






































regulation of Eskom’s required revenues, which is the basis on which prices are effectively
adjusted. The basic properties of an ‘optimal’ electricity tariff which in addition to cost-
reflectivity include satisfying objectives sﬁch as revenue adequacy have been accepted by both
Nersa and Government and are laid out in the Electricity Act of 1996 and Electricity Pricing
Policy of 1998. Conceptually, a ‘cost;reﬂective’ tariff can be defined as a tariff equal to the long-
run marginal cost (LRMC) of supply, since this is consistent with the efficient allocation of

economic resources (Nersa,2012).

Following the establishment that power outages or ‘unsaved energy’ come at far greater cost to

the economy than rising electricity prices, : (2012) found that load-shedding
had substantial economic impacts across m onomy and if continued at 10% of
total power capacity over a year could sha srcentage points off GDP growth.
Thus the electricity supply crisis, finally - nakers to respond to the capacity

shortage that had emerged. However, in the 2 O Eskom had last invested in base load

capacity, electricity tariffs had tacﬂrieé é(i, noeftFt LP,ef Hﬁcf@e apparent that Eskom
would not be in a position to A'ﬁnancTH& I ‘i}]zdﬂ*’}&%ﬂ@ ’?eethe basis of its existing low

tariffs and inadequate revenue stream (Deloitte, 2012).

It is asserting the inevitable that in order to provide a sustainable supply of energy more capital
investment is needed. Therefore, the state-owned utility requested an allowable revenue
allocation of nearly R1.1-trillion. This implied the request for permission from Nersa to increase
its average selling price from 61lcandkWh currently (2015) to a nominal 128candkWh by
2017and18, or a real price of 96candkWh. In March 2013, Nersa announced that Eskom would
be allowed to increase electricity tariffs at an average yearly rate of 8% between 2013 and
2018.This increase that was halfthe 16% initially required by the utility in its application for the
third multiyear price determination (MYPD3) period. The approved tariff increases, which were
premised on an allowable revenue of R906.6-billion, would result in the electricity price
increasing to 89.13candkWh by the end of the MYPD3 (Nersa, 2012, Creamer Media
~ Engineering News, 2013).



The severe increases in user charges of electricity since 2008 have unsurprisingly been
welcomed with significant public resistance. Representatives of electricity-intensive industry and
some members of.the general public contend that the current electricity price path is
‘unjustifiable’. This sentiment was unanimous despite Nersa chairperson C.Khuzwayo’s
indication that it considered about 200 written and 162 oral representations, covering issues such
as Eskom’s weighted average cost of capital, regulatory asset base, primary energy costs,

integrated demand management, economic impacts and tariff restructuring (City Press, 17 March
2013).

. There has been particular unhappiness fro 1 the fact that the latest round of
increases would compound the pain alreac ess and residential consumers by
the fact that the utility’s prices had already 7 and 2012 (City Press, 17 March
2013).The South African economy is I sector but the contribution of

manufacturing and other relatively energy-intU remains significant. This economy

llke.: Tnost p.ost-industrlal, mlddthli%ngirEi eqcfxcPQBi. fs ﬂ?ﬁ%ted by serv1c'es—related
activity which accounted for just ovcrﬂ&@)ﬂﬁ@(@/ﬂ&é&lpg 1188010; However of important

consideration in-this matter is the fact that the highest electricity consumers, typically mines and.
industrial groups like Sasol, would be charged 9.6% increases. Rural businesses serviced directly
by Eskom, typically farms, will pay 9.3% more. These energy-intensive sectors make a direct

contribution of 28% of GDP (Frost and Sullivan, 2011)

According to Eskom spokesperson Hillary Joffe, households typically located in townships, both
in urban and rural areas will pay 7.6% more for consumption of more than 350kWh (Creamer
Media Engineering News, 2013). This group represents about 3 million customers, according to
Joffe. Meanwhile suburban consumers who receive their electricity directly from Eskom would
pay 8% more. According to The Chamber of Mines, whose members would typically pay a
9.6%, the hike tend out to be slightly lower than expected but could still put more unnecessary
pressure on parts of the sector that are already experiencing challenges (Creamer Media
Engineering News, 2013). For its part, labour reported that additional above-inflation increases
would not only threaten job secufity, but also sow the seeds of social discord as workers and the

poor struggle to keep pace with rising costs across a range of essential products and services.






economy (Human Sciences Research Council HSRC, 2008). At the same time current growth
rates of inflation and GDP have been positive. It is thus imperative to assess the impact of these

recent electricity hikes on economic growth.

South African history has revealed that electricity prices do not reflect the true economic cost of
supplying power. This has resulted in poor investment decisions and a misallocation of
resources. Many factors influenced the level and trend in electricity prices in South Africa but
the outstanding stimuli were Eskom’s investment history and its accounting and pricing policies
(Seymore, Akanbi and Abedian, 2012).Several economic growth theorems suggest that the
recently imposed electricity price increase: in a substantial decrease in output
and employment across all of the major s is because they are vulnerable to

second-round effects of price increases on

Even though the direct contribution of ele ter to total South African GDP is
minute at 2.1%, the sector plays a paramount SNJJ## in that it serves as a critical input for

all the other sectors of theecmxféi‘glfﬁi}c%flr;%%ﬁ daikés have the potential to
adversely affect mining, _manufacmﬂ%wh@?pméggpéﬁ@é which contribute to exports

and South Africa’s foreign exchange earnings. The effects of these hikes may therefore also be
transmitted in exports and the exchange rate (SARB, Delloitte, 2012). The experience of the
South African electricity supply industry over the past thirty-odd years has demonstrated that
poor price signals lead to poor decision-making and, given the nature of the industry (long lead-
times required to install new capacity and large discontinuous investments) poor investment
decisions take many years to recover from. Prices will inevitably need to continue to rise towards
‘cost-reflective’ levels so that a repeat of the costly over-investment in generation capacity in the
late 1980s and the current supply shortages (and ever-increasing threat of a repeat of the highly
disruptive load-shedding episodes of 2008) can be avoided.

It has been argued however, that further increases in electricity prices, especially if the
adjustment to ‘cost reflective’ tariffs is a rapid one, will jeopardize the viability of firms and
industries who invested in South Africa on the basis of cheap electricity and who have come to
rely on this as a major source of comparative advantage. Local business and industry
associations have argued that a more thorough understanding of the impact of rising electricity

prices on the South African economy at an aggregate level is required.







































2.2.5 The Ecological Growth Theory
The role of electricity in economic growth stems from the economics of ecology and is also

supported by geographers and economic historians. Economic history purports that energy;
electricity in particular played a pivotal role in the industrial revolution. The theory of ecological
economists states that varying combinatiohs of capital, resources and technological progress put
inadequate effort in alléviating the scarcity of resources. It is believed that electricity use is
responsible for most increase in productiv igical progress only facilitates the
use of additional electricity. Thus it is a: :d eleétricity use is the basis for

growth in GDP (Stern and Corden, 2011).

Ecological economics assumes that capita. sitional factors of production that

come from and are sustained by electricity whmcial factor of production. The crucial

factor of production is considerﬁgﬂ, R?é]ie sintslf 8{@6%1% [séar power. This view is
formed on the basis of physical sc'qzw PSS Phigk sgBsigey that the rate of electricity

extraction is based on geological barriers and the actual flow of electricity is the factor of

production (Odum, 1994).

According to the ecological view, the level of electricity supply is calculated in terms of the
associated electricity consumption. Thus market prices of goods and services should be based on
the underlying electricity cost. Another assumption of this model is that there are constant
returns to scale. The production function of the entire economy is a simulation of a Leontief
model with energy as the single factor of production. Because information is also an important
factor of production it is difficult to argue for a model where energy is the sole factor of

production (Stern and Corden, 2011).

Biophysical economists put forth the idea that underlying energy in natural resource factors
should also indicate total available energy. They developed the Energy return on investment
(EROI) which is a proportion of véluable energy acquired from energy supply to the quantity of
energy invested in obtaining that energy. A lower value of energy will yield a low EROL If a

high supply of electricity is employed to obtain electricity then there will be less electricity
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literature to be considered are those from the developed countries in Europe, America and Asia,
and those from least developed countries in Asia and Africa. The different results emanating
from the literature across countries originate- from the divergent assumptions, underlying

estimation models, economic characteristics and sample era used.

2.3.1 Empirical literature from developing countries.
This section presents empirical literature from developing countries. Countries which are

discussed in this section are Ghana, Fiji, Nigeria China, Korea, five South East Asian countries,

21 African countries and sub-Saharan African countries.

2.3.1.1 African countries.

Using the rolling regression technique, n, Bekoe and Akhoena (2011)
investigated how the effects of income, ec 1 industry efficiency on aggrégate
electricity demand vary with time. Ador :d the Quandt— Andrews test to

- examine the presence or otherwise of structura'ﬁe data set. Similar to South Africa’s

current electricity crisis, GhanU ﬁWéiaéﬁs}obfrlFrbs .f[oHtéﬁ_érolonged challenge of
frequent power outages with very hi@awﬁ%}f‘ﬁké@%@éin& frequency and duration.
Adom et al. (2011) ’employed the ARDL and Toda and Yomamoto Granger causality to

investigate the long-run relationship and short-run causal relationship between electricity
consumption and econbmic growth in Ghana. The author concluded that electricity consumption
and economic growth are co-integrated and that in the short-run, economic growth causes
electricity consumption. This is also in line with the result of Wolde-Rafael (2006), who also
found evidence in support of a unidirectional causality from economic growth to electricity
consumption for country groups that include Ghana. On the other hand a different conclusion
came across from the study by Kwakwa (2012) which is a bidirectional causal relationship
between economic growth and electricity consumption. Kwakwa (2011), in a disaggregate
analysis of the relationship between economic growth and electricity consumption, found that

economic growth causes an increase in electricity consumption in Ghana.

Dantama, Abdullahi and Inuwa (2012) studied the impact of energy consumption on economic
growth in Nigeria over the period 1980-2010. In this study annual time series data were collected
on real GDP proxied for economic growth and the energy consumption variables were

electricity, coal and petroleum. The short-run and long-run relationship between energy
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2.3.5 An overall analysis of empirical literature
Empirical literature investigated by the study showed that there is a relationship between the two

variables. Studies conducted in developing countries were analysed and it was observed that
found that economic growth causes electricity consumption in Ghana. In Nigeria the results
indicate a long-run relationship between economic growth and energy consumption variables.
Moreover, the coefficient of coal consumption is positive but statistically insignificant (Dantama
et al., 2010). These authors also und that petroleum consumption and electricity consumption
have a positive, statistically significant relationship with GDP. An analysis of the methodologies

applied in these studies was examined and it was seen that the Vector Error Correction Model,

Johansen Cointegration Tests and the Gran vere the most widely used tools in
examining the nk between the  :ctricity i growth.

An analysis of studies conducted in emerg also examined and it can be noted
that in Amusa et al. (2009) the § th Afric 1aracterized by electricity demand

which is insensitive to price changes and lack i substitutes. Thus it is concluded that
there will be advantages from Hﬁ}iwi&;lﬂsf éietmtlr{qﬁxleeting tariff reforms that
reflect the true cost of electricity provﬂ?ggg@'ﬂ@fsmim%@ement of electricity demand
and boost resource efficiency and allocation. In China electricity and oil prices were found to
have a long-run cointegrating relationship with GDP and electricity consumption granger causes
GDP. In developed countries, Energy and GDP cointegrated, and energy use Granger causes
GDP. Furthermore, in economies where energy prices are relatively high, for example Japan, the

growth rates are high as well.

2.4 Conclusion
This chapter reviewed literature lating to the impact of electricity prices on economic growth in

South Africa. Consideration was given to the theory of cost push inflation, the neo classical
growth model, the Harrod-Dc¢ ar growth theory, the endogenous growth model and the
ecological economics approach. All these theories explain the relationship that exists between
energy prices and economic growth. Empirical studies that examined the link between electricity
prices and economic growth were also assessed. Results from various studies examine the
relationship or the impact of el ricity consumption or demand on economic growth and hence
do not expose the impact th electricity prices have on economic growth. There exists

theoretical consensus on the existence of a relationship between electricity prices and economic
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3.1.3 Distribution of Electricity

In 1990 Eskom branched out into urban councils and minute municipalities, making nearly 430
separated distributors (ISES, 2001). In 2003 190 licensed energy electricity suppliers still existed
in South Africa, characterized by a relatively high price for local consumers due to the small
number of consumers and sales. Currently (2015) the distribution of electricity continues to be

disaggregated.

There are large electricity price margins among the varying industries in the country. Local

customers also face noteworthy price differences according to the region they live in. Often low

income households in rural regions of Sou 1 higher per unit prices than those
in metropolitan regions. More over there i entiation in those metropolitan or
urban areas. For instance in 2001 resider of Soweto paid 30% higher unit
prices than the residents in affluent areas ir Flynn and SECC, 2001).

Presently, a large quantity of electricity is (NS "o municipalities which in turn feed

demand by the Household, Re@ﬁtivém%rjpl@td I‘Glrt'lﬂﬁ sgotor. This group is the

leading electricity consumer and pleoeres éerienlBive did Teansport sectors. It is often

"questioned if the price of electricity affected these consumption levels. Over the years the level
of inflation has been higher than that of the increase in electricity prices. Many economists are
of the view that Eskom hoped that electricity price increments would keep up with the inflation

rate.

The White Paper held the conviction that the industry could finance the supply of electricity and
electrification despite the fact that many distributors were financially unsustainable (DME 1998).
This was implemented through the Electricity Distribution Industry Holdings (EDI Holdings) set
up in 2003. EDI Holdings, a wholly government controlled entity, was tasked to apply and
supervise the foundation of Regional Electricity Distributors (REDs) (Thale, 2004). These REDs
are located in Johannesburg, Tshwane (Pretoria), Ekurhuleni (East Rand), eThekwini (Durban),
Nelson Mandela Metro (Port Elizabeth) and Cape Town. Under the REDs system Eskom
Distribution and the electricity distributing municipalities would shift their assets, liabilities, staff
and rights to the six REDs (Thale 2004). Once established EDI Holdings would supervise and
sustain the REDs until its disbandment in 2008 (Thale, 2004).
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3.1.4 The era of formal electricity price regulation in South Africa
It was only in 2001 that the NER really began to engage in effective electricity price regulation

and the development of a uniform regulatory methodology for price setting was initiated
(Deutsche Securities Pty Ltd, March 2010). In the same year, The Eskom Conversion Bill of
2001 replaced the old Eskom Act of 1987 and Eskom was converted into a public company
(Eskom Holdings Ltd), which with its share capital owned by the state was now subject to taxes
and dividends. The stated aim ofthe bill was to bring about more efficiency and competitiveness
in the running of Eskom, to expose the utility to global trends and to ensure that it was run in

terms of a protocol on cooperative governance.

Although a framework for the economic city prices based on the Rate of
Return (ROR) Methodology was approve: mentation in 2004 it is clear that
betwéen 2001 and 2007, the price of elect creased in line with or somewhat
below consumer price inflation. In 2005 tt Regulator (Nersa) was established

(replacing the NER in July 2006). In 2005 TSlll®¥ed to multi-year price determination
(MYPD) process for Eskom co@m@em Fm 114}31[-@)09. The intention was
that the MYPD would allow price stalfibity sitderlongbnteat @lageing horizon as Eskom had to

start providing for large capital investments in new generation capacity. (Nersa, 2009).

For the first MYPD period, Eskom was initially granted a price increase of CPI plus 1%. The
appro{red price increases however proved completely inadequate as the projected capital costs
associated with the construction of Medupi and Kusile power stations (and associated
infrastructure) rose from initial estimates of R97 billion to R345 billion. Eskom was also subject
to large increases in primary energy costs as it increasingly had:to source coal on the open
market. In December 2007, Nersa granted Eskom a revised increase of 14.2% for 2008and9 (up
from 6.2% previously).

In early 2008 demand for electricity outstripped supply and Eskom was forced to engage in
extensive load shedding. In March 2008 Eskom applied for a further revision of the 14.2%
increase (for 2008 and 2009) to 60%, the Regulator approved a further price increase of 13.3%
bringing the overall increase for 2008and9 to 27.5%. Eskom was unable to submit a second
MYPD application within the stipulated timelines because of uncertainty regarding its funding

model and applied instead Vfor an interim price increase of 34% for 2009and10. In September
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Figure 3.1: Real Average Electricity Prices in South Africa
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Several aspects of the South African electricity ‘IPExplain why there were low electricity .
prices. Eskom incurred compara@mWPgWi@Ic@tgiP[cmmn with the cost of coal
which is a main input in electricity pt@igetitre Low mxekidorceosts valued at 4candkWh to
ScandkWh enabled Eskom to incur a small marginal cost of production and obtain substantial
revenue. One reason for this is that the number of clients serviced in the Residential sector has
been much larger than the number of clients serviced in the Manufacturing and Mining sectors,
who consume about 65 per cent of total electricity. This indicates that Manufacturing and Mining

receive bulk sales at lower prices.

Another reason why electricity prices have been considered low is the fact that energy costs were
a fraction of 3 % to the total cost of production, an example that shows that in the past the

proportion of electricity to total production costs was financially insignificant (Ziramba, 2009).
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increases measured over the period of our study. Electricity price is expected to have a negative
sign although the relationship between electricity prices and GDP might move in opposite
directions. The sign is expected to be negative because as electricity prices increase, the cost of
production is expected to rise on an aggregate level in the economy. This subsequently increases
* the general price level stemming from cost push inflation or it may discourage the operations of
electricity intensive industries. These two factors bear the expected outcome of reducing gross

domestic product thereby reducing economic growth.

Interest rate — Interest rate is the discount rate at which a central bank repurchases government

securities from the commercial banks, de :] of money supply it decides to "
maintain in the monetary system. The inf odel is represented by the Prime
overdraft rate in South Africa. The sign of' xpected to be negative. According
to money demand theory as interest rates P is expected-to increase, ceteris
paribus. When the interest rate falls aggregate '{penditure will increase as businesses

tend to invest more since their fj)itli){ W Cyfulgl 6i.\f Hﬁ??d Businesses tend to
invest more and their profitability willliaaé%ﬁ whigy PreEest gabgseare lower. This will lead to a
higher aggregate demand coupled with higher investment expenditure which subsequently

increases real GDP. This shows that a negative relationship might exist between interest rates

and GDP (Kadir, Selamat, Masuga, and Taudi, 2011).

LABPRO - This represents labour productivity. Labour productivity measures the amount of
goods and services produced by an hour of labour. It basically measures the amount of real GDP
produced by an hour of labour (Barker, 2003). Labour productivity hinges on human capital,
physical capital and new technology. Growth in this labour productivity number can usually be
interpreted as improvements or rising standards of living in the coﬁntry as it plays a prominent

role in the competitiveness of an economy (Nell, 2007).

PPI represents the Producer Price Index (PPI) and is a weighted index of prices measured at
producer level. This index measures the degree of inflation in the eyes of producers. The PPI
shows trends within the wholesale markets (the PPI was once called the Wholesale Price Index),
manufacturing industries and commodities markets (Mohr and Fourie, 2007). It is also an early

inflationary warning since an increase in prices of raw materials being fed to producers to create

50



their final product greatly affects their wholesale pricing to retailers. All of the industries that
produce physical goods which make up the economy are included. Imports are usually excluded
from this category.

Table 4.1: Expected Priori

Variable Expected Sign Explanation

aElec - A sudden increase in electricity prices may have a negative
t Yy

effect on economic growth as it raises insecurity for

businesses and consumers and may even curtail investment

Spending (Rionant and Tn(r]pci_Lotz’ 201 1).

bLABPRO; + Labour p ited to be positively related to
GDP. Th in the amount of goods and
services p of labour is expected to increase
GDP or e er things constant.
cINT; - A unit increaMrates is expected to reduce GDP or

[g:pppm@[ng. Of itvepptirateb drease, fewer businesses
are - willjie o0 nivds 28 @ié €ost of borrowing capital

increases. This results in a decrease in aggregate demand and

in\_/estment which reduces GDP.

BPPI, - Since this is an index which measures the degree of inflation
in the eyes of producers, it is expected to negatively affect
GDP. As early inflationary warning, an increase in prices of
raw materials may be transmitted to the prices of final goods

and services. Such an increase in the general price level

(inflation) is detrimental to the economy.

4.2.1 Data Sources and Analysis

The data for the variables, in level form were obtained from secondary sources such as the
Quantec Online Data base, ESKOM and the South African Reserve Bank. Nominal figures shall
be used for the study. To empirically test the model speciﬁcation the study adopts annual South
African data for the period 1986 —~ 2013. The study makes use of time series data which has the
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advantage of providihg information about the economic dynamics of some the variables. This
may prove usefuil in our case sinbe electricity prices have substantially surged. The annual data
fréquency selected of 27 years. ensures an adequate' number of observations. An observation
Jower than 25 will not provide enough observations from which consistent conclusion can be
drawn. The data shall first test for stationarity or the order of integration of the data series in
order to eliminate spurious regression results. This shall be doﬁe using the Augmented Dickey

Fuller method and the Phillips Peron test.

4.3 Estimation Techniques

The model specified previously will be t1 econometric model by using the
above mentioned data to construct variable: stimate the equation:
Y; = aElecy+ bBLABPRO, + CINT; + BPPI e e 4.3)

Thee study uses an- Auto Regressive Distn"gged (ARDL) framework using the
postulation that GDP is a ﬁlnct@ v gmp@:psiigﬁst Hgydabour productivity and
producer price index. Therefore the behoj@frefithia odedlsstiy@ated using a standard ARDL

to determine the response of GDP to the increase in electricity prices.

4.3.1 Stationarity and Cointegration
"There are several techniques available for parameter estimation, ranging from classical

regression methods to cointegration. based techniques. The former is based on the assumption

that all the variables to be included in a regression are stationary. However, most economic

series are not stationary in their levels. such that estimations based on this technique will be -

spurious. Differencing the variables to mechanically turn them stationary has been the preferred
approach to deal with this problem. To avoid spurious regressions the study will implement
various initial tests which entail the Augmented Dickey Fuller énd the Phillips Peron unit root
tests for stationarity as well as an ARDL approach to cointegration. Unit root tests are carried out
| on individual variables in isolation. Unit root tests are carried out because any relationship that
may exist between the variables being tested and any other variables selected in the model are

not recognized (Cameron, 2005).
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I(1) as the Johansen framework and it is still applicable if we have I(0) and I(1) variables in our
set. The bounds test method of testing for cdintegration has certain econometric advantages: for
example all variables of the model are assumed to be endogenous. To investigate the presence of
long-run relationships between GDP and ELEC, bound testing under Pesaran, et al. (2001)
procedure is used. The bound testing procedure is based on the F-test under the hypothesis of no
cointegration among the variables against the existence or pfesence of cointegration among the
variables. This is denoted as:

Ho:B1=p2=B3=B4=0

Whereby the null hypothesis is that there is no cointegration among the variables.

Ha: Pl #£B2#P3 P4 #0

Whereby the alternate hypothesis is tha ition among the variables. The
asymptotic distribution of the Wald-test nder the null hypothesis of no
cointegration among the variables. Two cri n by Pesaran et al.. (2001) for the

cointegration test. The lower critical bound ass'variables are I (0) meaning that there

is no cointegration relationship W @%gﬁwn&%% T{]ﬁi\.@er bound assumes that
all the variables are I (1) meaning t%&émgrcl%ngg@gﬂ@ Apwng the variables. When the

computed F-statistic is greater than the upper bound critical value, then the HO is rejected (the
variables are cointegrated). If the F-statistic is below the lower bound critical value, then the HO
cannot be rejected (there is no cointegration among the vén'ables). When the computed F statistic

falls between the lower and upper bound, then the results are inconclusive.

Another cointegration test which will be carried out in this study is the Johansen cointegration
test. This is for the sole purpose of validating our ARDL approach to cointegration. The
Johansen (1991, 1995) technique has become an essential tool in the estimation of models that
involve time series data. This approach is preferred as it captures the underlying time series
properties of the data and is a systems equation test that provides estimates of all cointegrating
relationships that may exist within a vector of non-stationary variables or a mixture of stationary
and non-stationary variables (Harris, 1999). The Johansen technique has several advantages over
other .cointegration based techniques in the sense that this technique allows us to estimate a
dynamic error correction specification and provides estimates of both the short and the long-run

dynamics in our production function model.
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4.4.2 Testing for Heteroscedasticity
In order to get consistent standard errors, the study will need to get a model that is dynamically

complete. Essentially, this means that the model has to have white noise error. It is imperative
that the study conducts tests for the presence of heteroscedasticity in the tested variables. To
dictate heteroscedasticity the study adopts various techniques of dictéting as well as for

correcting this heteroscedasticity. The following tests are considered in this study.

4.4.3 White’s General Heteroscedasticity Test
The main advantage of the white’s test does not rely on the normality assumption and is easy to

use. Assuming that the following standard regression model is estimated (Gujarati, 2004: 41 3):
Yi = ﬁl + ﬁZXZ +ﬁ3X3 + Uj vevnernannennn essst o esereseersennassarsaanantonscans sone (410)

The White’s test suggests running the follo® ssion (Brooks, 2008: 135):

"L\liz = a; + azxzi + a3X3i2 + a4x4i2 + vy .v ............................................. (4.11)
The test is one of the joint null h@cﬂlfv@ﬁﬂ}y-é aFdrt: P‘lac?f'é” =0 anda, = 0. For

the LM test, if the X2- test is greater }T@g@hﬁgqupﬂgﬂ@@geﬂ]@g in the statistical tables then
reject the null hypothesis that the errors are homoscedastic (Brooks, 2008: 135).

4.4.4 Testing for Normality
Jarque-Bera is a test statistic for testing whether the series is normally distributed. The test

statistic measures the difference of the skewness and kurtosis of the series with those from the
normal distribution. The Jarque-Bera test is based on the fact that skewness and kurtosis of
normal distribution equal zero. Therefore, the absolute value of these parameters could be a
measure of deviation of the distribution from normal. Jarque and Bera proposed a normality test -
using classical skewness and kurtosis coefficients. The Jarque Bera test is a goodness of fit
measure to departure from normality, based on the sample kurtosis and skewness. Machiwal and

Jha (2012) states that the test statistic JB is defined as
k-32 '
JB=61(5“(T )) ............................................................ (4.12)

Where n = number of observations, S = sample skeness and k = sample kurtosis.
The JB test is based on the result that a normally distributed random variable has skewness equal

to zero and kurtosis equal to 3. In other words, the test of normality compares skewness and
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Figure 5.1 shows that all variables, namely, PPI, LABPRO, INT, ELEC and GDP (Producer
Price index, labour productivity, interest rate, electricity prices and gross domestic product
respectively) are trending. In other words the residuals are not distributed around the mean zero.

The variables have a time variant mean and variance suggesting that they are not stationary in
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Our null hypothesis is that ELEC does not granger cause GDP. In order to tests this hypothesis
we use F statistics. If our p-value is less than five per cent we reject the null hypothesis and
accept the alternative hypothesis. Our p-value of 0.04 is less than 5 per cent meaning that we
reject the null hypothesis and conclude that there is causality running from electricity prices
(ELEC) to economic growth (GDP). Our second null hypothesis ié that GDP does not granger
cause ELEC. Our probability value is 0.03 and is lower than the 5 per cent critical value.
Thergfore we reject the second null hypothesis and conclude that GDP does granger cause
ELEC. These results aré in line With our expectations stated in chapter four of the study and they

also validate the inclusion of ELEC in our (

The Granger causality tests results show n between electricity prices and
economic growth in South Africa. This reit ns that electricity is a mainstay of
economic growth in previous studies on ption and the price elasticity of

electricity in South Africa (Inglesi-Lotz and EYSEll®11). Empirical evidence from several
studies has also illustrated that G@HW@IH@RW @ﬁ ia@ﬁicl—!ra\r@ are correlated (Wolde-
Rufael, 2004; Cameron and Rossouw,. 292t IretesinLofecedBiagnaut, 2011). Inglesi-Lotz and
Blignaut (2011) examined the South African economic sector’s electricity consumption in
response to fluctuations in electricity prices and economic output for the period 1993 to 2006.
The results of their panel data analysis show that economic output was a positive contributing
factor to the electricity consumption of industrial and commercial sectors (having high and
significant coefficients). This suggests that there is bilateral Granger causality between total

energy consumption and real GDP.

5.5.3 Stability Tests
In order to view the constancy of long-run parameters and stability of the model we apply the

CUSUM CUSUMSQ tests, which (Brown, Durbin and Evans, 1975) developed. The CUSUM
test is based on the cumulative sum of recursive residuals based on the first set of observations. It
is updated recursively vanctl is plotted against the break points. If the plot of CUSUM statistic
stays within 5% significance level, then the estimated coefficients in our model are said to be

stable. The recursive stability test is given by Figure 5.5 below:
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CHAPTER SIX
SUMMARY, CONCLUSIONS, RECOMMENDATIONS AND LIMITATIONS

6.1 Introduction »
The main objective of this study was to examine the impact of electricity prices on economic

growth in South Africa. The aim of this chapter is to present the highlights of the main findings
of the study. The chapter begins by providing a brief summary of the finding. This is followed by
a presentation of recommendations and conclusions. Limitations as well as recommendations for

future research are presented towards the end of the chapter.

6.2 Summary

Chapter one presented the introduction, p ad the objectives set out for the
study. The objectives were to economet impact of electricity prices on
economic growth and to make policy re« :d on the findings. Chapter two
reviewed the theoretical and empirical lite: reviewed in this chapter were the
theory of Cost push inflation, the Neoclassu‘ Theory, Harrod-Damour economic

growth model, the-Endogenous q@ﬁmﬁﬂﬁ tl@fi(fﬂeﬁ'ﬁfll lAParf@h to economic growth.
The role of electricity in economic grq\f(j@mﬁzm iheeddapies of ecology and the crucial

factor of production is considered to be the stock of fossil fuels and solar power. Empirical
literature which was carried out by a number of authors was also reviewed in chapter two. Their
findings were inconclusive in the sense that some findings revealed that electricity prices have a
positive impact on economic growth while others revealed a negative impact on economic

growth.

Chapter three presented an overview of the trend in electricity prices and developments in GDP
which reflects economicv growth over the period 1986 to 2013.Chapter four examined the
methodology employed in finding the impact of electricity prices on economic growth in South
Africa. Chapter four also sets out the analytical framework that is used in this study and presents
a detailed discussion of the econometric techniques used. Chapter five presented the empirical
findings of the study. The results from Chapter five show that there is a negative long-run
relationship between electricity prices and economic growth.The important insights of the results

can be summarized as follows:
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