Ata 5(1)% significance level the MacKinnon critical values are -3.56(-4.29} when a trend and
a constant are mcluded (t;), and -2.96(-3.66) when only a constant 1s included (t,) and -1.95(-2.64)

when neither 1s included (t). The standard normal critical value 1s -2.042 (-2.704).

b At a 5(1)% significance level the Dickey-Fuller enitical values are 7.24(10.61) when a trend

and a constant are included (D) and 5.18(7.88) when only a constant is included (D).
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