
























































Technology also has an important impact on human capital development of the labour force

as it equips them with the necessary skills to operate modern technology (Franse, 2006).

2.2.2 Limitations of the Neo-Classical Growth Model

The neo-classical growth model assumes economies reach long run steady state equilibrium
and the only way for the economy to grow is through technological progress. It however
leaves the determinants or sources of this exogenous variable unexplained. This has led to
dissatisfaction among scholars with the traditional growth theory. The model assumes that in

the absence of shocks or technological change all economies will converge to zero growth.

Rising per capita incomes are only a * ! 1enon resulting from a change in
technology. Any increase in per capita t be attributed labour or capital is
ascribed to what is known as the Soloy cal studies by Solow showed that
roughly 50 percent of historical growth ations is attributed to the residual

(Fidderke & Simkins, 2006). However, 'ole to analyse the determinants of
technological advances becausU'.t is com[pletf:l in?eﬁendc%ltlifxolgenous) of the decisions of
economic agents. Another weaknesT 5)5 J‘Pﬁ ollﬂ%%\l@rwdel is that it fails to explain
large differentials in residuals across different countries. The notion that poor countries will
eventually catch with developed countries if technological progress is the same is flawed if
there is no explanation on the determinants of this technological advances (Fidderke &
Simkins, 2006). In view of the of the weaknesses of the Solow growth model, the New
growth theory (endogenous) emerged. The endogenous growth theory is discussed in the next

sub section.

2.2.3 New Growth Theory (Endogenous)

The endogenous growth theory was developed by Romer (1986) and Lucas (1988). The
endogenous growth model outlines how human capital development and research &
development (R&D) contribute to long run economic growth. The endogenous growth model
is based on two approaches namely, the Romer (1986, 1990) and Lucas (1988) models. The
theory assumes that there are positive externalities associated with human capital formation
(for example education and training) and research and development that prevent marginal
product from declin_ing (Thirwall, 2002). The theory begins with the assumption that there is

constant returns in production.
















































but had however reduced the internal demand for cars. Trade liberalization had improved
productivity and exports and policy makers should encourage export-promotion programmes

to ensure the survival of the PMV industry.

Decena (1999) studied the impact of trade liberalization on the Philippines automotive
industry. The study examined the automotive industry's behavior towards transition a
regulated to a liberalized system with the elimination of two main policies, local content
requirements and foreign exchange requirements. Data from the passenger car sector for the
period 1986 to 2004 was used, this period is important as it signaled a shift to trade
liberalization. The Dynamo Systems (DS) approach was used to capture how changes in

1°1

policies will affect the industry varii'’ tion, imports, exports, costs of

production and employment and thus the litated the simulation process. The
simulation results suggested that the pas: rould exhibit growth if no changes
were made to the present policies but €] content programs would increase

average car prices, decrease employmcmvoauction rate. The DS results also
suggested that elimination of ftjelfn exchm@g; reci_\liFeme%ts[_\I/ould increase investment and

thus lowering of local content requiiedj&eélttﬁ &5 ﬂ?ﬁ?}%ﬁ% R ﬁgglplete elimination would be a

better alternative.

Wang (2004) analyzed the impact of policy reforms and foreign direct investment (FDI) in
the Chinese automotive industry. Since 1978 the country had moved to a more liberalized
market economy but still had restrictive policies such tariffs, screening of foreign firms and
foreign equity limits. The results of the study suggested that the open market policies the
country has pursued over the years had increased FDI into the Chinese automotive sector and
contribution to economic growth. There were three main patterns for foreign investment in
China: equity joint ventures (EJV), co-operative joint ventures (CJV) and wholly foreign-
owned ventures (WFO). The EJV is the main pattern of foreign investment with Europe
accounting for the biggest share of geographical origin of investment. Between 1981 and
1998 the net foreign capital injected to the Chinese automotive industry was only about $4.54
billion, equivalent to 22 per cent of the total investment in the FDI projects. The study
concluded that in order to attract more FDI, the Chinese government had to reduce trade and
non-trade barriers. Liberalization of trade and investment, and deregulation of industrial
policy however were necessary but not sufficient conditions for the sustainable development,

growth and progress of the automotive industry. The success of the automobile industry
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Table 3.2: Technical parameters of the MIDP (1995-2012)

Value of Export Performance
CBU |CKD Qualifying
Duty DUTY DFA CBU PGM Value PAA
Year | % % % % Components % | % %
1995 65 49 27 100 100 100
1996 61 46 27 100 100 100
1997 58 43 27 100 100 100
1998 54 40 27 100 100 100
1999 51 37.5 27 100 100 90
2000 47 35 27 100 100 80 20
2001 44 32.5 27 - 100 60 20
2002 40 30 27 100 50 20
2003 38 29 27 94 40 20
2004 36 28 27 90 40 20
2005 34 27 27 ' 86 40 20
2006 32 26| 27 2] 8 40| 20
2007| 30 5|V Fg| 1TOT c 40| 20
2008| 29 24| o] TR, 40
2009 28 23 27 70 70 40
2010 27 22 27 70 70 40
2011 26 21 27 70 70 40
2012 25 20 27 70 70 40

Source: Department of Trade and Industry Motor Industry Development Report (2004:
16)

As part of the previous local content programmes the domestic vehicle manufacturer gave
rise to an excise duty. This excise duty liability would then be reduced by increasing local
content and exportihg. Under the MIDP, which is a customs duty driven system, a duty
liability arises on the importation of Completely Built-Units (CBU) and automotive
components. The OEM's have a duty liability on the components it imports and the imported
content of components sourced domestically. The duty liability (tariffs) on CBU decreased
from 65 percent in 1995 to 32 percent in 2006 and tariffs on Completely Knocked- Down
(CKD) components decreased from 49 percent to 26 percent over the same period (See
column 2 & 3 in Table 3.2 above). The duty liability would be reduced to 25 percent on
CBU and 20 percent on CKD by 2012 . This was in line with the General Agreements on
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objectives of the MIDP was to reduce tariffs and duties on certain automotive products over a
prescribed period. As more and more tariffs and duties were reduced it allowed an inflow in
imports/components into the automotive industry. The result is that imports have continued to
increase at a much faster rate than exports since 2004, with imports increasing from 127389
in 2004 to 265095 in 2007 whilst exports increased from 110507 to 171238 over the same
period. The volume of motor industry exports and imports between 1995-2008 is shown

below.

Figure 3.5: Vehicle Exports and Imports 1995-2008 (units)

Exports & Imports in the motor industry
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Source: National Association of Automobile Manufacturers Annual Report (2006),
National Association of Automobile Manufacturers Quarterly Review of Business

Conditions (2009)

3.3.6.1 Breakdown of all vehicle exports

Exports from the South African automotive industry comprise of completely build-up units
(CBU), light commercial vehicles (LCV) and heavy commercial vehicles (HCV). Light
commercials contributed the most to total exports by South African vehicle manufacturers,
contributing over 60 % (see figure 3.6 below). Since then there has been a gradual decline in
light commercials and especially heavy commercials. The majority of motor exports have
been CBU with an average increase of 92 percent between 1996 and 1999, from 3 743 units
to 52 347 units over the period. In 2003 CBU exports from SA comprised 90, 7% passenger

cars, 8, 9% light commercial vehicles and 0,4% medium and heavy commercial vehicles. The
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3.3.6.2 Destination of all vehicle exports

South Africa as part of South Africa Customs Union (SACU) has developed important ties
with countries of the North American Free Trade Agreement (NAFTA) through the Africa
Growth Opportunity Act (AGOA), established in January 2001 and also has significant trade
links with the South African Development Community (SADC) and countries of the
European Union (EU) (Damoense and Jordaan, 2007). South Africa exports a substantial
amount of automotive products(both CBUs and CKDs) to member countries of the EU and
NAFTA trade blocs. Between 1995 and 1997 the SADC region was the biggest recipient of

South African exports, constituting an average of 55 percent of all vehicle exports.

Destination of all vehicle exports from1905 ?NNK i« iMhnatnted in Table 3.5 below.

Table 3.5: Destination of vehicle expor’ 2005
1995 | 1996 | 19 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Total export value(R
Billion) R0,80 | R0,70 | R1, . R7,0 | R10,8 | R16,3 | R18,6 | R17,0 | R21,4
Country/Region % % % YI‘:{: % % % % % %
Japan |V -L -7 0y -H, k -,[:t Ha 13| 18| 35| 32| 135
j Uyel ecr rqrLxXececyierice
USA - - - - - 7| 18| 23| 20| 14 4
UK 1 3 2| 15| 13 9| 18| 17| 16| 24| 20
Australia 4| 11| 19| 15| 10| 12| 10| 11| 15| 19| 24
Germany - - 5 25 57 37 19 12 3 1 -
Other 95| 86| 74| 45| 20| 24| 22| 19| 11| 10 -
EU -1 3,7| 72| 412| 69,9| 52,8| 37,6 | 29,9| 1955| 245| 236
NAFTA - - - -| 10| 73| 17,9| 226| 195| 139| 3,7
SADC 240| 643 463 | 270| 11,3 | 11,9]| 92| 102| 56| 39| 42

Source: Department of Trade and Industry Motor Industry Report (2004), National
Association of Automobile Manufacturers Annual Report (2006)

Trade has however shifted to the demanding markets such the EU which has increased its
motor vehicle imports from South Africa from around 4 percent in 1997 to around 24 percent
in 2005. The German manufacturers (BMW, Daimler-Chrysler and VW) have been the
biggest exporters to the EU as they have unveiled export programmes through the MIDP.
BMW exports the 3 series vehicles to Japan, Australia and USA (left hand drive),
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proxy of motor industry GDP. Quarterly time series data for GDP (current market prices)
from the first quarter of 1994 to the fourth quarter of 2008 was used in the estimation and was
sourced from the Department of Trade and Industry (DTI) Economic Database.

Foreign Direct Investment is the inflow into the countries borders of foreign capital. The
study specifically looked at inflow of capital into the motor manufacturing industry. The
foreign capital is mostly used for capital expenditure purposes of expansion, machinery and
equipment. Quarterly data on capital expenditure from the first quarter of 1994 to the last
quarter of 2008 was used. Quarterly time series data on capital expenditure was sourced from
the National Association of Automobile Manufacturers of South Africa (NAAMSA)

quarterly review of business conditions.

Labour is the number of people who a ; motor manufacturing (assembly)
industry in South Africa. The study fc :mbly only and therefore did not
include components and retail employm loyment data from first quarter of

1994 to the fourth quarter of 2008 was u'ly time series labour force data was

sourced from the National ﬁfﬁ%;lé)i; (ﬁ Himpsﬁ Ilifﬁlﬁa:turers of South Africa

(NAAMSA) quarterly review of busing itipng

Motor vehicle exports refer to the number of vehicles which have been produced by the
Original Equipment Manufactures (OEM) which are sold to the international or overseas
market. A number of OEM's produce specifically for the international and local market
whilst others concentrate on the local market. Quarterly time series data of the number of
vehicles exported was sourced the Response Group Trendline (RGT) which provides data on

the motor industry and other institutions like NAAMSA.

Exchange rate refers to the currency of the country, specifically South Africa, in this case the
Rand. Quarterly time series data on the nominal effective exchange rate of South Africa from
1994 to 2008 was used. Quarterly data on the nominal exchange rate was sourced from the
South African Reserve Bank (SARB).

Interest rate is the interest that is charged on borrowing and/or loans. The prime lending rate
that is charged by the South African Banks was used as it is directly charged on loans and
investments. Quarterly time series data on the prime interest rate in South Africa was used.

The quarterly data was sourced from the South African Reserve Bank (SARB).
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The equation with a constant and no trend is represented

Ay=ag+7y Y1 + Zf=2 BUAY1141 Fllteerveereererienienieeeesteneeseesiessessessessesssessesssseessessesssesas (4.8)

The equation with both a trend and a constant is given by;

Ayi=ap+ vy a2 25;2 ,Bi AY1141 Fllterrereieieeniiieenieeeenireeesseeeeseeeeessssesssrneessssesessnasesanees 4.9

In these models;

=y-(1- X7, ai)

and

p=-Xb_,ai

The ADF test corrects for high-order se adding a lagged differenced term
on the right-hand side in the DF equatior ) and alternative hypothesis for the

ADF test is the same as the DF test. In bothvcalculated statistic is less (in absolute

terms) than the MacKinnon (1%1%98}‘ ¥i.lﬂs9s0\¥thixf HQ& Pé the E-views 7 software,

the null hypothesis is accepted and @b@ﬁgﬁoﬁgmﬂ;@ﬁﬁ@ere is a unit root in the series.

In other words, it means the time series is not stationary. The opposite is true when the
calculated statistic is greater than the MacKinnon critical values. However, in this ADF
equation the coefficient of interest is vy, if y = 0, the equation is entirely in first difference
form and so has no unit root. If the coefficients of a difference equation sum up to 1, at least
one characteristic root has unity. On the equations, if > ai =1, y =0 and the system has a unit

root.
4.5.2 Cointegration and Error Correction

In order to proceed to this stage, all the series of interest should be integrated of the same
order, preferably I (1). The reason for this is that if the series display level stationarity, or are
I (0), standard regression and statistical inference could be carried out, since there would be
no problem of spurious regressions. On the other hand, if they are integrated of different
orders the norm used is to difference all the variables included in regressions. The remaining
cases of both I(1) or both I(2) variables is the case of interest here, because an estimation of
regressions based on first differenced variables could result in committing a ‘sin’ of

misspecification and loss of long run information embodied in the data. It is however, not

68




necessary for all the variables in the model to have the same order of integration, especially if
theory a priori suggests that such variables should be included. Thus, a combination of I (0), I

(1) and I (2) can be tested for cointegration. (Harris, 1995: 80)

Cointegration has practical economic implications. Most time series data are nonstationary
individually, but move together over time, that is, there are some influences in the series (for
example, market forces), which imply that the two series are bound by some relationship in
the long-run. A cointegrating relationship may also be seen as a long term or equilibrium
phenomenon, since it is possible that cointegrating variables may deviate from the
relationship in the short run, but their association would return in the long-run. This concept

is particularly important in this study where there is a need to identify and distinguish those

variables that have a long term relationst nic growth (GDP).
There are several ways of testing for ¢ se can be divided into two broad
categories, the residual based such as th igle and Granger, 1987) and those

based on the maximum likelihood esnmve VAR such as the Johansen and
Juselius(1990) technique. The[?nﬁle-Granﬁ:ar tesf F‘SCS % ﬁo-step procedure. Firstly the
residual error is tested for stationmwoé@ﬁ&Vﬁg%M&Y might individually be non-
stationary but if the estimate of their residual error is stationary, X and Y are said to be
cointegrated. The Granger test seeks to determine whether the residual has an equilibrium
relationship or is stationary. Therefore this implies that X and Y form a long run relationship
and the regression is not spur_ious. Engle and Granger (1987) showed that any cointegrated
series has an error correction representation, implying that the residual error of the estimation
in the first step is stationary; the error correction model therefore can be estimated. Secondly,
the error correction model is estimated, which represents the short run dynamics of the
model. Thus, this two-step procedure covers both the long run equilibrium and the short- run
adjustment process. The residual-based cointegration tests are inefficient and can lead to
contradictory results, especially when there are more than two I (1) variables under
consideration. The Engle —~Granger cointegration test suffers from numerous problems, such
as the usual finite sample problem of a lack of power in unit root and cointegration tests,
inability to perform any hypothesis tests about the actual cointegrating relationships and their
inability to detect more than one cointegrating relationship (Brooks, 200: 392)

In light of the highlighted problems with the residual based cointegration tests, the study shall

employ the maximum likelihood based test in determining cointegration. The purpose of this
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eigenvalue is non-zero, then In(1A;)<0Vi>1. That is, for it to have a rank of 1, the largest for it
to have a rank of 1, the largest eigenvalue must be significantly non-zero, while other

eigenvalues will not be significantly different from zero.

The trace statistic sequentially tests the null hypothesis that the number of cointegrating
relations is r against the alternative of k cointegrating relations, where k is the number of
endogenous variables. The maximum eigenvalue conducts separate tests on each eigenvalue
and has as its null hypothesis that there are r cointegrating vectors against an alternative of
r+1 (Brooks, 2002: 405). Both these tests compare the eigenvalue and trace statistic values to
critical values. For both tests, if the test statistic is greater than the critical values, the null

hypothesis that there are r cointegrating vectors is rejected in favour of the corresponding

alternative hypothesis.
However, the trace and maximum eigeny / yield conflicting results. To deal
with this problem, Johansen and Juselius 1 the examination of the estimated

cointegrating vector and basing one’s chd' interpretability of the cointegrating
relations. Alternatively, Luinte}[ﬁtﬂfggf.éi%g?: )’:f% 81{){&! Haéfl@ trace testis more robust
than the maximum eigenvalue statisticgg sedtime forSeapitigration. The two approaches would

be considered in this study when faced with such a problem.

Once the cointegrating vectors have been identified then a Vector Error Correction Model
may be estimated. A VECM is merely a restricted VAR designed for use with nonstationary
series that have been found to be cointegrated. The specified cointegrating relation in the
VECM restricts the long run behavior of the endogenous variables to converge to their
cointegrating relationships, while allowing for short run adjustment dynamics. Once
estimation is complete, the residuals from the VECM must be checked for normality,

heteroskedasticity and autocorrelation, which are discussed in the next sub-section.

4.5.3 Diagnostics Check

Any econometric estimation technique whether OLS or VAR is not considered robust and
valid unless diagnostics tests are done. Diagnostics checks test the validity and usefulness of
the estimated model. Diagnostic checks test the stochastic properties of the model, such as

residual autocorrelation, heteroskedasticity and normality, among others.
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CHAPTER FIVE

PRESENTATION OF EMPIRICAL RESULTS

5.1 Introduction

The production function based approach to economic growth was considered to be the
relevant analytical framework for the chapter. The chapter applies the relevant analytical or
methodological framework and reports the findings. This chapter provides an overview of the
estimated results and relevant findings by providing an analysis of the empirical findings.
This chapter is divided into five sections namely; stationarity and unit root tests, cointegration
tests, the long run relationship and short run parameters, diagnostics checks and impulse

response as well as variance decomposition

5.2 Stationarity/unit root test
This is the first step required by Johans nique. In this study, one informal
test for stationarity and two formal tests ¢ -of the most popular informal tests
for stationarity is the graphical analysis of thewgJi% visual plot of the series is usually the
first step in the analysis of any (ijyg Weqsgﬁyxmm[aﬁ@peal tests. This preliminary
examination of the data is important a¢ & H@ows the detectlot of any data capturing errors,
and structural breaks and gives an idea of the trends and stationarity of the data set. As stated
“in the previous chapter the Dickey-Fuller (DF) and Augmented Dickey-Fuller (ADF) tests are
applied. Figure 5.1 and 5.2 below show plots of all variables used in the model in their

logarithm and first differences form against time.

The first impression from the visual plot in figure 5.1 is that all variables are non-stationary
in logarithm form. The first two variables LGDP, LFDI and LEXPTS seem to be trending
upwards albeit with fluctuations. The last two variables LEXCHR and LINTR seem to be
trending downwards albeit with fluctuations whilst LEMPL initially trends downwards but
then starts to trend upwards. All variables in figure 5.1 have a time variant mean and variance

suggesting that they are not stationary in their levels.
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CHAPTER SIX

SUMMARY OF THE MAIN FINDINGS, CONCLUSIONS, IMPLICATIONS AND
RECOMMENDATIONS

6.1 Introduction

This chapter draws conclusions and policy recommendations from the empirical findings
presented in the Chapter 5. The objective of the study was to determine the role of the motor
industry in the economic growth of South Africa and the impact of foreign direct investment
and employment on GDP. The study also sought to determine the role of exports, exchange

rate and interest rates in contributing to growth in the motor industry.

In order to establish the contribution of t o economic growth in the country,
a growth model was estimated. In ch ssis of theoretical literature was
presented and the endogenous growtl >sen as the relevant theoretical
framework. The endogenous growth thec 1an and physical capital as well as

technology are primary sources of economi G An endogenous production function
based approach was adopted aﬂ@ﬂlmtm*‘meﬂﬁ‘ré review of the empirical
literature showed that foreign dideoj@bvestidedt, emsloytent and exports contribute
positively to economic growth whilst interest rates and exchange rates had a negative effect

on economic growth.

An extensive review of the contribution of the motor industry to the South African economy
was presented in chapter 3. The review outlined how the motor industry developed over the
years to become a reliable contributor to the economic growth of South Africa as a result of
policy programmes by government. The growth in the contribution of the motor industry over
the last 20 years is attributed to the introduction of the Motor Industry Development
Programme (MIDP). Under the MIDP, foreign direct investment and exports have increased
whilst employment remained stable. The exchange rate has remained stable and the interest

rate have decreased over the same period.

In chapter 4 the study outlined the research methodology to used in the study. A production
function based approach adopted from Haiss et al (2009) and Buckley (2007) was employed.
The empirical model was specified with GDP in the manufacturing sector as a dependent
variable and FDI, employment, exports, exchange rate and interest rate as dependent

variables. The study used time series data spanning the first quarter of 1994 to the fourth
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2002 g3 | 53218 7010 32401 31 495 17 64
2002 g4 | 55179 7250 32 370 29 748 17 75.33
2003 q1 | 53 663 6 300 31681 29 402 17 80.97
2003 g2 | 54103 6240 31 687 31 817 15.5 84.51
2003 g3 | 57143 5700 31502 35060 13.5 87.24
2003 g4 | 59 008 5000 31363 30382 11.5 87.53
2004 q1 | 57610 5000 30 894 24 506 11.5 92.49
2004 q2 | 58 555 5200 31708 26 608 11.5 94.74
2004 q3 | 62 947 5550 32413 33 877 11 91.71
2004 g4 | 64 855 6 450 32 548 26 262 11 97.74
2005 q1 | 60397 8120 33 658 24 442 11 90.09
2005 q2 | 63 624 8 760 34 431 27 381 10.5 87.99
9 000 34604 | 44290 10.5 92.61

9 880 9 10.5 94.22

12 150 1 10.5 94.17

15 000 0 11 80.22

15 000 9 11.5 74.5

20 000 9 12.5 80.31

8 960 38'146 12.5 76.61

8120 38173 41 072 13 77.84

7 88Y Ill"‘3135,7‘b3/4Ul 0L, e 55 77.63

6 000 FeB3TT EXGPUpice 14.5 77.18

7 880 36475 55122 14.5 61.51

7120 36 059 70 489 15.5 63.5

9 000 35686 82 916 15.5 64.05

8900 34 963 75 684 15 59.04
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