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1 INTRODUCTION: THE CASE FOR A DEBATE ON GROWTH IN
SOUTH AFRICA

South Africas democratic trangtion now lies close to a decade in the past. The trangtion
caried with it much by way of hopes in terms of grester access by its population, not
only to an improved rights environment. It was envissged that the politicd <df-
redization of dl South African dtizens would dso bring with it access to improved
economic wel beng. Employment, as wdl as riSng per capita income, is an obvious
indicator of progressive development for the population of a country.

In this paper, we condder the implications of evidence that has emerged over the past
four years that carries indght into the growth and employment cregtion performance of
the South African economy. The emphass is explicitly on why limitations in the growth
performance of the South African economy may have emerged. As such, the tone will
have a tendency toward the gloomy. This should not obscure the condderable
achievements on the economic policy front over the past decade. Success, particularly
with regard to macroeconomic stabilization palicy, is notable.

We begin with condderation of some evidence on the long-run growth performance of
the economy, as well as the track record of employment cregtion in the economy. Growth
in the South African economy is decomposed into its primary sources, in order to identify
any fundamentd dructurd changes in the source of economic development. The
evidence will indicate that not only has growth and employment cregtion in South Africa
been subject to long-term dructurd decling, but the source of economic growth has aso
shifted from capital accumulation to growth in total factor productivity (TFP) over time.

Section 2 of the paper is concerned with an analyss of the determinants of perhaps the
most fundamental driver of long-term growth: invesment in physica capitd ock. The
evidence suggests that rates of return on cepitd and the user cost of capitd ae
fundamenta to the determinaion of investment in fixed cepitd sock, but exert ther
influence subject to a powerful impact exercised by uncertainty. What is more, the
evidence reviewed demondrates that uncertainty is crucid not only for investment in
physica capitd stock, but dso for the determination of the capita flows that are required
to finance the short-fal of savings relative to investment expenditure in South Africa

In the case of South Africa, uncertainty has drong inditutiona underpinnings, which
Section 3 eaborates on. The evidence reviewed in Section 3 points to a humber of crucia
inditutiond dimengons tha exercise an influence, not only on capitad accumulation, but
on employment cregtion, internationd trade flows, and the efficiency of output markets in
South Africa

Findly, in Section 4 of the paper, we consder evidence of the importance of factors
identified by modern (endogenous) growth theory in determining South Africas growth
performance. While a number of different determinants are consdered, the discusson
focuses on the contribution of investment in human capita. The evidence suggests that



what counts increesingly is the qudity of human capitd invesment rather than the
quantity of such investment. In an extensve review of published evidence, we establish
that in generating quaity human capital, South Africa dill leaves much to be desired.

1.1 A Brief Initial Overview

Let us begn by assessng where South Africa currently finds itsef. In order to do so, we
congder two fundamentd indicators of its rate of development: the growth rate of output
in the economy; and the level of employment generated in South Africals [abour markets.

In a third component of this introductory section, we consder evidence on the structure
of output growth in South Africa by means of decompostion of output growth into the
contributions of labour, capital and TFP.

1.1.1 Growth Performance

Growth continues to dude the South African economy. More serioudy, South Africas
growth performance has been on a steady downward trend since the early 1970s. This
downward trend is present when we consder the growth rate in red Gross Domestic
Product (GDP), as well as when we consder the growth rate in red per capita GDP (see
Figure 1).
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Figure 1. Growth Rates in Real Gross Domestic Product (GROWTH) and Per
Capita Real Gross

Wha is darming about the evidence in Figure 1 is not the declining trend in the two
growth rates depicted. Such evidence is availdble for a number of countries, and was



central to the debate surrounding the long-term economic development of the US for the
last twenty years (until the most recent upsurge in US growth). Ingtead, what is darming
about the South African evidence is the extent of the decline in the two growth rates. By
the 1990s, the growth rates were frequently negative rather than podtive. Certainly the
evidence is of a long-term dructurd decline in growth rather than a sudden poor
performance during the course of the 1990s.

The evidence of growth in red GDP is thus not reassuring. However, the evidence must
be viewed in context. The declining growth performance of the South African economy
mirrors dedlining growth rates esewhere in the world. On the other hand, middle-income
countries as a whole grew at 2.7% per annum on average over the 1980-90 period, and at
3.9% per annum on average over the 1990-98 period. In the case of East Asia the
acceleration was from 8.0 to 8.1% per annum over the same period. Thus South Africa,
as a middle-income country, has performed well below the average maintained by its peer
€CoNnomies.

Two factors might give us reason to pause before accepting the evidence we have seen at
face vdue. The firg is that Figure 1 does show evidence of a recovery in growth
performance in the mid-1990s, though it remains to be seen how sustainable the recovery
will prove to be. The second is that one of the reasons that has been advanced for the
sharp increase in the growth performance of the US economy is that GDP measurement
has been improved in order to take better account of quality improvements in output in
the economy, especidly regarding the contribution of information technology to
production methods. The question that then arises is whether, in the South African case, a
gmilar impact might not become evident if such revissd GDP figures were to be
considered.

The South African Reserve Bank has made some attempts to correct its measures of GDP
in order to bring the measure in line with revised international best practice. In Figure 2,
we report the implied growth rates on both the “old” and the “new” measure of GDP.
While it is evident that the revison of the GDP figures has indeed had an impact, the
impact is not such as to dlay dgnificantly growth concerns for the economy. Moreover,
on ether measure of GDP, it emerges that South Africa has not been able to sustain the
growth upsurge of the mid-1990s.

Therefore, regardless of which data we consder, growth must remain a centra concern
for policy mekers in South Africaa Underdanding the fundamentd determinants of
growth in South Africais apressang need.
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Figure 2. Growth Rate in Real GDP over the 1990s in terms of ‘old’ (GROWTH)
and ‘new’ (GROWTH2) GDP measures

1.1.2 Employment Creation
In terms of employment in the economy, the evidence is both more reassuring — and more
disurbing — than the evidence on economic growth. For example, consder employment

in the formad sector of the South African economy, reported over the 1970-97 period
(Figure 3).
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Figure 3: Total formal sector employment in South Africa, 1970-98



What is evident, in terms of aggregate employment, is that forma sector employment
continued to expand through the 1970s and 1980s, despite the declining growth
performance of the economy. What emerges equdly is that the continued expanson of
the labour market did not prove to be sustainable in the face of the ever-decreasing
growth in output. Fndly, beginning in the early 1990s, we have witnessed a very
dramatic fdl in thelevd of forma employment in the South African economy.

What dso emerges from the evidence of Figure 3 is that just as the growth rate in output
in the economy as a whole has been on a long-term downward trend, so too has the
growth rate in employment trended down. In both output and employment creation, the
evidence suggests a structura congraint in the South African economy.

Moreover, this poor performance in job cresgtion during he course of the 1990s is dmost
universd in the South African economy if conddered in terms of employment growth in
principa sectors of the economy. Agriculture, forestry and fishing, mining, and to a
somewhat lesser extent, manufacturing and services dl show fdling employment leves
during the course of the 1990s. In the case of the mining sector, the fdl is particularly
dramatic! Only an ever-expanding government sector has maintained a countervailing
trend. This evidence is summarized in Table 1, which sarves to confirm the negative
average growth ratesin al but the government sector during the course of the 1990s.

1970s  1980s  1990s

AFF -0.46 -1.29 -1.00
Mining 1.35 0.89 -6.37
Manufacturing 2.67 1.33 -1.20
Service 4.37 1.54 -0.84
Gowt 5.87 347 0.41

TOTAL 2.05 1.12 -1.15

Table 1. Average Annual Growth Rates in Formal Employment by Major
Economic Sector of the South African Economy

Wha is even more digurbing in tems of its wdfare implications is tha the labour
shedding of the 1990s has been concentrated on that segment of the labour force that is
mogt vulnerable: the unskilled. While the point generdizes across the economy, here we
report the experience of only one sector of the economy, that of gold and uranium
mining? Given the very significant job losses reported by the mining sector (see Table 1),
this proves to be indicative of the aggregate labour market experience in South Africa
Figure 4 demondrates that labour shedding in the important gold and uranium mining
sector of the economy has been concentrated not only in the 1990s, but that such
concentration has been on unskilled rather than skilled labour. Thus, the inevitable

! See also the discussion in Fedderke and Pirouz (2000) for amore detailed analysis of the mining sector.
2 See Fedderke and Pirouz (2000) for amore detailed analysis of this evidence.



welfare implication of the evidence is that labour shedding in the economy has been
concentrated on that section of the population most vulnerable to income shocks.
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Figure 4: SKkills Compostion of the Labour Force: Gold and Uranium Mining
Source: Fedderke & Pirouz (2000)

That the entire private sector has been forced to shed labour over the past ten years has
raised serious concerns about the hedth of South Africas labour markets. Much as for the
growth performance of the South African economy, serious questions face us concerning
the reasons for the poor employment prospects of South Africas labour force. Indeed,
given the evidence presented above, questions surrounding the poor employment creation
track record of the economy not only become overriding as regards the labour market, but
the question of the extent to which the poor growth performance of the economy is linked
to the poor labour market performance, aso presents itsdlf. This is paticulally so since
dl sectors that have faced competitive pressures in any degree have shed labour during
the 1990s, and have done so after facing declining growth rates in employment ever snce
the 1970s. The implication must be that a serious and general dructurd problem is
impacting on the peformance of the labour market, and that this condraint is a long-
danding one that has only emerged in virulent form during the 1990s preventing
employment crestion from taking place.

1.2 Evidence on a Changing Structure to South African Output Growth®

Evidence from developed countries has often pointed to the sSgnificant contribution of
growth in TFP rather than growth in factor inputs to output growth.* One illustration of

3 The discussion of this subsection draws substantially on the detailed evidence presented in Fedderke
(2001f). Readers are referred to this source for any required detail both in terms of more detailed sectoral
TFP decompositions, more detailed temporal decompositions, aswell asreal cost reduction computations.



this emerges when one condders the rdative contribution of labour, capitd and the
remaning Solow resdud or TFP to growth in red output. In effect, the growth in output
in developed countries is difficult to explain by reference to growth in factor inputs, and
indead the weight of expectation for economic growth begins to fal on the contribution
of technologica advance.

An important modulation relevant to deveoping countries has emerged from
international  evidence® Evidence from developing countries has emphesized the
posshility of a changing trgectory in output growth, beginning with a heavy rdiance on
capital-intensve output growth, shifting to TFP growth with risng per capita GDP.

In what follows, we briefly condder evidence on the dructure of the South African
growth experience over the 1970-97 period, employing standard growth accounting
decompositions.

1.2.1 The Methodology and its Limitations

Computation of TFP growth is by means of the dandard prima edimate given by:

Y K

L
TFP:V-SK?-SLE (1)

Where % and s denote the shares of capitd and labour in output respectively, Y denotes
output, K capital, and L labour.

However, it is vitd to redize that evidence to emerge from this smple growth accounting
decomposition can only be understood to be broadly indicetive. The literature on growth
accounting since the contributions of Denison (1962, 1967, 1974) has provided further
sophidtication to the decompostion, and further extensons have emerged due to the
developments in endogenous growth theory (for a useful overview of the developments
see Barro 1998).° Since the potentid limitations arising from the assumption of congtant
returns to scae are addressed in a separate study (see Fedderke 2001g), in the current
context we proceed on the assumption that the smple decomposition can be invoked. In
this, the study follows numerous others internationaly.

1.2.2 TFP Evidence for South Africa

South Africals aggregate experience mirrors that of many developing countries. Table 2
illugrates that the contribution of growth in TFP to South African growth in aggregate

* See, for instance, Abramovitz (1956, 1986, 1993). For continued and more recent discussion of this
evidence see also Fagerberg (1994) and Maddison (1987).

® See, for instance, Lim (1994).

® The crucial limitations of the simple decomposition approach are: (a) that factor inputs are not
disaggregated into quality classes; (b) the assumption that factor social marginal products coincide with
observable factor prices; and (c) the assumption that the production function is characterized by constant
returnsto scale. While Anderton (1999) has proposed an alternative methodology that addresses at |east
some of these concerns, currently datalimitations in South Africa preclude its application.



output has been geadily rising since the 1970s. The 1970s and 1980s saw growth that
was heavily led by growth in capitd and labour inputs, with very little contribution by
technology. In the 1990s the Stuation is reversed: growth in the labour force input
contributed negatively; and growth in the cgpitd input contributed relatively weskly to
growth in GDP. Ingead, the single strongest contributor to output growth during the
course of the 1990s is a strong augmentation in technology.

Growth Of

in Real Which:

GDP Labour Capital Technology
1970s 3.21 117 2.54 -0.49
1980s 2.20 0.62 1.24 0.34
1990s 0.94 -0.58 0.44 1.07

Table 2. Decomposition of Growth in Real GDP into the Contribution of Factors of
Production and Technological Progress
Figures are in percent. Source: Fedderke (2001g)

Thus, the evidence suggests the presence of a strong structurd bresk in the South African
economy. While in the 1970s and 1980s output growth in the economy as a whole was
driven by growth in factor inputs, the 1990s have seen a growing reiance on
technologica improvements and efficency gains in the economy. Part of the reason for
this is that the 1990s saw a dedine in forma sector employment’, such that growth in
[abour inputs could not possibly have added to the growth in red output of the economy.
The declining contribution of capitad to the growth performance of the South African
economy is due to the dedlining investment rate that South Africa has experienced® We
ae thus left with a finding that the contribution of technologicd progress to South
African growth in aggregate has been seadily risng since the 1970s — though admittedly
it has contributed arising share to a declining growth rate in outpuit.

The aggregaie evidence hides drong sectord differences, however. We report the
summary evidence in Table 3. The implication of the evidence is that the principa South
African economic sectors show srong differences in terms of the decompostion of thelr
output growth. The only consgtent festure across al four principad sectors of the South
African economy is that the contribution of the labour factor input toward output growth
has been on a downward trend from the 1970s through to the 1990s. In terms of the
contribution of growth in capital stock, we find that in the agriculturd sectors, the mining
industry and the service indudries, capitd has been of declining importance as a
contributor toward output growth, while for the manufacturing indudtry, it has assumed
increasing importance.®

” See the more detailed discussion in Fedderke, Henderson, Mariotti and Vaze (2000).
8 See the more detailed discussion in Fedderke (2001a), and Fedderke, Henderson, Kayemba, Mariotti and
Vaze (2001).

Thisis consistent with the evidence contained in Fedderke, Henderson, Kayemba, Mariotti and Vaze
(2002).
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Growth in Real GDP Of Which:

L abour Capital Technology
Agriculture, Forestry and Fishing
1970s 4.27 -0.10 2.00 2.37
1980s 4.30 -0.24 -0.56 5.10
1990s 2.40 -0.20 -0.92 3.52
Mining
1970s -1.08 0.51 381 -5.40
1980s -0.55 0.18 3.90 -4.63
1990s -0.60 -2.32 0.10 1.62
Manufacturing
1970s 4.94 1.67 2.78 0.49
1980s 1.48 0.78 121 -0.52
1990s 0.43 -0.47 1.69 -0.79
Service Industry
1970s 341 1.49 2.80 -0.88
1980s 2.81 0.82 1.28 0.71
1990s 1.50 -0.59 0.44 1.65

Table 3: Decompostion of Growth in Real Output into the Contribution of Factors
of Production and Technological Progress, Evidence by Principal Economic Sectors
Figures arein percent. Source: Fedderke (2001g)

Findly, in terms of the contribution of technologicd progress the strongest efficiency
improvements have condgently been evident in the agricultura sectors, though the
contribution declined during the 1990s. Mining, by contrast, while coming off a low
growth rate of technological progress, has been on an upward trend, as has the service

industry. The manufacturing industry has shown the weskest performance in terms of

11



technollolgicd progress in the South African economy'® — a least during the course of the
1990s.

The implication of the above evidence confirms our initid finding: that technology as a
contributor to economic growth in the South African economy has become increasingly
important, though sectord differences cannot be neglected. In particular, the exception to
this finding is in the manufacturing sector, specificdly the 1990s, which has seen a
process of restructuring, with a strong link between growth in capitd stock and output
growth, and a declining importance of technological innovetion.

1.3 Implicationsof the Initial Evidence for the Explanatory Task that Lies
Ahead

The evidence conddered in this introductory section defines a clear set of questions in
trying to come to terms with South Africas (lack of) growth performance.

Fird, it should be evident that the need for an understanding of the determinants of long-
run economic growth is pressng. Sugtanable long-term wdfare improvements in South
Africa reguire economic growth rates comfortably in excess of those maintained by South
Africaat least over the past 30 years.

Second, the changing structure of South African output growth deserves closer attention.
Why has the growth in capita stock contributed in declining measure to the growth in
output? What is it about the labour market that has led to the decline in employment
creation, and hence to a virtud absence of labour as a pogtive contributor to output
growth in South Africa?

10 The exceptional behaviour of the manufacturing sector deserves closer comment. The correlation
between output growth and the contribution to output growth by the three sources of output growth changes
dramatically from 1970 to 1997. In the 1970s and 1980s, the strongest correlation is between output growth
and the TFP measure. In the 1990s, the strongest correlation is between output growth and the growth rate
of capital stock. Theimplication isthat, in the first two decades, sectors that experienced high growth rates
in output were also likely to have a strong track record of technological innovation. In the 1990s, by
contrast, this association has become less prevalent. Instead, strong output growth has become associated
with astrong growth rate in physical capital stock. A number of explanations are possible for this
transformation. Thefirst is the evidence now accumulating that capital marketsin South Africa underwent
restructuring during the course of the 1990s (see, for instance, the discussion in Fedderke, Henderson,
Kayemba, Mariotti and Vaze (2001)). The liberalization of the policy environment saw changed incentives
and rates of return to investment activity, such that capital came to be reallocated from sectors with strong
state involvement, to manufacturing industry. A further potential explanation for the changing profilein
manufacturing sector output growth arises from the likely impact of the period of international isolation
South Africafaced during the 1970s and 1980s. The period of isolation may have made accessto
international advances more costly, increasing the incentive for domestic innovation.

1| the more detailed evidence of Fedderke (2001f), we also present evidence on real cost reduction
contributed by each economic sector, following the methodology of Harberger (1998). The implication of
the findings isthat technol ogical progressin the manufacturing sectorsis highly concentrated in individual
sectors, rather than generalized across all manufacturing sectors. Moreover, the sectors contributing most
significantly to economic growth prove to volatile across time, making the targetting of innovation
incentives by policy makers difficult.



Third, what ese besdes growth in factor inputs might come to raise red output? The
risng contribution of TFP growth gives us one indication, and raises a st of questions
that arise from contributions made to new growth theory. How in particular are we to
undersand the role of human capitd, and the contribution of explicit innovative activity
(research and development) to TFP growth and hence output growth?

It isto this set of questions that we now turn our attention.

2 CONSIDERING THE FOUNDATION OF LONG-RUN GROWTH:
INVESTMENT IN PHYS CAL CAPITAL STOCK

A core determinant of long-run economic growth is the invetment rate in physcd
capitd sock. Regardless of whether we are referring to classcd theories of economic
growth (e.g. Solow 1956, 1957) or modern endogenous theories of economic growth (eg.
Romer 1986, Romer 1990, Grossman and Helpman 1991, Aghion and Howit 1992),
investment in physica capitd is conggently a primay source of growth. Empirica
invedtigations confirm the centrdity of the investment rate in physcd capitd. Levine and
Rendt (1992) famoudy edablished it as the sngle most robust variable in empirica
cross-sectiond growth studies. De Long and Summers (1993) confirmed its importance
as the centrd motor behind long-run improvementsin per capita GDP.

This provides us with an obvious darting point for any invesigaion of long-run growth
determinants in the South African economy. An underdanding of the drivers behind
South African investment must form the most basic building block in undersanding how
we can augment South Africas physcad cepitd stock, and hence the growth rae of
outpuit.

In the discusson that follows, we draw on earlier work regarding the characterigtics of
South Africas cepitd markets. We in with a condderation of evidence on the
determinants of invesment expenditure!” Besides the econometric evidence, we aso
condder some descriptive evidence on the patterns of physcd capitd investment in
disaggregated South African economic sectors, which suggests that conditions in South
African domestic capital markets may have improved over the course of the 1990s.*®

Findly, we extend our discusson of conditions in South African capitd markets to a
condderation of the importance of internationd capitd flows for investment in South
Africa Conddering the determinants of such internationd capitd flows in South Africa
is a naurd extenson with which to condude our discusson of invesment in physca
capital stock.**

2.1 Econometric Evidence on the Deter minants of I nvestment in South Africa

12| n thisinstance we draw extensively on the discussion and evidence contained in Fedderke (2001a).
13 Here we draw on the discussion in Fedderke, Henderson, Kayemba, Mariotti and Vaze (2001).
14 For this evidence we draw on the discussion in Fedderke (2001b, 2001c).
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The modern theory of investment expenditure has come to be focused on the impact of
irreverghbility and uncertainty. While there is recognition of the importance of these two
determinants of the changing size of capital stock, recent contributions to the theory have
provided a more comprehendve understanding of the issues. Most important of these
indghts has been the recognition tha the impact of uncertanty on invesment is
ambiguous ingteed of unambiguoudy positive, asthe early literature suggested.

Ealy work on the link between investment and uncertainty recognized that uncertainty is
important whenever firms make irreversble commitments before the pay off that is to be
generated by the commitment is redized. The main finding from this early literature was
that under condant returns to scade production technology, and assuming uncertainty to
attach to output price, the margind product of capitd is convex in the uncertain output
price, such that risng uncertainty raises the margind vdudtion of an additiond unit of
capitd and hence stimulates investment.*®

The modern literature has emphasized that such a result need not hold under asymmetric
adjusment costs. The discusson is cad in terms of a stochagtic dynamic environment.
Irrevershility of invesment decisons and the posshility of wating meen that the
decison not to invest a the present point in time can be thought of as the purchase of an
option. The option has vaue, snce waiting to invest in an uncertain environment dso has
information vaue, and hence investing now rather than tomorrow has an opportunity cost
associaied with it. Thus, the literature on uncertainty describes two countervailing effects
on invedment: a pogtive impulse through a rigng profitebility of investment (snce
investing may cary information); and a negaive impulse arisng from the opportunity
cost of invesing now rather than in the future (Snce wating may cary information). The
net effect of uncertainty on investment is thus ambiguous, and a méatter to be empiricaly
determined.*®

Since modern theory examines the effect of uncertainty on the threshold a which
investment is triggered, the focus of the theory is on the dynamics of the pocess, rather
than on the long-run equilibrium. A rise in uncertanty rases the threshold a which
investment will be triggered, suggesing a negative link between invesment and
uncertainty. However, uncertainty may aso raise the volatility of profit flows, such tha
the higher threshold levd of profitability is satisfied more frequently than in a certain
environment, generating more frequent bursts of invesment expenditure. In this case, the
effect of increased uncertainty may be to raise invesment expenditure on average. Thus
aggregate investment expenditure during any discrete time intervd may or may not
increase, though it seems certain that the dynamics of the process will manifest greater
lumpiness.

In the present discusson, we examine the determinants of investment expenditure in the
South Africen manufacturing industry. Empirical  gpplications of irreversble investment

15 For areview of the early literature, such as Hartman (1972), Nickel (1978), and Aiginger (1987).
16 A comprehensive coverage of the modern debate can be found in Dixit and Pindyck (1994), while Price
(1995) also provides a useful introduction to the issues.
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models must control for the impact of uncertainty on the user cost of capita.!” One means
of proceeding is to dlow for an explicit impact of uncertanty on the investment reation.
In the edimations that follow, we dlow for an explicit impact on invesment by both
sectord uncertainty as well as systemic uncertainty. Thus we have:

|, =b, +bdInYS - bdInuc, +bsZ  +bs’  +1, 2

sct it 4> sys,it

where |; denotes the investment rate, Y, expected output as proxy for the expected rate of

return on capital stock, uc; the user cost of capital, and s Szysdenotes sectoral uncertainty. 8

The import of the preceding theoretica expostion has emphasized that the signs of the bg
and b, parameters are ambiguous a priori, and are to be determined empirically.

Reaults from edimation ae presented in Table 4. Reaults confirm that sandard
theoretica expectations on the rate of return on capitd and the user cost of capitd are
satisfied. A riSng expectation on the rate of return on capita, and risng user cost of
capitd, serve to rase and depress the investment rate in physicad capita stock
regpectively. In this regard, investment in physica capitd stock in South Africa is thus
susceptible to the dandard  policy levers associated  with  gimulating  investment
expenditure.

The mogt driking finding of the present section is that uncertainty exercises a datigticaly
donificant and strong (see the comparison afforded by use of standardized coefficients)
effect on investment expenditure in the South African manufacturing industry. Moreover,
the effect of uncertainty on invetment is unambiguoudy such as to lower invesment
rates. Ladly, in edablishing the impact of uncertainty on invetment expenditure, it is
vita that the impact of sectord and systemic uncertainty be separated. Both systemic and
sectoral uncertainty appears to be pertinent for investment — though systemic uncertainty
has a stronger impact than does sectord uncertainty.

One explanation for the poor investment performance of the South African economy is
thus the pervasve uncertainty that has characterized, and continues to characterize, South
Africa

17 See for example Ferderer (1993), Guiso and Parigi (1999) and Price (1995).

18 For the systemic uncertainty measure we employ the data set contained in Fedderke, De K adt and Luiz
(20014a). For the precise definition of the other variables deployed, the reader is referred to the discussion in
Fedderke (2001a).

Estimation was by means of dynamic heterogeneous panel data analysis, allowing usto explore the
possibility of heterogeneous rather than uniform responses to uncertainty across economic sectors. Given
the base of modern investment theory in dynamic stochastic processes, such an extension hasimmediate
justification. To our knowledge no other such study exists at present. For amore detailed discussion of the
estimation methodology see Fedderke (2001a).
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Invesment  Stand.

Coeff.

Expected Output 0.75* 0.30
(0.23)

Red User Cost -0.10* -0.05
(0.03)

Sectord Uncertainty  -0.23* -0.09
(0.11)

Systemic -0.04* -0.51
Uncertainty (0.00)
Speed of Adj. To -0.72*
Equil. (0.10)

Table4: Long-run Equilibrium Investment Relation
Source: Fedderke (2001a)

2.2  Somelmmediate Implicationsthat Follow from the Investment Findings for
Growth-Inducing Policy

Uncertainty gppears to impact on invesment raes in the South African manufacturing
sectors. In particular, both sectord and systemic uncertainty lowers investment rates in
the South African manufacturing industry. This result is a condgent and robugt finding
regardless of which other variables are controlled for in estimation.?°

The mog immediate implication that emerges from the empiricd findings is tha the
dandard policy handles deemed importat as a means of gimulaing investment
expenditure are found to be sgnificant. Both the proxy for the rate of return on capita
gock, as wel as the margind cost of invetment come to determine long-run investment
in South Africa The implication of this is twofold. In the firg indance, the impact of
factors that change the user cost of investment (or rate of return on cepita) — such as
taxation rates for indance — can come to act ether as deterrent or as enabler to
investment. Since changes in the red user cogt of capitd influence the investment rate of
manufacturing sectors, changes in the component cost dements that governments can
influence will aso carry with them long-run changes in invesment rates. The cordlary is
that policy makers play a role in cregting the appropriate conditions for risng investment
rates through an dteration of the red user cost of capitd.

Unfortunatdly, the uncertainty findings come to modulae this finding dgnificantly. The
uncertainty findings carry with them both direct and indirect policy implications. Firg,
the direct policy implications arise from the direct (and large) negetive impact of
uncertainty on investment. Thus, sability & a sysemic levd appears crucid if invesment
rates in the South African manufecturing industry are to rise This caries implications

20 | estimation we also tested for the impact of credit rationing, openness of the manufacturing sectorsto
international trade, technological progress, the skills composition of the labour force, the real wage, and
government crowd-in.
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both for the conduct of macroeconomic policy and the need for an emphasis on price
dability in its conduct, but aso for the importance of creating a dable politica
environment that can pursue credible policy orientations over time. By the latter, we refer
to the importance of cregsting a policy environment that renders the policy-making
process predictable, rather than subject to problems of time inconsstency. Past politica
dispensations in South Africa with ther associated large discretionary power vested in
the state, made the prospect of arbitrary date intervention plausble. The move b alibera
democraic polity has lowered this source of uncertainty and we have seen sound
economic reasons for guarding this political advance.

The importance of uncertainty to investment arises in more than the direct sense noted
above. The evidence presented has affirmed the importance of uncertainty in lowering the
invesment rate in South African manufacturing. This confirms not only the importance
of adjustment costs as determinants of investment expenditure, but aso tha uncertainty
rases the threshold rate of return below which invesment is unlikely to occur. At least
two further important policy implications flow from this finding. Frg, it implies that any
policy intervention desgned to dimulate investment expenditure may face serious
condrants in the sense that it may appear ineffectud due to the influence of the rdatively
high threshold bdow which invesment is amply not triggered. Where an indudry is
operating below the threshold rate of return on investment, policy intervention may in
fact dter the rate of return on invesment and hence the incentive to invest, but may not
trigger a physica invesment response because the intervention has not been substantid
enough to breach the threshold. Thus there may be considerable scope for changing
investment incentives by means of policy intervention, without any consequent and
gopreciable change in the investment rate.

The second policy implication then follows as a corollary. Cregtion of a macroeconomic
as wdl as a microeconomic environment that is stable, predictable and devoid of sudden
and arbitrary intervention is a policy god that emerges from the present study, not only
because uncertainty has a direct negative impact on invesment rates in manufacturing,
but adso because it serves to lower the threshold below which investment does not occur.
In effect, lowering uncertainty carries both a direct pogtive simulus to investment, and it
servesto render other policy levers more effective in achieving their objective.

As afind caveat on the findings discussed in the present section, it is important to bear in
mind that the effects identified above ae long term in nature. Hence the conclusions
dravn must congantly be modulated by the redization that adjusment to new
equilibrium invesment rates after any policy intervention will not be ingtantaneous, but
subject to a dynamic adjusment path. Nevertheless, the policy implications for any
concern with stimulating growth are clear.

For the time being we rest the case on uncertainty. What will become gpparent from
further evidence presented below is that the relevance of uncertainty is deeper than its
immediate sgnificance in the context of investment in physical capita stock.
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2.3  Some Good News Regarding Investment: The Relevance of Market
Distortionsin Capital Markets?

The preceding discusson has emphasized the importance of investment expenditure for
long-run economic development, and we have now seen evidence on the determinants of
invessment expenditure in South Africa with the associated policy conclusons. However,
there is dso some indicative evidence that emerges from a condderation of some
descriptive evidence on the South African capitd markets that suggests that conditions
for invesment rates in the South African economy ae improving. In particular, the
evidence suggeds that the leve of digortions in the dlocation of cgpitd in the South
African economy has been declining significantly over the past decade.

Table 5 provides details of the average growth rates in the red stock of ‘machinery and
equipment’ maintained by economic sectors in South Africa, reported in terms of decade
averages?! The growth in the red stock of capitd as measured by ‘machinery and
equipment’ for the economy as a whole has shown a sharp downward trend over the
1970-97 period. While the 1970s saw an average®® growth rate in redl capitd stock of
7.08%, this has declined to 3.77% and 1.4% in the 1980s and 1990s respectively.

21 \We employ decade averages since the growth rate of capital stock is subject to very strong fluctuations
on an annual basis.

22 Computed as an average across all sectors. It is thus unweighted for the relative size of capital stock in
each of the sectors.
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Eledricity, Gasz & Waer 1096 7.03 -4 16 35 36 4
Agricuture, Forest. & Fish. 547 224 AT 24 .| 5
Wizating Apparel 1.32 2.34 -1.36 17 20 G
Construction 13 .48 -1.11 -1.08 39 g 7
Machinery & Mopars 0.4 2.47 -0.97 15 21 a8
Mining & Guarnying 932 B 16 -0.45 34 33 9
Transport, Storage & Commun. g.15 471 -0.13 32 28 10
Eledttical Machine 548 067 -0.01 25 12 11
Tesdiles & Knit -4.43 2.80 0.s0 1 23 12
Foctwear 0.38 0.26 1.45 14 10 13
Coal Mining 1551 F.33 1.48 40 34 14
Other Chem & Fibre 761 032 207 30 11 15
Tok&coo -0.33 -4 . BY 3.88 10 2 16
Basic Chemica = 4.24 0.85 4.03 23 14 17
Petroleumn Refined 1102 272 416 ar 25 18
Financs, Insurance, Real Ea 572 586 4,90 26 30 149
Paper -0.653 18 .30 5.05 9 40 20
F urmituire -2.98 9.64 a.12 2 a8 21
Diamond & Other Mining 10.00 2.4 555 35 22 22
Wholezale & Retail Trade b.B5 0.74 566 24 13 23
Fatricated Maals 4.09 247 872 22 5 24
Whicoe] 273 265 5.958 3 24 25
Other M-tetal Minerals 0.31 223 G.45 12 19 26
Matar wehi & Aoces -1.94 B.05 .51 (o] 32 27
M anufacturing 3.99 1.06 a.00 21 15 28
Commurity, Soc & Per Service 11.49 378 595 38 Eri 29
Rubber 0.7a -0.11 9.61 16 9 a0
Radio Tv & Communi B.27 -1.27 9.99 27 7 31
Leather & Tanning 0.35 -2.01 10.44 13 51 32
Plastics 3.25 B.54 1nE4 20 35 33
Focd 012 2.84 1074 11 26 34
Beverages 3.16 5.89 12.24 19 ) 35
Basic lron & Steel 838 -3.52 1358 33 3 36
Publish & Printing -1.61 566 1415 a 29 a7
Glass -1.749 1050 20.38 7 39 a5
Bas k-Ferrous Meta 212 2.09 2687 13 17 39
Transport Eguipmen 5. A7 -10.61 2519 28 1 40

Table 5: Proportional Growth Rate: Machinery and Equipment. Figures are
average annual percentage growth rates. Source: Fedderke, Hender son, Kayemba,
Mariotti and Vaze (2001).

However, this aggregate trend inevitably conceds strong sectord differences. In
particular, the most noticegble sructurd change in the growth of cepitd to emerge is that
manufacturing sectors thet traditiondly had relatively low growth rates in capita stock in
comparison with other sectors in the economy during the course of the 1990s have shown
the most rapid expansion of capitd stock in the South African economy.

By contrast, the 1980s not only saw a very severe negative impact on numerous
manufacturing sectors in terms of the growth of ther cepitd stock, but saw a number of
sectors with grong date involvement (electricity, gas and water), or srong mining
presence (gold and uranium, cod) amongst the leading investors in capital stock.
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The 1970s show an even more marked bias toward the strongest growth in capitd stock
for sectors with a strong mining bias, or heavy dae involvement (the ten sectors with the
srongest growth rate in capita stock during the course of the 1970s were: eectricity, gas
and water, transport, storage and communication, petroleum refining (hence SASOL),
condruction, gold and uranium, cod, diamond mining, community, socid and persond
sarvices, basic iron and stedl, and other chemicals and fibers).

The evidence suggests the plaughility of a digortion in the South African capita markets
due to the heavy reliance on the mining of primary commodities during earlier phases of
development of the South African economy, and the presence of subgantia government-
led invesment in capitd stock in a number of core sectors (electricity, gas and water,
petroleum refining). The gradudly reduced rdliance on primary commodities in the South
African economy and reduced Sate involvement in “drategic’ investments plausbly has
triggered a redtructuring of the South African capitd market. In particular, sectors whose
access to cagpitd might have been limited due to the demand emerging from mining and
date sectors (both increasng the financid cost of entry into financid capitd markets)
have shown strong growth in thelr capita stock.

The evidence suggedts that the 1990s, with their greater reliance on market forces and a
decreased reliance on date-led investment, are leading to a restructuring of the South
African capitd makets Since redtructuring of capit markets inevitably takes time to
accomplish, such a process is likely to be in its early phases. The encouraging implication
of such a line of reasoning (if correct) is tha one explanation of why investment
expenditure in South Africa is currently at such low levels is amply that srong growth
rates in capitdl sock are being maintained in sectors with low absolute levels of capita
sock. Such sectors may have been prevented from increasing their capitd stock from
past digortions in the economy's cepitd markets. Over time, however, if the restructuring
of the capital markets is in line with new patterns of development, and greater reliance on
market forces is alowed to proceed, the absolute volume as well as the proportiond
increases in manufacturing sector capital stock may raise the aggregate growth rate of the
economy's capital stock to more reassuring levels than are being currently maintained.

An dterndive explanation might be that reaive factor prices are forcing a switch to
capital in place d labour.?® However, since of the ten sectors with the strongest growth in
capitd  stock, five experienced negative growth rates in red per labourer remuneration
over the 1970-97 period,®* and three” further sectors experienced growth rates in labour
productivity that exceeded those of the red wage, this may not prove to conditute a
genera explanation of the structural change in capital employment noted 2°

211 other words, arising real cost of labour may be making it advantageous to switch from labour — to
capital-intensive production.

24TV, radio and communications equipment, |eather and leather products, basic iron and steel, publishing
and printing, and transport equipment.

%5 plastics, beverages , and basic non-ferrous metals.

26 For amore detailed discussion of the labour market issues, see Fedderke, Henderson, Mariotti and Vaze
(2000).
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At the very leadt, both the move toward a smdler rdiance on primary commodities in the
South African economy over the 1970-1990 period, and grester emphasis on market
forces in the policy environment of the 1990s, are plausbly the reason for the
restructuring of the South African capitd market.

Clearly more research will be required in order to establish with greater certainty whether
the degree of digortion in South African capitd markets has been declining. For purposes
of the present discussion, however, the evidence presented above suggests that not al is
unwell with South African capitd markets. The redlocation of capitd during the 1990s is
a dgn that despite the continued maintenance of reatively low aggregate investment rates
in the economy, a least the qudity of the investment that is being undertaken may have
been improving.

24  Thelmportance of Capital Flows: The Return of Uncertainty

A long-ganding dtructural condraint in the South African economy has been the shortfdl
of savings reaive to the invesment needs of the economy. In Fgure 5, we illudtrate by
consdering the private sector savings®’ and invesment®® rates for South Africa Except
for very brief periods in the 1960s and the early 1980s, South Africas private sector has
not produced sufficient savings to cover its demand for physcd capitd formation. The
implication is that South Africa has been and remains reiant on capitd inflows in order
to financeits physical capital formation.?

Undergtanding the congraints on physical capitd formation cannot therefore be divorced
from an underganding of internationd ceapita flows in the South African economy.
Fedderke (2001b, 2001c) provides some insgght into factors governing capitd flows into
and out of South Africa

27 Defined as the sum of corporate saving (Unit: R millions, current prices (Period)) [Source: SARB

Quarterly Bulletin (S-129)] and saving by households (Unit: R millions, current prices (Period)) [Source:
SARB Quarterly Bulletin (S-131)], as a proportion of gross national product at factor cost (Unit: R

millions, current prices (Period)) [Source: SARB Quarterly Bulletin (S-127)].

28 Defined as the ratio of gross fixed capital formation at current prices by private business enterprises
(Unit: R millions, current prices (Period)) [Source: SARB Quarterly Bulletin (S-116)] to gross national

product at factor cost (Unit: R millions, current prices (Period)) [Source: SARB Quarterly Bulletin (S

127)].

29 A factor that must also go some way toward explaining the relatively high interest rates the South African
economy maintains.
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Figure5: Private Sector Savings and Investment Rates

Following the theoreticd expogtion cb;lven in Fedderke (2001b) in specifying a moded
identifying determinants of capita flows™ the rdevant relationship is given by:
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where p denotes the rate of time discount, a, b, parameterize the margind rate of return
on domestic assets, g, d the margind rate of return on foreign assats, a, b, the margina
cost of adjusting domestic asset holdings, ¢, d, the margind cogt of adjuding foreign
ast holdings, and pgy denotes the risk of expropriation that ataches only to domestic
assets.

Theimplication of equation 3 quite Sraightforwardly is that we would expect:

Capital Outflow = (Risk", Foreign" Return, Domestic™ Return) (4)

30 \While Fedderke (2001b) identifies characteristics of the ratio of domestic to foreign assets both in
intertemporal equilibrium aswell as the optimal adjustment path to intertemporal equilibrium, since we are
here concerned with capital flows, it isthe latter with which we must be concerned.



The crudd findings to emerge from estimaior®: are presented in Table 6. Estimations
are for the standard short and long-term capital flow measures reported in the baance of
payments (TNORM)*, three measures of capitd flight constructed according to the
indirect method (KFIND),®® the balance of payments method (KFBOP),** and the derived
method (KFDRV).®*® We have two proxies for the rate of return on a capitd asset
portfolio, with DIDIFFL dencting the change in the exchange rae adjusted interest
differentid,*® and GROWTH denoating the percentage change in GDP. As risk proxies we
employ DOVAL defined as the change in the degree of over/undervauation of the
exchange rate in terms of PPP, DInPOL1 defined as the change in an index of politica
rights, 37 and INPOL2, which is the index of politicd instebility we have dready
encountered in the investment discussion above.

TNORM KFIND KFBOP KFDRV

DIDIFFL  -022  -011 -045 -064
GROWTH  0.36 039 070 054
DInPOL1  -030  -011 -019 059
InPOL2 053  -060 -018 -0.13
DOVAL(+1) 0.25 015 025 110

Table6: Standardized Long-Run Coefficientsfrom ARDL Estimation

The crucid point to emerge is that the results do conform to the portfolio theoretic
expectations generated by the theoretica discusson contained in Fedderke (2001b). Thus
an improved rate of return on assets and reduced risk on assets will incresse capita
inflows into South Africa — though the magnitude depends on the various rate of return
and risk dimensions.

The second point to note is that capitd flows (irrespective of the “normd flows'/“flight”
diginction) in South Africa prove to be sendtive to political risk. We note that both
changes in the levd of palitical rights — and the levd of politica ingability — impacts on
cgpitd flows. Higher ingability and politica liberdization in South Africa both served to
dimulate capitd outflows. We note further that it is difficult to argue tha the three capitd
“flight” measures are more responsve to risk than the “norma” capitd flow measures of
the balance of payments — with the exception of the KFDRV measure.

The risk dimendons tha proved to be crucid for investment in physica capitd stock in
South Africa directly transfer their importance to one of the crucid enabling conditions

31 Estimation isby ARDL cointegration techniques. See the detailed discussion in Fedderke (2001c).
Detailed descriptions of the variables employed in estimation can be found in the paper.

32 We adopt the convention throughout that a positive magnitude denotes capital inflows, a negative
magnitude capital outflows.

33 See the discussion in World Bank (1985).

34 See Cuddlington (1987)

35 See Dooley (1988).

38 Defined as the difference between the foreign and the domestic interest rate. Thus a positive DIDIFFL
should trigger capital outflows.

37 See Fedderke, De Kadt and Luiz (2001a) for a detailed description of the index underlying this variable.
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for invesment in South Africa Given the shortfdl of private savings rddive to
investment expenditure, we continue to rey on capitd inflows into the economy.
Therefore, short of achieving an increese in the socid savings rate, South African
reliance on capitd inflows drengthens the need to minimize any source of uncertainty
tha may deract from invetment, or from capitd inflows Transparency, predictability
and credibility of politica processes will serve a crucid role in determining whether the
process of democratization in South Africa brings about economic as wel as politicd
benefits for the mgority of the South African population.

Furthermore, to the extent that the aggregate growth measure contributes to the long-run
determination of cegpitd flows, the implication is that capitd inflows follow from the
creation of favourable growth prospects. Cepitd inflows are thus potentialy secondary
dimuli to economic growth, in the sense that they themsdves respond to dready
favourable growth performance. Of course, the additiond capita inflow may further
enhance growth in output.

Capitd flows and flight have become more favourable to South Africa snce the early
1990s. However, lowering political uncertainties, and the need to offer hedthy rates of
return to potential investors, should continue to be a central concern of policy makers.

3 FURTHER REFLECTIONS ON SOME INSTITUTIONAL FACTORS
RELEVANT TO LONG-RUN DEVELOPMENT PROSPECTS

In the discusson thus fa we have encountered the importance of inditutiond
determinants, both of invesment in physca capitd gtock, as wel as capitd flows into
the South African economy. Uncertainty arisng from the naure and ingability of the
South African politica dispensation of the past has undoubtedly had sgnificant impacts
on the process of physcd capitd formation in the South African economy, as wdl as its
ability to attract capita inflows.

An obvious extenson to this line of inquiry is whether the need for consderation of
inditutiond factors as determinants of long-run growth prospects is necessary, in the
sense that inditutiona dimensons may exercise an influence on growth directly, as well
asindirectly via capitd formation and capitad flows.

3.1  Direct Ingitutional | mpactson Output Growth?

The posshility of a link between socid and politica indtituions and long-run economic
development has been the subject of an extensive literature. From modernization theory*®
— with its podulated podtive association between economic and politica development,
emphasis on property rights as foundationd to long-run development in the work of
North (1981, 1990) and North and Thomas (1970, 1973), and emphasis on the importance
of the credibility of politicd dispensations®® — to the recent introduction of socid

38 See, for instance, the classic Lipset (1959), while Diamond (1992) provides a useful overview of
subsequent developments.
39 See, for instance, Borner, Brunetti and Weder (1995).

24



capitd,*® explorations of the posshility of a link between inditutions and economic
development are recurrent themes. Theoreticd forays have been accompanied by a
growing body of empirical evidence™

Interpretations of the evidence should be undertaken with some measure of care,
however. The theory underlying the link between inditutions and economic growth is
dill under development, and as a consequence, interpretation of empirical Specifications
is not without ambiguity.*> Moreover, there is no reason to suppose that the nature of the
link between inditutions and output is homogeneous across countries®® If so, there is
consderable scope for further explorations of the link between inditutions and economic
development in more detailed dinical examinations of country-specific case studies.

Fedderke, De Kadt and Luiz (2001b) represents one such attempt for the case of South
Africa, exploring the role of political instability, political rights and property rights* in
South African growth processes in a time series context employing long runs of data In
the process, questions outlined in the introduction of this section are explored in grester
detall. Which inditutiond dimensons are important to the growth process in South
Africa, and are the channds of influence direct or indirect?

Results obtained through the econometric investigations do suggest some clear patterns
of associaion between the inditutiond and economic variables incorporated in the sudy.
Figure 6 summarizes the findings, which ae consgent with the evidence dready
presented on the invesment function above, but dso indude additiona nuance® Firgt,
note that the crucid impact of the inditutiond dimensons on economic growth in South
Africa appears to have been on the capita-labour ratio. Moreover, the empirica evidence
suggests that both politicd ingability and property rights are important determining
factors of cgpitd accumulation in the South African economy. Thus the evidence
uggests that it may indeed be a range of inditutiond dimendons that are important for
long-run capita accumulation, rather than just a single isolated aspect of the inditutiond
environment. This represents a potentidly important extenson to the findings noted on
the investment rate, as noted above. In particular, we should note that the policy need
identified regarding increased sendtivity to perceptions of sability surrounding  the
policy making process requires further modulation.

Second, given the long-term nature of physicd capitd commitments, it would indeed be
drange if property rights were not of foundational importance to economic agents who
can anticipate the pay-off to their activity only some (often condgderable) time in the
future, which can be subject to consderable risk quite gpart from any ambiguity they face
in ownership. Where the agent — who is responsible for setting the rules of the game that

“0 See Coleman (1988, 1990), Putman (1995) and Fukuyama (1995a, 1995b).

“1 Barro (1991) isthe classic reference that perhaps triggered the rush.

42 See, for instance, the discussion in Fedderke and Klitgaard (1998).

“3 Fedderke (2001d) demonstrates not only that the steady state characteristics of growth processes are
highly sensitive to the nature of the postulated link between institutions and production, but that thereis
strong empirical evidence to suggest that the link differs fundamentally between countries.

# These institutional indicators are again drawn from Fedderke, De Kadt, and Luiz (20014).

“S The reader isreferred to the paper for the detailed estimation results that underlie these conclusions.
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condiitute the inditutions — is not seen to be fully and credibly committed to those rules
that confer ownership in the pay-off agents obtain for the risk they underteke, confidence
and hence invesment isinevitably going to be compromised.

Third, litle evidence emerges suggesting that the inditutiona variables directly impact
on output in addition to the indirect link via the invesment rate. Instead, we find that
economic development as measured by the level of real per capita output comes to drive
indtitutional  development both in terms of the rights dructure within the politica redm,
as wdl as in tems of the levd of political ingability that prevals in South African

sodidy.

Politizal Freedom

Political Instability

Property Rights

Per Capita Cutput

Capital-Labour Ratio

Figure 6: Patterns of Association

Findly, it is worth emphaszing once agan the fundamentd sgnificance of the findings
reported above and in the section on investment for the conduct of economic policy. On
the bass of evidence tha has emerged both for the domestic economy and
internationdly*®, there is little doubt that the pursuit of macroeconomic stability is vitd as
pat of growth-enhancing economic policy. However, macroeconomic dability is only a
part of the sory, and one might argue the easy part. Far more demanding is the need to
edablish that the policy commitment is credible, and that the inditutional framework
within which it is achieved is one tha will itsdf hold and dlow economic agents to
redize the fruit of ther [abour.

46 See the discussion in Mariotti (2001) for evidence on the impact of macroeconomic policy on South
African long-run economic growth, aswell as Barro (1991) and Fischer (1991, 1993).
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Where inditutiond stability requirements are not met, we dand to lose the benefits that
should accrue due to the commendable and considerable achievements that South Africa
has redlized through its strict macroeconomic discipline,

3.2 A Further Set of Consderations. The Impact of Market Distortions

The discusson of capitd markets in South Africa has dready pointed to the potentid
importance of capitd market distortions in the dlocation of cgpitd in the South African
economy. Yet, what may apply to capitd markets may well aso be rdevant to other
markets in the economy. In effect, my concern here is with perhgps the single most
important inditution for long-run economic development of dl: the market. Evidence is
beginning to accumulate thet the functioning of the market mechanism in South Africa
leaves congderable room for improvement.

For purposes of the present discussion | would like to emphasize three points.
3.2.1 Trade Liberalization

The 1990s have seen a laudable first attempt on the part of South African policy makers
to initite trade liberdization. One need not dwel on the wdl-known reasons why
economists would welcome the remova of the digtortions that trade barriers introduce in
this context. Rather, what gives cause for concern is that the extent of trade liberdization
in South Africa during the 1990s has been somewhat less comprehensive than is often
thought. In congdering effective protection rates of South African economic sectors,
Fedderke and Vaze (2001) show that sectors responsible for gpproximately 50% of South
African GDP have experienced increased effective protection over the 1988-98 period. A
further 35% of GDP has experienced little or no change in effective protection, leaving
only 15% of GDP subject to sgnificant liberalization. What is more, evidence to suggest
that lowering of protection has led to increased import penetration is ambiguous a best,
while there is far dtronger evidence suggesting that those sectors subject to sgnificant
liberdization have dso been those redizing the strongest successes in improved export
performance in the economy.

The point here is smple: the digtortionary impacts of trade barriers matter, and we have
ome way go in removing these impediments to improved efficiency and productivity in
the South African economy.

3.2.2 The Labour Market

We have dready seen from the discusson in the introduction to this paper that the lack of
employment creation in South Africa caries implications beyond the direct wefare
losses that attach to foregone work opportunities. Lack of utilization of the labour factor
of production adso means foregone growth opportunities. For this reason the lack of
dtention pad to mispricing and hence resource misdlocation, as wdl as the labour
market rigidities that characterize South African labour markets, is astonishing.
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Inappropriate pricing and rigidities in South African labour markets are arguably two of
the most widdy documented characterisics of the South African economy to have
emerged during the course of the 1990s. The wage dadticity of employment has time and
agan been found to be negative in empirica dudies. Supporting descriptive evidence
points to continuing rigidities, which creste obstacles to employment crestion. Readers
who require additional evidence are referred to discussons in Lewis (2001), Arndt and
Lewis (2000), Nattrass (2000), and Fields (2000). Fedderke and Pirouz (2000) deal with
the case of the South African mining sector that has been subject to particularly heavy
labour shedding during the course of the 1990s. Smilarly, Fedderke, Henderson, Mariotti
and Vaze (2001) show that employment gains in South African labour markets have been
redized only in sectors in which productivity gains have outstripped increases in the red
wage rate.

It is dso worth mentioning that the problem is not trade liberdization. As the discusson
above has reminded us, trade liberaization in South Africa has been imperfect at bed.
Even accepting that trade liberdization has impacted on South African labour markets,
Fedderke, Shin and Vaze (2000) show that the demand effects have, if anything,
dimulated demand for labour. Instead, what has damaged employment prospects have
been increases in wage demands not mandated by technology and globalization effects.

Let us be cler aout wha is being sad: wage rates matter for employment in South
African labour markets. This is not to deny that there are not additiond problems in
South African labour markets. Without doubt, informationa asymmetries, segmentation
of the labour market, poor sills digtributions, and many other factors complicate the
gory. In the firgt instance, there is no evidence that could explain how these factors can
account for the conggently worsening employment cregtion capecity of the South
African economy since 1970. Moreover, even if such evidence emerges, such factors are
long-term gtructural condraints. There is no excuse for continuing to hold up reforms on
those factors that might meke an immediate differenc: the price of labour is fird and
foremost amongst these.

3.2.3 Output Markets: The Sgnificance of Mark-Ups Over Marginal Cost

Inefficiencies are not redtricted to labour markets in South Africa Output or product
markets appear to be associated with considerable pricing power on the part of producers.
Fedderke and Schaing (2000) suggest that the mark-up over unit labour cost in South
Africa is severd orders of magnitude greater than that found in smilar $udies for the US.
If correct, the drength of the mark-up crestes problems not only for the successful
conduct of macroeconomic dabilization policy (inflation targeting in paticular — see the
discusson in Fedderke and Schaing 2000), it aso creastes scope for continued mispricing
of labour through inappropriate forms of wage settlement between big busness and
organized labour in the economy, with the atendant employment implications The
presence of pricing power in South African output markets also siggests thet the leve of
compstitive pressure in output markets is not sufficiently high, lowering the internationa
competitiveness of South African production.
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3.2.4 Someconclusions

The ggnificance of the discusson is tha it suggests that the market mechanism in South
Africa is by no means as hedthy as it should be in order for resource dlocation to be
optima for the production and augmentation of output over time. Furthermore, the
suggestion is that rigidities are widespread, covering not only the often-cited |abour
market inflexibilities, but extending to output markets in the economy, as well as the
opportunities and incentives to trade in the economy.

Efficency losses generated by imperfectly functioning markets trandate into foregone
growth opportunities. Further trade liberdization, lowering labour market rigidities, and
ensuring proper competitive pressure is exerted on producers in the economy al emerge
as appropriate policy concerns for the future.

4 INNOVATION, HUMAN CAPITAL, AND THEIR RELEVANCE TO THE
SOUTH AFRICAN CONTEXT

Modern growth theory has placed increased emphasis on innovetion as a long-term driver
of economic growth, with explicit atention focusng on the source of technologica
innovation in the economy. As we saw in an earlier section of this paper, such focus is
not inappropriate for the South African context.

What is common to many gpproaches to endogenous growth theory is the presumption
that innovation is the outcome of an explicit devotion of resources to technologica
advance. Where contributions differ is in their identification of the nature and impact of
such resources. For Romer (1986) type modds, the source of innovation are spillovers
attaching to invesment in physca cepitd stock. For the Lucas (1988) variant, the
goillovers can be agued to emanae from investment in human raher than physca
capitd dtock. Findly, in variants of the Schumpeterian approach to long-run growth,
innovation is the explicit outcome of the devotion of resources to technicd advance,
rather than the production of final output.*’

4.1  Thelmpact of Endogenous Growth Processesin South Africa

The crucia question for our purposes must first be whether endogenous growth processes
are present in South Africa, and secondly, what form such endogenous growth processes
might teke. The laiter is crucd given the divergent policy implications that the
dternative conceptions carry. Fedderke (2001g) addresses this set of questions
econometrically.*®

47 For anon-technical discussion of the generic approaches to endogenous growth theory, and their
implications for economic aswell asinstitutional development, see Fedderke (2001e).

The methodol ogy applies dynamic heterogeneous panel analysis to the South African manufacturing
sectors.
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Esimation is of: TFP=£+b§+égiZi ()

i=1

Where % denotes exogenous technologica change, ;denotes gther growth in physca

capitd stock (for the Romer (1986) type of approach), growth in human capitd (for the
Lucas (1988) type of agpproach), or growth in intermediate inputs or qudity ladders
(under Romer (1990) or Grossman and Helpman 51992) type approaches), denotes a
range of additional regressors suggested by the literature*®

Here we skip the range of estimation issues that arise, and directly proceed to sdient
esimation results. Since the results are symmetrical, we focus discusson on those for the
sillover specification in Table 7, though the additiona modulations to emerge from the
Schumpeterian findings are dso touched upon. More detailed discussion of these results,
including the Schupeterian case, can be found in Fedderke (2001g). WENROL denotes
the primary and secondary school enrolment rate for “whites” TOTENROL denotes the
primary and secondary school errolment rate for al populatiion groups, MATHPRP
denotes the proportion of matriculants dtting mathematicss, DEGREE denotes the totd
number of degrees issued by universities, NESDEG denotes the number of degrees issued
in the naurd, engineering and mathematica sciences (NES), NESDEGPRP denotes the
proportion of NES degrees issued, APPCAP denotes the per capita apprenticeship
contracts issued, PATENT denotes the number of patents registered, and R&D denotes an
indicator of research and devel opment expenditure.

While the reaults confirm the presence of gpillover effects for South African
manufacturing, it is important to note that the confirmation is not unconditiond. In the
fird ingance, we should note that to the extent that spillover effects are corroborated,
they take the form suggested by Lucas (1988) rather than Romer (1986). The coefficient
on the growth rate of the capitd stock is consstently negetive (even where we control for
invessment in human as well as physcd capitd) and ddidicdly dgnificant. Since the
coefficient of the cepitd growth rate should control for the pogtive contribution of
capitd stock over and above that implied by its income share due to spillovers, this
conditutes a rgection of Romer-type spillover effects in South African manufacturing
industry.

On the other hand, Lucas-type spillover effects do find some support, in the sense that at
leest some of the human capitd invetment varigbles indicate podtive and sgnificant
coefficients. However, even here the support for Lucas spillovers is circumscribed. In
paticular, only very specific types of investment in human capitd contribute pogtively
to productivity growth. The proportion of matriculation students sitting mathematics, and
the proportion of NES degrees in totd degrees, are the only two human capitd variables

49 Fedderke (2001g) elaborates.



that provide a podstive and dgnificant contribution to productivity growth in South
African manufacturing industry over the 1970-97 period.

By contragt, the totd school enrollment rate, and the tota number of degrees issued by
South African univerdties, while sgnificant, contributed negetively to TFP growth, while
the white school enrollment rate, the total number of NES degrees, and the number of
apprenticeship contracts per capita prove to be inggnificant.

Wha counts for purposes of the innovative activity that is coupled to long-run output
growth in South African manufacturing, is not O much the production of human capita
per se but the production of quaity human capitd, as proxied by the math and NES
degree proportions. There are a least two good reasons that make this finding plausble:
quaity human capitd is dmply more likdy to have the postive spillover effects
identified by Lucas (1988), while poor qudity human capitd does not; and a second
interpretation of the evidence might point to an improved qudity of screening by an
educationd system (both primary and secondary, and tertiary) with risng math and NES
degree proportions. This is turn would reduce the risk faced by producers wishing to hire
human capita for purposes of innovative activity.

The results of edimations testing the Schumpeterian hypothesis confirm the presence of a
positive impact of research and development expenditure on growth in TFP, as postulated
by Schumpeterian theory. Thus the findings confirm the presence of the pogtive impact
on output growth of innovative research and development activity underteken by the
private sector. Results from the range of human capita indicators again point to the
posshility of a podtive impact of human cepitd spillovers on productivity growth.
However, jus as for the spillover results, the particular dimenson of human cepitd
investment controlled for proves to be crucid. The podtive impact on productivity
growth emerges from the NES degree proportion variable (as it did for the spillover
discusson), while a number of human capitd variables prove to be negaive and
dggnificant (WENROL, APPCAP) or indgnificant. The interpretation of this evidence
remans much the same as for the spillover results above. While the human capitd
dimenson can legitimady be argued to have a postive impact on long-run productivity
growth, it is above dl the quality dimenson of human capitd that exercises this effect
rather than the quantity of human capitd.

The empirical evidence from the South African manufacturing industry thus gppears to
point to a pogtive impact from both explicit R&D activity, as well as the human capita
dimendon, particularly the qudity dimension of the latter.

4.2  South Africa's Legacy of Human Capital Creation

We have seen that human capitd creation mekes a difference to economic growth
prospects in South Africa. In addition, we have seen that it matters what sort of human
cgpitd investment is undertaken. It is not just a matter of the quantity of human capitd
generated — the qudity of the human capitd is of the essence. In this section, we consder
the legacy of South Africas human capita creation. Just how good has it been — or
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perhaps more appropriately, just how bad, given the findings above on what does and
what does not make a difference?

Needless to say, the issue of South Africas legacy of human cepitd credtion is a vexed
one. It was one of the principad vehicles through which the policy of apathed
ggnificantly skewed the opportunities facing its citizens, and thereby serioudy damaged
the long-term developmenta capacity of the economy. It is here more than anywhere dse
in the sudy that the legacy of gpatheld is not only evident higoricdly, but continues to
exercise its influence to the present day.

In the discussion that follows, we focus on the educationad system in South Africa, and its
performance. This is not to say tha the other dimensons of human capitd are less
ggnificant: the focusis merdy determined by data availability congderations.

The discusson that follows draws subgtantidly on earlier published findings on the South
African educationd system.>® In the earlier work, we addressed the performance both of
South Africas schooling system, as well as various components of its tertiary educationd
sysdem. In the discusson that follows we amply highlight some of the more sdient
features that emerge from the data

4.2.1 A Characterization of the Performance of South Africa's Schooling System

That dl is not well with South Africas schooling system is not news. Performance or
lack of it in various pats of the schooling sysem is the focus of much anecdotd
evidence, and debate surrounding the issue intendfies annudly on publication of
matriculation pass rates.

However, it is possble to be precise about the nature of the schooling system's
performance> In Figure 7, we report matriculation pass rates in the South African
schooling system, distinguishing between “white” and “black” matriculation pass rates>?

While the white matriculation pass rate (WpasRat) shows an unambiguous trend
improvement over the entire 1911-1993 sample period, for black matriculation the
evidence is mixed. While black pass rates (BpasRat) increase from 1955 through to 1976,
they then decline steadily until 1993. In the period for which we have separate figures for
both black and white pass rates (1963-1993), with the sngular exception of 1976 when
the black matriculation pass rate approaches the white, the black rate consgently fals
below the white rate by a consderable degree. During this period, the white pass rate
days within the 75-95% range, while the black pass rate — with few exceptions — fdls
below 60%. The difference, in the worst years for black education, lies in the region of 60

percentage points.

°0 See Fedderke, De Kadt and L uiz (2000, 2001b).
®1 For afuller discussion of these results see Fedderke, De Kadt and L uiz (2000).

2 For purposes of precision and consistency, we have followed the classificatory conventions deployed by
the South African authorities during both the pre-apartheid and apartheid periods.



A further distinguishing festure of the two pass rates is that the black pass rate fluctuates
wildly. By contrast, the white pass rate fluctuates in an dmost equivdently wild fashion
only during the very early period of politicd and societd consolidation after Union
(1910-1923).>® The black schooling system thus not only produced pass rates tha lie
consderably below those of the white system, but the black system aso appears to have
been more prone to either a series of shocks, or did not serve as a condstent screening
mechanism — or both. Either reason for the fluctuations in pass rates is likdy to have
proved damaging for any podtive incentive mechanisms present for black pupils,
lowering the likdihood that what human capitd accumulation was on offer to pupils in
the black schooling system would be absorbed.

Dependent Variable: Growth in Totad Factor Productivity

Regressors Soill-Over Effects Regressors Schumpeterian
Effects
: -0.004* R&D 0.02*
% (.000) (.01)
WENROL -0.03 WENROL -0.67*
(0.34) (0.30)
TOTENROL -0.12* TOTENROL -0.09
(0.04) (0.05)
MATHPRP 0.11* MATHPRP 0.02
(0.04) (0.04)
DEGREE -0.1 X10% DEGREE -0.1 X10°
(0.1X107®) (o.1x10'52
NESDEG 0.00 NESDEG -0.1 X10
(0.00) (0.1X107°)
NESDEGPRP 0.79* NESDEGPRP 1.00*
(0.32) (0.39)
APPCAP 13.82 APPCAP -50.75*
(15.13) (19.52)
LnPATENT 0.01* LNPATENT 0.02*
(0.004) (0.00)

Table 7: Testing for Spillover Effects.

Figures in round parentheses denote standard errors. * denotes significance.

%3 The distinction becomes evident from a comparison of the standard deviation that attaches to the
percentage change in matriculation pass rates for whites and blacks: 8.85 and 16.57 respectively.
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Figure 7: Matric Pass Rates.
Source: Fedderke, De Kadt and Luiz (2000)

Raw matriculation pass raes form a legitimate standard of comparison of the dternative
schooling sysems only if the two examination dandards are comparable. Anecdotd
evidence makes this assartion questionable. We therefore weight the matriculation pass
rates of white and blacks by the proportion of tota matriculation candidates Stting
mathemetics (in either higher or standard grade).>* In Figure 7, we report the results as
AdjWTotPesRat and AdjBTotPasRat for white and black candidates respectively. The
implication of weighting the pass rates is that the divergence between the measures of
white and black schooling system output is further exacerbated. At no point in time does
the weighted black pass rate approach the weighted white pass rates — with the minimum
differential at approximately 30 percentage points.

The weighted pass rates for whites further suggests that the improvement in the white
schooling system has been consderably less draméatic than implied by the unweighted
rate. Indeed, while there is some improvement in the weighted pass rate post-1975, the
1930-1975 period does not manifest any consistent trend. Moreover, weighted black pass
rates dso manifex somewhat different trend patterns from the unweighted series The
improvement in weighted pass rates runs through the late 1980s, declining theresfter to
the end of the sample period. Thus the decline sets in a decade later than implied by the
unweighted pass rates.

>4 We choose mathematics for the following reasons. Mathematics has as clearly identifiable objective
performance standards as any subject available to matriculation candidates, and therefore application of
subjective standards of assessments are minimized. Moreover, we consider mathematics to be foundational
to awide range of cognitive activities and vocational skills. Lastly, mathematics (and science) was used as
the central indicator of the quality of the educational system in the Hanushek and Kim (1995) growth study
—and proved amore significant predictor of long-run economic performance than the quantity of
education.



The mahs-weighted matriculation pass rates further prove to manifest congderably
higher volatility for both whites and blacks. In the case of blacks, the standard dbvidtion
of the percentage change of the pass rate increases from 16.57 to 30.37, while for whites
theincrease isfrom 8.85 to 13.09.

In terms of weighted pass rates, even the best schooling system in South Africa is thus
subject to severe qudity congraints. Indeed, a consderation of the proportion of black
and white pupils taking mathematics in ether higher or standard grade reinforces the
point. For whites, the proportion of tota matriculation candidates Stting mathematics has
been in steady decline since the 1930s, accelerating during the course of the 1980s, to
reech a low of 40% of dl white matriculation candidates (see Figure 8). By contrast, the
proportion of black candidates writing maths rose until the late 1980s, though the trend
has been reversed since, and has come to lie at the 30% level in 1993.
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Figure 8: Proportion of Matric Candidateswith Maths.
Source: Fedderke, De Kadt and Luiz (2000)

S0 the performance of the schooling system in South Africa is poorer than we might wish
for. Can we provide some ingght as to why this might be the case? Part of the answer lies
with the naure of the inputs into the schooling system. Where inputs into the human
capitd creation process are poor, it is hardly surprising that the output will suffer in terms
of itsqudlity.

Evidence that inputs into the schooling process have suffered from poor qudity emerges
in a least three diginct dimensons. First, a comparison between pupil-teacher ratios in
white and black schooling suggests that the educationa opportunities in the two
schooling systems were not equal. Figure 9 reports the pupil-teacher ratios for both public



and private schools for whites and blacks® The most sdient point to emerge from an
examination of the data is that white educational opportunity, regardless of whether the
opportunity arose in public or private schools, is consstently and consderably better than
black educational opportunity. White public school pupil-teacher ratios (WpubPupTch)
never rise above the mid-20 levd (the very highest ratio is 24.06 in 1952), while the best
black pupil-teacher ratio is provided by the private schooling sysem (BPvtPupTch) in
1941 at aratio of 31.61. Case and Deaton (1999), on the basis of cross-sectiond survey
evidence from South Africa, note that while differences in pupil-teacher ratios in the 10:1
to 40:1 range may not dgnificantly determine the educationd performance of pupils, an
increese in pupil-teecher ratios from 30:1 to 60:1 is a daidicdly sgnificant determinant
of educaiond peformance. In this context it is noteworthy that the pupil-teacher ratio for
black public schooling (BpubPupTch) remaned in the range from 50:1 to 70:1 for a
protracted period from 1957 to 1993, while black private schooling over the same period
did not do significantly better.
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Figure 9: Pupil-Teacher Ratiosfor Black and White Public and Private Schools
Source: Fedderke, De Kadt and Luiz (2000)

Second, read expenditure per pupil showed wide disparities between the racidly defined
schooling systems. In Figure 10, we report the per capita expenditure figures by racid
grouping. While in absolute terms rea expenditure on black schooling increased
dramaticaly throughout the 1980s, this did not trandate into a strong increase in red per
capita expenditure per pupll. On these figures, white per pupil expenditure
(ReaWperCap) remains a least a seven times the levd of that for blacks
(Rea BPerCap), and dmost twice that for Coloureds and Asians (Red C& APerCap). Thus

%5 For afuller discussion of these results, see Fedderke, De Kadt and L uiz (2000).



the rgpid increase in red expenditure on black education has not alowed black schooling
to eiminate the backlog with white education. Moreover, a closer examination of black
per pupil expenditure suggests that, over the 1983-93 period, per pupil expenditure
remained virtudly stagnant in red terms.
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Figure 10: Real per Pupil Expenditure by Race
Source: Fedderke, De Kadt & Luiz (2000)

The divergence of qudity between the white and black schooling sysems is thus
potentidly even more dramatic than suggested by the pupil-teacher ratios examined
above. The ratio of 7:1 on red per pupil expenditure is severa orders of magnitude
greater than the ratio of 2:1 we reported with respect to pupil-teacher ratios.

Third, differentids in teacher qudifications smilaly point to large dispaities in the
quaity of inputs into the schooling process between black and white schooling. We
condder the percentage of teachers in public schools who fal into one of two limiting
categories. The first, which we labe IUNQLRAT, denotes the proportion of the totd
teacher body for the racid category i that holds a matric qudification or less. The second,
which we labd iISPUQLRAT, denotes the proportion of the total teacher body for the
racid category i that holds a tetiary qudification. They represent respectively “under”-
qudified and “ super”-qualified teachers®®

Figure 11 reports both categories of teachers for both white and black racid groups.
Surprisingly, the IUNQLRAT category of teachers is farly smilar between the white and
black schooling sysems, with gpproximately 20% of teachers proving to be unquaified.
The only dgnificant difference to emerge is that the proportion fals to gpproximatey

%6 «“Tertiary” education denotes either adegree or adiploma.
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10% for the white schooling system dmost a decade earlier than it does for the black
schooling system.®’
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Figure 11:. Teacher Qualifications
Source: Fedderke, De Kadt and Luiz (2000)

For South Africas schooling system, the evidence is of large qudity differentids in the
output of the schooling system, attributable to poor inputs into the schooling process, and
to ingppropriate governance sructures. Recdl that the evidence suggests that even the
best parts of the system could be doing better.

The upsde of the evidence is that at least we know what is going wrong, though we need
even more information for appropriate intervention, and therefore what the appropriate
forms of policy intervention should be if we wish to improve schooling performance.

4.2.2 A Characterization of the Performance of South Africa's Tertiary Educational
System

The next quedtion to ask is whether the poor schooling system in South Africa has
trandated into a poor tertiary educationd system, and whether the patterns that were
evident a the schooling levd have been reproduced for tertiary inditutions. The data
considered in this section cover only the university system in South Africa®®

>" 1n amore detailed econometric exploration, Fedderke and Luiz (2001) confirm that the inputsinto
education matter for educational attainment, though the institutional constraints on educational deliver turn
out to matter also.

%8 |n this case we draw substantially from Fedderke, De Kadt and L uiz (2001c), which is also concerned

with the technikon, teacher college, and apprenticeship contract data for South Africa. Therestriction to the
university sector in the current context is because it is the most significant tertiary educational sector both
in terms of student numbers, and in terms of its anticipated innovative capacity. Since it is the supposed



In tertiary education, we find the patterns of performance to be somewhat different from
those we found for schooling. For universties, the didinction between the historicaly
white universities and univerdties historicaly designated for other race groups, is not in
terems of the qudity of inputs as measured by Student-lecturer ratios, or by expenditure
per student.®® Indeed, redl expenditure per student for universities was higher in the black
universities than it was for whites. Neverthdess, our findings show that the qudity of
output of black univergties in terms of the degrees they issued and ther research output
lay consderably below that of the universities designated white.

Only the teacher training college system emulates the results we found for South African
schooling. Here again, inputs as well as outputs of the teacher colleges prove to be of
considerably lower quality for blacks than for whites®

In technicd training, the differentid between whites and blacks emerges primaily in the
form of poor access to such training by blacks, rather than in the form of poor inputs into
black technicd traning as measured by <udent-lecturer ratios and red per sudent
expenditure. A more generd finding to emerge from our data on technica education in
South Africa is that ggnificant under-invesment in technica forms of human capitd has
been maintained over the sample period, and for al population groups®*

In the universty system, dudent-gaff ratios show relatively little variation across race
groups (see Figure 12). Indeed, during the course of the 1960s and 1970s, the student-
daff raios a the black, coloured and Asan (BCA) inditutions lay below hat maintained
in the white universty sysem.®? This pattern only changes after 1980, when the student-
daff ratio of al pats of the universty sysem begins to demonsrate an upward trend.
During the course of the 1980s, the student-daff ratio of both the coloured and Asian
universties is of essentidly the same order as of the white univergties, though there aso
aopears to be greaster cydlica varidbility in Adan and coloured student-lecturer ratios.
However, the strongest change during the course of the 1980s concerns the student- staff
ratio in black univergties, which rises dramdicdly to approximaey double that in the
white universty sysem.

pinnacle of thetertiary system, it isalso held to be indicative of the health of the sector as awhole.
However, Fedderke, De Kadt and L uiz (2000c) note some crucial differences between the various parts of
thetertiary system.

%9 We note at the outset that for universities the distinction between “white” and “black” makes |ess sense
than elsewhere in the educational system. Since student bodies always tended to be mixed, the designation
cannot be taken to reflect the racial composition of the institutions being referred to so much as a series of
historically determined labels. For reasons that will become clear from the ensuing discussion, “ historically
advantaged” and “historically disadvantaged” is also misleading. All 1abelsin the current context are thus
misleading, and we therefore stick to the historical ones. At least these give a sense of continuity and
contiguity with past usage.

%0 The full results are available in Fedderke, De Kadt and Luiz (2001c).

61 Thefull results are available in Fedderke, De Kadt and Luiz (2001c).

82 Thisis true even where we employ the white university student enrolment figures, which do not count
the students of other races attending these universities. Where the adjusted student enrolments for white
universities are employed, there is afurther though marginal upward adjustment in the student-lecturer ratio
at white universities.
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Figure12: Student-Lecturer Ratios: Universities
Source: Fedderke, De Kadt and Luiz (2001b)

There are three immediate and important implications that emerge from the evidence
provided by dudent-lecturer ratios. First, the low <sudent-lecturer ratios in BCA
universties during the pre-1980 sample is likdy to be influenced by the poor
performance of the BCA schooling systems, detailed above. Thus the ability of the BCA
tertiary education sysem to atract sufficient student inteke is likedy to have suffered
from a supply-sde congraint, making it difficult to attract Sudents in sufficient numbers.

Second, it becomes likedy that Student-daff ratios for universties may wel not be a
rdiable indicator of qudity of leaning environment®® particulaly since we know the
student intake to have been poorly prepared for tertiary education. This is quite unlike the
case for the South African schooling system, where pupil-teacher ratios were found to
show drong variation across the racidly defined schooling sysems, and this variation
was found to exert strong influence on educationd atainment.

A third implication of this evidence is that the development of separate university
sydems for the didinct ethnic groupings of South Africas population was an
extraordinarily inefficient use of scarce resources. Univerdties are notorioudy expensve
in teerms of dart-up cods. To develop entirdy new universties with a generdly poorly
prepared student body, and with low Student-dtaff ratios, may wel have prevented the

8 Theratio of studentsto lecturers does not control in any way for the quality of the lecturing staff
employed in the respective sets of institutions. Ideally, the ratio should be appropriately weighted for the
quality of lecturing input. Unfortunately, no ready statistics were available to enable such a quality
adjustment



dready exigent universties from improving their quaity. A more rationd gpproach to
the development of the tertiary educationd system would have been to take advantage of
economies of scalein incorporating BCA students into their historic student body.®*

The red expenditure per student data, presented in Figure 13, further strengthen the
patterns observed in Figure 10. For higoricdly white universties, red per sudent
expenditure has remained essentidly constant over the 1910-1993 period, though the
1980s and early 1990s have seen some decline from the height of per student expenditure
achieved during the course of the 1970s. For dl other racia groupings in the universty
system, per student expenditure during the course of the 1960s and 1970s was higher than
for the white universty sysem, though the 1980s saw convergence between the
expenditure figures for the various sections of the univergity system.

The black univerdty system did not differ from coloured and Adan universties in this
respect. For black universties, red per student expenditure consstently lay above that for
the white university system during the 1960s and 1970s, and it is only the sharp increase
in sudent numbers a black universties during the 1980s that drives down per student
expenditure below that of other parts of the univeraty system.
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Figure 13 : Real per Student Expenditure: Universties
Source: Fedderke, De Kadt and Luiz (2001b)

4 Thisis apoint that generalises across the tertiary educational system in the apartheid erain South Africa.
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A number of explanations account for these data patterns, and a number of implications
folow. Frg, the high per student expenditure figures in the BCA univerdties can be
accounted for by the dart-up codts of any new univerdty sysem. Again, consstent with
our suggestions emerging under the discusson of the student-lecturer ratio, the difficulty
likely to have been experienced by the BCA universties is the recruitment of a suitable
dudent body. Thus the invesment in infrastructure and the high levd human capitd
required to sart up a new st of universties was for a smal student body, who were in
consequence funded to a disproportionately high level on a per capita bass. Only during
the course of the 1980s does a qudlity differentid come to be indicated in per student
expenditure levels a universties.

This evidence corroborates that the educationd system imposed by the aparthed
ideology was wadteful of scarce resources. The resources expended in developing an
entirdy new universty sector in pardld with an dreedy exiding system might have been
far more efficdently employed in expanding the cgpacity of the exiding sysem, with the
associated economies of scale that might have been redized in the process. As it was, the
educationd sysem was daved of a large body of resources, which might have been
more appropriatedly employed in improving the qudity of the primary and secondary
schooling system feeding the univergties, or in expanding existing universities.

The evidence on inputs into the universty system suggests that the patterns of inequdity
that characterized schooling in South Africa, and which in turn resulted in large
differentidds in performance by pupils in schools, are not repegsied for the universty
sysem in South Africa The question now must be whether the more equd dlocation of
reources in the universty syssem managed to produce an undifferentiated level of
excellence throughout. Anecdotal evidence suggests that this was not the case, but what
do the hard data tell us?

Figure 14 reports the absolute output of universty degrees in South Africa Absolute
output measures of the univerdty sysem suggest a seady and, since 1960, sometimes
geep increase in the totd degrees granted by universities. The evidence suggedts that the
white universties dominate the universty sysem as a whole in output terms, despite the
growing degree output of black universties, particularly during the course of the 1980s.
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Figure 14: Total Number of Degrees|ssued: Universities
Source: Fedderke, De Kadt and Luiz (2001b)

While the absolute output of degrees suggests that black universties were expanding
their output as the number of students entering the system increased during the 1980s,
absolute numbers of degrees do not yet control for the qudity of the output being
generated.

In Figure 15, we report the proportion of total degrees issued by the various university
sysdems that emerge in the naturd and engineering sciences (NES). For the white and
Adan universty sysems, the proportion of NES degrees fdls from a high point of 20%
in the mid-1960s, to a little under 10% in the early 1990s. While the black university
sydem initially had a smilar proportion of NES degrees conferred, during the course of
the 1980s, a precisdly the time when student enrolments were expanding rapidly, the
NES proportion fell rgpidly, and by 1993 had reached a low of 2%. While the trend for
both systems has been downward, the performance of the black universities in producing
science graduates is far poorer than that of the white universty system. Moreover, while
the strong increase in student numbers in the black universty system in the early 1980s
was mached by an increesng conferrd of degrees, this was clearly achieved by an
expanson of sudents reading toward degrees other than science degrees. Figure 15
demondrates a sharp decline in the proportion of science graduates precisely a the point
a which both student numbers and total degrees conferred were experiencing sharp
growth.
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Figure 15: Proportion of Degrees in Natural and Mathematical Sciences.
Univer sities Source: Fedderke, De Kadt and Luiz (2001b)

This evidence caries the implication that the black university system, while beginning to
absorb increesing numbers of black students emerging from the black schooling system,
was unable to trandate the increased enrolment into NES graduates with the same facility
as the rest of the universty sysem — though recdl that even the “good’ part of the
univergty system does so with poor facility. While this may point to the poorly prepared
sudent intake that the black universty sysem had to contend with, it is dso indicative of
alow capacity within the black univergity system to generate NES graduates.

Smilar implications emerge from sudent throughput rates, and red expenditure per
degree data. All sections of the universty sysem saw an increase in the cost per degree
produced over the course of the 1980s. However, the increase has been the most dramatic
in the black universty system, to the extent that the cost per degree in the black
universty system in 1993 had resched one and a hdf times the levd mantained in the
white univergities.

White and black univergty sysems dso have dgnificantly different throughput rates. For
white universties, gpproximately 17% of the totad student body in 1993 was recelving a
degree, and the trend for the white universty system was upward. By contrast, black
univergties — while sharing an upward trend in the totd degree throughput rate since the
early 1980s — had reached a throughput rate of only 10% in 1993, sgnificantly below that
of white univergties. In the case of the throughput of NES degrees, black universties
reported close to 0.002 in 1992, while white universties reported 0.01. While the NES
throughput rate is particularly poor for both universty sysems it is evident that matters



have been far worse in the BCA universty sysem. The sharp upteke in additiond
dudents through the 1980s has not been trandated into an improved university sector
performance.
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Figure 16: Research Output of Univergities.
Source: Fedderke, De Kadt and Luiz (2001b)

There is a find indicaor of the differentid qudity of South African universties.
Univerdsties are didinguished from other forms of tetiay educationd inditutions by
virtue of the expectation that they be engaged not purely in teaching activity, but that they
contribute to the advancement of knowledge through the publication of origina research.
Given our discusson of endogenous growth theory, and the empiricd findings we have
dready shown on the growth impact of research and development, this feature of the
universty system has additiond significance.

In Figure 16, we report both the absolute level of research unit output of the racidly
categorized universities, as well as ther per lecturer research unit output. The evidence
confirms the suggested qudity differentid that we have dready edablished as exiging
between the white universties and BCA universties. Not only is the absolute leve of
ressarch output in white univerdties consderably higher than in BCA universties, but
thisistrandated into considerably higher per capita research output aso.



But again, while BCA universties essentidly produce no research output to spesk of a
dl, note tha even the white universty sysem produces less than one publication per
lecturer per annum. Something is amiss even in the “good” part of the system.

Moreover, we note that even the best part of the universty system in South Africa has a
the very lees manifested declining qudity over time. Fire, the white universty research
output has ceased to increase in absolute terms from the late 1980s, and in per lecturer
output terms, the output declined through to the early 1990s though it has since
dabilized. In addition, most research in South Africa is done in a very smdl number of
universties (see Tables 7 and 8).

1980 1900 1991 1992 1993 1994 RankI?89 Ranlkl1994

Wits 117 109 078 0823 074 024 1 3
CapeTown 104 098 0893 093 059 091 2 1
RAU 092 0E2 071 103 10 0&9 3 2
Matal DA 059 058 049 045 054 4 5
Rhod es 059 056 049 047 043 047 3 ]
Stellenbosch 055 049 045 051 050 085 i 4
Pretoria 051 050 043 047 048 045 7 7
Free State 041 043 041 037 040 039 8 8
Potch 040 043 035 041 036 036 9 9
UPE 03s 029 034 033 022 028 10 10
Medunsa 026 014 023 007 016 012 11 15
UNISA 024 025 024 025 023 025 12 11
DWW ozo  01% 02l 022 018 024 13 12
Vista 01s 010 o1l 011 oog 009 14 17
Twc o014 o0® 011 013 020 022 15 13
Zululand 014 002 012 014 012 014 14 14
Norih 010 011 0os 008 011 0.10 17 14

Table7: Per Capital Publication Unit Output by University, 1989-94.



Top Ranked: Per Lecturer

Mid Ranked: Per Lecturer

Bottom Ranked: Per Lecturer

Cape Town Stellenbosch Port Elizabeth
RAU Natal UNISA
Wits Rhodes Durban-Westville
Pretoria Western Cape
Free State Zululand
Potchefstroom Vista
Top Ranked: Absolute Mid Ranked: Absolute Bottom Ranked: Absolute
Output Output Output
Wits Stellenbosch Rhodes
Pretoria Natal Potchefstroom
Cape Town UNISA Western Cape
RAU Durban-Westville
Free State Port Elizabeth
North
MEDUNSA
Vista
Zululand
Fort Hare

Table 8: Ranking of Universitiesin terms of Resear ch Output

The declining per lecturer and detic absolute levels of research output during the late
1980s and 1990s may wel be attributable to the increased resources devoted to the
development of the BCA univerdty sysem. In the preceding discusson, we have adready
suggested that the expenditure on BCA universities proved to be an expensve way of
obtaining reaively low qudity degree output. The evidence on research output suggests
that an additiond cost may have been a declining capacity of the front ranking research
univergties in South Africa to continue to fulfill ther vitd research function. The
redlocation of funds to the development of the BCA universty sysem therefore had
opportunity costs, not only in terms of foregone development opportunities in the dready
exigent universty sysem, but potentidly dso in preventing the resourcing of growing
research capacity in the South African universty sysem. In the light of the wider
evidence on the importance of research and development on growth presented in a
preceding section, thisfinding is of particular concern for South Africa

In a broader developmenta context, it raises the important question of whether it is
desrable for a society to concentrate solely on devoting resources to a broad-based mass
tertiary educationd sysem premised on the lowest common qudity denominator, or
whether it is dedrable to have at least some tertiary education devoted to the production
of both high qudity degrees, as well as world qudity research. If the latter route is chosen
— and the experience of the East Adan countries may be taken to at least suggest that it is
not entirdy unfruitful, as long as the right type of educationd output is empheszed — the
implication would be for the identification of a smdl number of core inditutions,
properly funded, and with appropriate incentive structures designed to encourage greater
attention to research activity.

Fndly, in this regard, it is possble to identify a drong inter-inditutiona difference in

terms of research output between white universties. The evidence suggests the presence
of athree-tier dructure to the universty system, asindicated in Table 8.
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Such a dructure might provide some guidance as to how a functiona differentiation
between universties might come to be dructured. The three-tier sysem might be
identified with “ivy league’ research universties, dae universties or liberd  ats
colleges, and findly community colleges The concern here is not to identify what
univergty should fulfill each of these functions. Nor is it to denigrate any one of the three
functions. Instead the suggedtion is that the exising cgpacity within the universty system
is not such as to place dl universties on an equa footing, and that it may therefore be
sendble to devdop the exiging dructures into inditutions that  fulfill  different
pedagogical functions, al of which are important. As the evidence makes clear, the
gysem as it is has drong functiona differences, we might as wdl recognize them, and
reward them gppropriately.

In concert with the earlier evidence presented on the South African university sysem, the
implication of the present section is that the black universty system proved not only to
generate output that was of poor qudity, but that it proved to be poor output that was
expensve. While the poor preparation of pupils passng through the black schooling
gysem is sure to have played its role, the poor design and implementation of a duplicate
black universty sysem intended to run in padld with the white is likdy to have
contributed not inggnificantly in its own right.

Moreover, the suggestion above has been that the development of the human capitd
creating inditutions in South Africa has been such as to inhibit the devdopment of a
drong capacity to simulate the research and development activity so vitd to long-run
economic growth.

4.3  SomeFinal Synoptic Remarkson thelnnovation — Human Capital Nexus

We noted at the outset that econometric evidence on South Africa establishes that there
exigs a growth impact that ataches to invesment in human cepitd. What was aso
evident from the evidence was tha the growth impact attaches to investment in qudity
humean capita, rather than human capitd in generd.

Wha emerges from the rest of the discusson in this section is condderable evidence that
the educationd sysem in South Africa has placed full weight on widening access, and
vay little emphass on improving the qudity of the training that it provides. Regardless
of whether we are taking of the schooling or the university sysem in South Africa, even
the supposedly best pat of the system peforms reatively poorly in generating the sorts
of output that come to count in long-run economic development.

Higoricdly, therefore, the educationa sysem design in South Africa has not been
optimaly geared as pat of South African economic developmenta chalenges. Indeed,
the evidence suggests that not only was the output of the educationa system poorly suited
to growth needs, but the means of achieving what output there was, in the case of the
universty system, proved to be expensive both in direct resource requirements as well as



in some implied foregone opportunities for improvement in what excelence there was in
the university sysem.

Findly, and perhgps what is most worrying of dl, is that current policy directions in
education appear to be doing little to address and correct the fundamenta problems
identified above in the ddivery of the core competencies required for long-run
development. It is high time tha South Africa began to think of education as an integra
part of itslong-run economic strategy.

5 CONCLUSIONSAND EVALUATION

The implications that emerge from the preceding discusson can be grouped into a
number of clear propogtions. Firs, we know from growth theory and evidence that
accumulation of physca capitd stock is core to long-run economic development. One of
the centrd reasons for South Africas dructuraly declining growth rate is its declining
investment rate in fixed capitd.

In Section 2 of this paper, we emphasized that South Africas investment rate was not
extraordinary. It assumed the same dructure that can be found esewhere in the world.
Fird, it responds to the rate of return on and the red user cost of capital, providing policy
makers with some immediate policy levers. What proves to be centrd to investment
expenditure is uncertainty, and uncertainty that arises from inditutiond dispensations. In
paticular, uncertainty in South Africa proved to be crucid not only to invesment in
physica capitd stock, but dso to the capitd flows that are required to meet the short-fal
of private sector savings relative to private sector investment expenditure. It is dso worth
noting that the impact of uncertainty is not only directly on invesment, but aso such as
to lower the effectiveness of the policy levers that the rate of return on capitd and the
user cost of capital provide.

Second, we noted that market distortions in the South African economy can be shown to
be present in capitd, labour and output markets, and tha distortions continue to be
prevdent in the South African trade dispensation. The prevaence of such distortions
suggests that a grest ded remans to be done in improving microeconomic policy
directions desgned to improve the efficiency of resource dlocation in the South African
economy. The continued leve of protectionism in the economy and the sze of the mark-
up over margind cost of production give consderable cause for concern if South African
production is to become globaly competitive. Perhgps the most enduring concern has to
be the now wdl-documented digtortions that atach to South African labour markets.
Migoricing and  inflexibility in labour markels is coming to cary a long-term
developmenta opportunity cost that requires urgent redress.

Third, the paper recdled evidence suggesting that endogenous growth processes —
paticulaly podtive growth impacts from invetment in human cepitd — are present in
South Africa. Unfortunately, these podtive impacts attach to the qudity dimendon of
human cepitd invetment; the evidence condgdered in this paper demondrates tha in
these dimengons the South African educationd system is poor. Even the best parts of the
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schooling and universty sysems do not produce the sort of educationd output required
for long-term economic growth, and yet it does S0 at relaively high cos.

The evidence presented in this paper thus identifies three fundamentd gructurd
chdlenges tha underlie the growth conundrum confronting South Africa There is little
point in pretending that these are easy chdlenges. However, it is worth reterating the
opening paragraph of this paper, and to be conscious of the fact tha much has been
achieved over the past decade, not least of which is the macroeconomic dabilization
necessary for long-run growth strategy. The good news is that none of the obstacles to
growth identified is insurmountable: they just require work and clear- headed thinking.

[W]e areliving in a dessert age. We want things to be sweet; too many of us work to live
and live to be happy. Nothing wrong with that; it just does not promote high productivity.
You want high productivity? Then you should live to work and get happiness as a by-
product.

Not easy. The people who live to work are a small and fortunate elite. But it is an €elite
open to newcomers, self-selected, the kind of people who accentuate the positive. In this
world, the optimists have it, not because they are always right, but because they are
positive. Even when wrong, they are positive, and that is the way of achievement,
correction, improvement, and success. Educated, eyes-open optimism pays, pessimism
can only offer the empty consolation of being right. Landes (1998: 523-4)
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