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ABSTRACT

The South African government's objectives of job credtion and poverty reduction depend on
the success of polices that promote the employment of unskilled labour. Over the past
decade, unskilled jobs in the forma sector have been logt, while the demand for skilled
copitd and labour has risen. In sectors that heavily employ less-educated workers, capita
intendgty has increased. Recent economic growth has mainly benefited sectors that rely more
on rdatively educated labour, and in thee sectors cepitd intendty has not Sgnificantly
increased. This paper explores how growth and job creation depend on private sector choices
concerning how to produce, i.e the rdaive proportions of capitd and <killed or unskilled
labour employed.

South Africds ridng capitd intendty and increased demand for skilled labour are pat of a
globd phenomenon. Crosscountry andyss, however, suggess that South Africds risng
cgpitd intengty is greater than what would be expected given internationd experience. An
andyss of the cgpita-tolabour ratio by mgor sectors of the economy documents subgtantid
heterogendity in sectord trends The evidence is circumdtantid, but it is condgent with the
hypothess that educationintensve sectors of the economy ae not flowing with the
economy's trend towards capitd intendty. The two education-intensve sectors of the
economy — financid services and trade — ae growing more rgpidy but without sgnificant
increeses in capitd intendty, and they are credting jobs. The sectors that are not education-
intendve — namey mining, condruction and manufacturing — ae growing more dowly or
contracting even as their capitd intengty increases, and they are shedding jobs.

The paper devdops a theoreticd modd that offers one possble explanation for this
phenomenon. In the modd, job cregtion depends on: the rate of capitd invesment; the nature
of productivity growth; and the degree of subdtitutability of capitd and labour. Risng
invesment rates are not sufficient to generate job crestion. If productivity growth is labour-
augmenting and labour cannot be reedily subdtituted for capitd, more invesment can leed to
job losses, even as the economy grows. A symptom of thisis arising cgpita-to-labour retio.

The evidence discussed in this paper suggests a number of important policy implications.
Given the prdiminary nature of this research, the paper ams to illuminate issues on the table
rather than to pose solid policy recommendations. Further research, particulaly with more
disaggregated sectord data and microeconomic andyss, is required to derive robust policy
conclusons

The cost of capitd in South Africa does not reflect the true cost to society of diverting
resources to employing mechinery and equipment. Enterprises lay off workers and replace
them with automated mechinery based on expected cos-benefit andyss that assesses the
relaive cods to the firm. The additiond cods to society of increesng unemployment do not
enter the cdculaion—yet they are subgtantid, in terms of socid safety net cogs (both public
and private), as wel as increased crime and socid unrest. In this sense, policy that affects the
rative prices of capitd and labour is important. Yet, aty policy mechaniamn is likdy to
succeed only in the medium to long term. Trangitiond policies are therefore important.

The find section of this paper examines policy options, which can be categorised into two
groups. The firg takes the trend towards skills and capitd-intendty as a given, addressng
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the oconsequences by doimulaing growth to offsst the unemployment impact or by
drengthening socid  security. The second st of options focuses on reversng the trend
through polices that affect rdative prices, productivity or specific industrid interventions.
Rdative prices can be hifted through labour policy, tax reform, indudtrid subsdies or
monetary policy. The policy options ae not mutudly excdusve. For ingtance, socid security
can be drengthened in a manner that emulates wage subsdies, improving society’s ability to
cope with high unemployment while potentially addressing the underlying problem.

Since some of the causes of increased capitd intendty are difficult to modify, there is a need
for comprehensve socid security reform tha can cope with socid didocaion  while
promoting job credtion in a devdopmentd manner. Other causd factors are amendble to
policy intervention. The government's current and proposed indudria policies am in pat to
address fector price digortions, skills shortages, and bottlenecks that gal  labour-intensve
gndl and medium enterprise promotion. This paper suggests that support for these policies,
to the extent that they focus on increesing labour intengty, will yidd returns not only in terms
of economic growth, but aso job creetion.
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1. INTRODUCTION

The South African government's objectives of job crediion and poverty reduction depend on
the success of policies that promote the employment of unskilled labour. Over the past
decade, unskilled jobs in the formd sector have been logt, while the demand for scarce skilled
labour and capitd has risen. In sectors that heavily employ less-educated workers, capitd
intendty has increased. Recent economic growth has mainly benefited sectors that rely more
on rdaivey educated labour, and in thee sectors cepitd intendty has not Sgnificantly
increased. This paper explores how growth and job cregtion depend on private sector choices
concarning how to produce, i.e the reative proportions of capitd and skilled or unskilled
labour employed.

2. EMPLOYMENT AND GROWTH

The Reserve Bank's 2001 Annud Report documents the dedine in formd sector non-
agricdturd employment dnce 1989 (Fgure 1). Given the government's objective of job
cregtion, identifying the causes of this dedine is important for deveoping gppropriate policy
responses.

Fgure 1: The dedinein forma sector non-agriculturd employment Snce 1989
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Source: South African Reserve Bank
Low growth is frequently cited as a principd cause of the dedine in employment. Through

the 1980s rates of GDP growth and rates of forma sector job cregtion were highly
correlated. However, as the Reserve Bank's 2001 Annud Report points out, this reationship
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broke down during the 1990s. Raes of job credtion began to rise more dowly than economic
growth during economic upturns, and fdl more rgpidly during downturns. This “de-coupling’
of growth and employment gave rise to a phenomenon tha some economids have termed
“jobless growth.” Recently, rates of job creation have fdlen even as GDP growth rates have
risen (Figure 2).

Fgure 2: Private-sector employment and gross domestic product
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3.CAPITAL INTENSITY

The Resave Bank atributes this jobless growth in pat to risng capitd intensity.! The
folowing graph documents the time path of the cgpita-todabour retio in South Africa over
the past two decades. The rdaivdy fla trend in the 1980s is condgent with the dose
corrdation between job cregtion and economic growth. The upward trend in the 1990s
depicts in pat the subditution of capita for labour; forma sector production increases even
as employment fdls.

! "The declinein formal-sector employment over the past twelve years can be attributed to the combined
influence of anumber of factors. These include the consistent pressure on domestic producers to be competitive
inanincreasingly globalised market, the dow pace of foreign direct investment into the economy, increasing
rates of capital intensity and determined effortson the part of the government to reduce the overal size of the
public sector.” South African Reserve Bank Annua Report 2001.
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Figure 3: Capitd-to-labour ratio in manufacturing
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4, SECTORAL SSIMULATIONS

The impact of this risng capitd intendty (dedining labour intendty) cen be quantified
through sectord snmulaions. Projecting economic growth rates and time peths for the cepita
to-labour ratio enables a sectord econometric modd to predict aggregate employment trends
over the medium term. The edimates discussed bdow are documented in further detal in
Amendix 1. Two sds of growth rate assumptions are employed, one based on an
extrgpolation of recent growth rates by economic sector, and the other a higher growth
scenario based on the government's Medium Term Expenditure Framework. Labour intensty
is mocHled under two dternatives. an extrapolation of the current trends in capitato-labour
raios by sector, and the more labour-intendve case where the capitd intendfication
Sabilises.

The graph below compares job cregtion peformance under three seenarios (1) a basdine
scenario that smply extrapolaies recent trends in output growth and cepitd intendty by
sector; (2) a higher growth scenario that assumes the same trends in capitd intendty as in the
basdine scenario but projects condstent gronth across sectors in line with the Nationd
Tressury's Medium Term Expenditure Framework; and (3) a scenario with the same higher
growth rates as in the second scenario but with grester labour intendty, moddled as a
gabilisation of the capitakto-labour ratio in the projections.
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Fgure 4: Theimpact of labour intendty on job creation
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The three scenarios yidd very different implications for employment, with a range of
outcomes in 2003 differing by nearly seven hundred thousand jobs Projecting the “current
trends’ scenario, jobs continue to be logt a@ a farly repid rate. The “higher growth” scenario
reverses this trend, but fals to mantain job cregtion a a rate higher than population growth.
The “higher growth but more labour intendve' scenario generates sufficiently high rates of
job creetion to begin to make a contribution to reducing unemployment.

The scenarios document an important principle. Higher rates of job cregtion do not
necessxily require higher rates of gowth or private capitd invesment. Both the “higher
growth” and the “higher growth but more labour intensve’ scenarios are associated with the
same raes of economic growth, but the more labour-intensve scenario requires a lower
cgpitd invesment rate than the draight higher growth scenaio. The explanation for this
goparent paradox lies in the capitatto-ladbour retio. Sabilisng the capitd-to-labour ratio is
asociated with an investment-congtrained economy economising on capitd inputs.

5. INTERNATIONAL COMPARISONS

South Africas risng capitd intendty and increesed demand for skilled labour are pat of a
globd phenomenon, yet country-specific structural  characterigtics and policy decisions exert
an impact on thee trends. Cross-country comparisons hdp didinguish the effects of
gobdisaion from the dructurd and policy consequences, shedding light on options for
policy makers. The optimd capitatto-labour ratio for a country depends in pat on the
abundance of avalable labour. Countries with perggently high unemployment raies waste
human resources by faling to subditute labour for capitd. Once countries reech full
employment, growth in wages and output is effectivdy driven through greater capitd
intengty. The etimaes bdow represent the difference between observed capitakto-labour
ratios and the expected rdio given the specific country's abundance of available labour (see

Appendix 2).
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Figure 5: Internationa comparison of “excess’ capitd intendty
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The graph depicts the “excess’ growth in the capita-todabour ratio for each country in the
sample, based on the expected vaue of the capita-to-labour retio conditiond on the country's
unemployment rate Thaland demondrates the highes unexplained growth, followed by
South Africa This research suggests that South Africas riSng capitd intendty is grester than
what would be expected given internationa experience.
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6. REASONS FOR INCREASING CAPITAL INTENSITY

The Internationa Labour Organisation (ILO) recently completed a report that sheds light on
some of the causesfor increasing capitd intengity, concluding that:

Trade liberdistion may have shifted production in favour of capitaintensve
sectors and to the detriment o labour-intensve ones. This result reflects the fact
that South Africa turns out to have specidised in capitd-intendve products, which
according to severa authorsisalegacy of past industria policies.?

Another reason cited is the shortage of skilled labour, which undermines growth and hinders
the devdopment of Ildbour-intendve <sectors. This reinforces the question of the
complementarity or subtitutability of skilled labour vis-avis capitd.

The ILO report underscores the contradiction of South Africa continuing to specidise in
capitakintengve goods in the face of high raes of unemployment, arguing thet “liberdisation
and the remova of the peculir st of indudrid incentives which had favoured capita
intendve sectors could have been expected to shift export petterns in favour of Iabour-
intendve sectors, which would have gimulated job creation. This has not hgppened.” Pat of
the explandtion they offer is the complementarity of naturd resource industries and capitd
employed in the production process. Reinforcing this ae two legacies of apatheid-era
indudtrid policies that favoured capita-intensive industries.

For example, mining companies can fully deduct capitd expenditure from ther
taxable income of the year in which expenditure was undertaken, while other
companies have to spread the tax deduction over a five-year period. This would
favour mining and immediate downstream industries, which are capitatintensive.

The Kaz Commisson interim report identifies tax digortions that have higoricaly lowered
the user cost of capitd and made labour relativdy more expensve. These have included
skewed depreciation rules, investment alowances, payroll levies and registration fees®
Redively low rdiance on cepitd taxes has Spported the compadive attractiveness of
cgpitd over labour.

Second, there is a problem with what economists term “ path dependency.”

Though the inditutiond framework may be rdativey neutrd in its incentives to
different types of sectors, enterprises that used to benefit from incentives under
prior inditutiond frameworks have accumulated experience on where to obtain
information and how to agpply for these bendits. Information cods may be a
considerable barrier in this respect, especialy for sall enterprises?

2 Hayter, Susan; Gerhard Reinecke and Raymond Torres 1999. ILO Report on the Social Impact of

Globalisation. Internationa Labour Organisation, Geneva.

® Interim Report of the Commisson of Inquiry into Certain Aspects of the Tax Structure of South Africa 1994.
(Chaired by M. M. Katz.) Pretoria: Republic of South AfricaGovernment Printer. Pages 254-255.

“Hayter et al.
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The advantages that capitakintensve indudries have gained through these indudrid policy
incentives have an inertid effect, locking in comparative advantage.

Sringent  mongtary policy that higoricdly tended to support the Rand exchange rate
effectivdy subsdised imported capitd equipment. The current weskness in the Rand tends to

discourage capitd intengty by raising the Rand price of imported capital goods.

Fourie charecterises South Africas paten of cepitd and labour use as typicd of
indugridised economies with far lower unemployment rates. He identifies numerous possible
causss, anong them: tax digtortions; unqudified admiration of ingppropriate technology from
indudridised countries; scarcity of skilled workers, imported consumer preferences that skew
demand towards capitakintendve goods and anti-competitive behaviour by large South
African conglomerates that undermine smdler labour-intensive  enterprises® One  study
edimaes two million job losses over the past twenty years from ingppropriate cepitd
intensity.® Statiicdl andysis links this ingppropriste capitd and labour use to consigtent
under-pricing of capita relative to labour.”

7. PUBLIC VERSUS PRIVATE SECTORS

Furthermore, the dlocation of fixed capitd is skewed within the economy. Certain indudtries
are characterised by abundant labour-saving capitd, while others, paticulaly in the informd
sector, lack adequate capitd to effectivdly employ labour. Gross domedtic fixed investment in
the pblic sector has fdlen snce 1975, while private sector investment has grown in gep with
economic peformance. Cetan messures of private capitd utilisstion indicate redive
abundance. As depicted in the grgphs bedow, South Africa has 27 computers for every
thousand people, compared to 17 per thousand in Lain America, four per thousand in Eagt
Asia, and 18 per thousand in Eastern Europe and South Asia®

® Fourie, Frederick C v N. 1997. How to Think and Reason in Macroeconomics. Cape Town: Juta Pages 367-
368.

® Bowles Samud. 1995. “Wages, Aggregate Demand, and Employment in an Open Economy: An Empiricd
Invedtigation”.  In  Macroeconomic Policy after the Conservative Erac Sudies in Investment, Savings, and
Finance Edited by Gerad A. Epstein and Herbert M. Gintis Cambridge: Cambridge Universty Press. Pages
143-171.

" Van Seventer, D. E. and van Niekerk, F. D. 1991. “An evauation of the price structure in $uth Africa South
African Journal of Economics. Volume 59, Number 1. Pages 45-57.

%u Toit, J The Sructure of the South African Economy Cape Town: Southern Book Publishers. Page 7
(Source: World Bank).
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Figure 6: Private capitd indicators
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An andydss of private and public ceapitatto-labour raios (summarised in the graph below)
demondrates that production in the private sector has shown a steady increase in the capitah
intengty of production, and this choice of capitd over labour has accderated beginning in
1996. Meanwhile, the public secor has mantained a more condant proportion of labour and
capitd employment.

Figure 7: Private and public sector capitd: [abour retios
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8. CAPITAL INTENSTY BY ECONOMIC SECTOR

An andydss of the capitatolabour ratio by mgor sectors of the emnomy documents
substantiad  heterogeneity in sectora trends’ Figure 8 depicts risng cepitd intensity in the
mining, manufacturing and condruction sectors. The financid services and trade sectors, on
the other hand, have experienced rdatively stable capital-to-labour ratios.

Fgure 8: Capitd intengty in South Africa
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South Africds stuation of risng demand for skilled labour in the face of fdling demand for
unskilled labour raises the quetion of the complementarity between capitd and skills Many
dudies have found that capitd complements skilled labour but subgtitutes for unskilled labour
in the production process™ An important question for policy mekers is whether government
invesment in educaion and <kills devdopment can hep to address the problem of risng
cgpitd intendty and fdling forma sector employment. In order to assess the rdevance of this
hypothesis in South Africas case, the education intendty of the five sectors was measured.
Usng daa from the 1999 October Household Survey, this sudy cdculaes the rdaive
numbers of "less educated” workers (attainment of less than twelve years of schooling) and
"more educated” workers (atanment of twelve or more years of schooling). The results are
summarised in Teble 1.

° These capita-tolabour retios are cdculated from data provided in the South African Reserve Bank's Quarterly
Bulletins and Annua Reports. The sectors included are those for which consistent employment and capital stock
dataare available.

0 Bergstrom, V. and E. Panas. 1992. “How Robust is the Capita Skills Complementarity Hypothesis? Review
of Economics and Satidics. Vol. 74, #3. (August). Pages 540-546.
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Table 1: Education Intengty of Labour by Economic Sector

% OF WORKFORCE % OF WORKFORCE
ECONOMIC WITH LESSTHAN 12 WITH 12 OR MORE TOTAL
SECTOR YEARSOF YEARSOF

EDUCATION EDUCATION

Condruction 70.6 29.4 100.0
Financid sarvices 23.0 770 100.0
Manufacturing 541 459 100.0
Mining 725 275 100.0
Trade 453 54.7 100.0
Source OHS 1999

The evidence is drcumdantid, but it is condgent with the hypothess that education-
intensve sectors of the economy are not flowing with the emonomy's trend towards capitd
intensty. The two educdtion-intensve sectors of the economy — financid services and trade —
ae growing more rgpidly, but without sgnificant increeses in capitd intensty, and they are
cregting jobs. The sectors that are not educdion intensve — namdy mining, congruction and
menufacturing — ae growing more dowly or contracting even as ther capitd intengty
increases, and they are shedding jobs.

The modd deveoped in Appendix 3 provides one possble explanation far this phenomenon.
In the modd, job cregtion depends on the rae of capitd invetment, the nature of
productivity growth, and the degree of aubditutability of ceapitd and ldbour. Risng
investment rates are not sufficient to generate job creetion. If productivity growth is labour
augmenting and labour can not be readily subdituted for capitd, more invesment can lead to

job losses, even as the economy grows. A symptom of thisis arising capita-to-labour retio.

9. POLICY DISCUSSION

The evidence dscussed in this paper suggests a number of important policy implications.
Given the prediminay naure of this research, the following discusson ams to illuminae
issues on the table raher than to pose solid policy recommendations. Further research,
particulaly with more disaggregated sectord data and microeconomic andyss, is required
to derive robust policy condusions.

The cogt of cgpitd in South Africa does not reflect the true cost to society of diverting
resources to employing mechinery and equipment. Enterprises lay off workers and replace
them with automated mechinery based on an andyss that assesses the relative codts to the
firm. The additiond cods to society of increesing unemployment do not enter the caculation
— yet they are subgstantid, in terms of socid safety net costs (both public and privae) as well
as increased crime and socid unrest. In this sense, policy that affects the rdative prices of
cgpitd and labour is important. Yet any policy mechaniam is likely to succeed only in the
medium to long term. Trangtiond policies are likewise important.

The find section of this pgper examines policy options, which can be categorised into two
groups. The firg takes as given the trend towards skills and capitatintensity, coping with the
consequences by dimulating growth to offset the unemployment impact or by strengthening
socid protection. The second st of options focuses on reversng the trend through policies
that affect relative prices, productivity or specific indudrid interventions. Redive prices can
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be dhifted through labour policy, tax reform, indudrid subsdies, or moneary policy. The
policy options are not mutudly exclusve. For ingance, socid protection can be drengthened
in a manner that emulates wage subsidies, improving sodety’s ability to cope with high
unemployment while potentialy addressing the underlying problem.

10. COMPREHENSVE SOCIAL SECURITY

A key condudon of the ILO's report on globdisation asserts that “ South Africds integration
into the globd economy will mogt likdy invave the didocation and exduson from the
forma economy of the leest skilled and most economicdly vulnerable workers” The report
recommends that

Adequate socid security nets need to be designed to both: (@) provide some form
of socid protection to ded with labour market problems and (b) fadlitae the
adaptability of the labour market by providing trangtionad benefits combined with
active labour market policies.

The report recognises that “a notable feature of the White Paper on Socid Wefare is a shift
to ‘developmentd socid wedfa€, hdping people to hdp themsdves” Yet, the report
expresses concern that “this policy objective gopears to be thwated by budgetary
congraints”

The research in this paper supports the condusions of the ILO report, but for reasons that go
beyond South Africas integraion into the globa economy. The trends toward cepitd and
ills intengty imply pressures for short- to mediumterm increases in unemployment and
povaty among sodety's most vulnerable  This reinforces the need to implement a
comprehensve agpproach to socid security reform, paticulaly with a devdopmentd focus
In paticular, gpproaches to socid security that build caeecity for sodd risk management and
support labour markets on the demand and supply Sdes can hdp ded with the socid
didocation while addressing the fundamenta problem of unemployment.

The modd developed in Appendix 4 suggests that appropriate socid security reforms that
effectivdly address the problem of povety may support an increesed demand for labour.
Additiond income may have important productivity-enhancing benefits particulaly among
the pooret workers Yet, andyss of the October Household Survey and the World
Bank/SALDRU daa indicates that the working poor supply dgnificant remittances to the
very poor, and these remittances rise progressvely with the remitter's income. Socid security
reform that reduces pressure on this private safety net releases productivity-enhancing wage
resources, meking workers more competitive vis-avis cgpitd. This tends to rase the demand
for labour. This conduson is condgent with the dsaement in the govemment's humen
resource drategy, which recognises that povety and inequdity limit “the ability of
individuds, households and the government to finance the enhancement of skills education
and training that are criticd prerequistes for improved participation in the labour market, and
therefore, improved income™™*

1! Human Resource Developrment Strategy for South Africa. 2001. RSA: Government Printers.
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11. INDUSTRIAL POLICY, FACTOR PRICESAND SKILLS
DEVELOPMENT

The link between devdopmentad socid security and skills development provides just one
opportunity for government to intervene effectively. Likewise, proactive indudtrid pdicy can
foder job credion by not only supporting more labour-intensve production but adso by
nurturing technology with a high degree of subditutability of labour for cgpitd. Labour-
intendve production need not entall low-wage activities indudrid policy that raises labour
productivity while increasng the subditutability between ceapitd and labour can augment
labour intengty while improving wages

Higher cepitatoriented taxes, reduced cepitd subsidies (particularly through the tax system),
and a wesker rand rase the rddive price of cepitd. These policies ae not necessaily
detrimenta  to economic growth, if they can effectivdy <hift factor demand toward job
cregtion. These policies dso have ancillary benefits: capital taxes and resources freed from
diminating cepitd subgdies can support socid invesment objectives, and a wesker rand
promotes job credtion in export-oriented indudries. Promotion of intend competition
supports expanson of output with lower prices, creating jobs while semming inflationary
pressure. Weak competition policy biases the economy towards excess capacity to protect
monopoly and dligopaly, contributing to employment-depressing capitd intengty.

The Resarve Bank's 2001 Annud Report identifies a number of "competitiveness' reforms
implemented by the government that am, inter alia, to raise the degree of labour intengty
within the economy:

- Theintroduction of an employment subsidy;

- Theimpending introduction of a wage-related tax incentive;
- The implementation of the skills development levy;

- An extenson of tax privilegesto smdl busnesses

- Thelaunch of anationd skills development Srategy; and

- Thelaunch of a"learnership” programme.

The research in this paper underscores the importance of these policy reforms. Employment
subgdies and tax incentives can hdp to rebaance skewed relative prices of capitd and
labour that reinforce the trends towards capitd intendty. The sectord andyss in this paper
underscores the importace of the government's <kills development initigtives, suggesting
that these may renforce not only higher wages and improved income digribution, but dso
more labour-intensive growth.

12. CONCLUSIONS

The rigng capitd intendty of South Africen indudtry is in pat responsble for the country's
experience with forma sector job losses. Evidence suggedts that this process is more extreme
in South Africa than in other countries, and that cresting forma sector jobs in the face of
increedng capitd  interdty is extremdy difficult. Appropriste policy responses depend in
large pat on why this phenomenon is occurring. Evidence points to a number of factors
induding higoricd indudtria policy, reaive factor prices, and globdisgtion. Some of these
factors are difficult to modify, suggesting the need to address comprehensve socid security
reform tha can cope with socid didocation while promoting job cregtion in a devdopmenta
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manner. Yet other factors are amenable to policy intervention. The government's current and
proposed indudrid policdes am to address factor price digortions skills shortages and
bottlenecks that odl labour-intensve smdl and medium enterprise promotion.  This paper
suggests that support for these polices, to the extent that they focus on increasing labour
intensity, will yidd returns not only in terms of economic growth, but also job crestion.
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APPENDIX 1: MODELLING THE IMPACT OF LABOUR INTENSITY
ON JOB CREATION

The modd is based on daa from the Reserve Bank of South Africa, the Nationad Tressury,
and Staidics South Africa Production functions are econometricdly egtimated for the
manufacturing, mining, condruction, finencd, and trade sectors basad on capitd and labour
inputs. Output growth trends and capita-to-labour ratios are projected by sector based on
moddled assumptions The modd is solved to edimate red output, capitd utilised, and
employment by sector. Aggregation across sectors yields red output growth rates for the non-
agricdturd forma private sector and the associaed capitd stock and employment leves.
(Deals of the econometric modd ae avaldble in the EPRI technicad pgper no. 23, "A
sectora modd of the South African economy™.)

Fscd poicy is bessd on the 2000 Medium Term Budget Policy Statement (Nationd
Tressury, 2000) issued in October 2000, with modifications as indicated in the scenario
descriptions. The basdine assumptions of the Nationd Treasury can be summarised in the
falowingtable.

National Treasury fiscal assumptions |[2000/01 [2001/02 ]2002/03 [2003/04
government revenue (% of GDP) 23.8 23.8 23.7 23.6
government expenditure (% of GDP) 26.4 26.3 25.9 25.7
fiscal deficit (% of GDP) 2.6 2.5 2.3 2.1
public debt (% of GDP) 45.8 44.2 42.1 41.1
real GDP growth rate 2.6 3.7 3.5 3.3

Government revenue and expenditure as well as the fiscd deficit (caculated as a percentage
of GDP) fdl deadily over the medium term. Growth is projected to increese rgpidly in 2001-
2002 to 3.7% red GDP growth compared to 2.6% projected for 2000-2001, and then to fdl
moderately for the following two years As a result of lower deficits and more rapid growth,
government debt as a percentage of nationd income (GDP) fdls.

Scenario 1: Projection of Current Trends

The first scenario projects red growth rates by sector for 2000 to 2003 based on the average
sector growth rates from 1996 to 1999. The capitatto-labour retio for each sector is predicted
over the same time period usng the exponentia growth trend of the sector's capitak-to-labour
raio from 1992 to 1999. FHscd policy is assumed to follow the Nationd Treasury fiscd
assumptions, but the red growth rates in this scenaio are Sgnificantly less than those
projected by the government. The results of the scenario are summarised in the table below.

current trends 1994 1995 | 1996 | 1997 | 1898 | 1999 2000 | 2001 | 2002 | 2003
Mon-agri. Formal Sector Growth Rate 26 4.3 31 2.4 0.1 07 1.7 1.7 1.7 1.8
Mon-agri. Formal Employment thousands) 3402 | 3420 3325 | 3240 | 3095 | 3056 | 2983 | 29153 | 2857 | 2300
Rate of Mon-Agri. Formal Sector Job Creation 0.5 28 | 25 | 45 | 12 | 24 | 22 | -2 20
Required Capital Investrment Rate 1 2 2 2 2 1 5 3 3 3

Capital-to-Labour Ratio 100 101 107 112 119 122 132 139 145 152

Red growth in the nonagriculturd formd private sector remains duggish, risng a less than
the populaion growth rae Employment in this sector continues to fdl, from 31 million
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workers in 1999 to 2.8 million workers in 2003 — a loss of over two hundred thousand jobs.
The rate of job loss over the next four years is gpproximady equa to the average rate over
the past five years. With per cgpita income risng but employment faling, the didtribution of
income is likdy to worsen dggnificantly. The required net investment rae for 2000 is
ubgtantidly higher than previous years in pat to compensate for the very low growth rae of
the capitd stock in 1999. The required invesment rate levels off to a moderate 3% from 2001
to 2003. This is auffident to keep the capitatto-labour retio on its growth trend, risng in
2003 to over 50% of its 1994 leve.

Scenario 2: Higher Growth Scenario

The scond scenario projects red growth rates for 2000 to 2003 homogeneoudy across
sectors based on the Nationad Tressury’s projections for the economy-wide red GDP growth.
The capitatto-labour ratio for each sector is predicted over the same time period usng the
exponentid growth trend of the sector's capitakto-ladbour retio from 1992 to 1999 (the same
as in the fird scenaio). Fiscd policy is assumed to follow the Nationd Tressury fiscd
assumptions, and the red GDP growth rates in this scenario are the same as those projected
by the government. The results of the scenario are summarised in the table below.

government-projected growth 1994 | 1995 | 1995 | 1997 | 1993 1999 | 2000 | 2001 | 2002 | 2003
Mon-agri. Formal Sector Growth Rate 2B 4.3 3.1 24 0.1 0.7 26 3.7 345 3.3
Mor-agri. Formal Employment ithousands) 3402 | 3420 3325 | 3240 | 3095 | 3056 | 3035 | 3052 | 3065 | 3074
Rate of Mon-Agri. Formal Sector Job Creation 0.5 28 | 25 | 45 | 12 | 07 0.6 0.4 0.3
Required Capital Investrment Rate 1 2 2 2 2 1 53 4 4 4

Capital-to-Labour Ratio 100 101 107 112 119 122 130 135 139 144

The non-agriculturd forma private sector grows & a moderate rate, dightly higher then the
populaion growth rate. Employment, however, is roughly flat, fdling in 2000 and recovering
margindly in the fdlowing three years The population growth dgnificantly exceeds the rate
of nonagriculturd formd private sector job credtion. With per cgoita income risng  but
employment fla, the digribution of income is likdy to worsen Sgnificantly. The required net
investment rate for 2000 is subdantidly higher than previous years, in pat to compensae for
the very low growth rate of the capitd stock in 1999. The required invesment rate levels off
to a moderady high 4% from 2001 to 2003 — more than twice the average invesment rate
from 1994 to 1999. Given the import content of cgpitd goods this is likdy to worsen the
baance of payments sStuation. The capitato-labour raio rises rapidly, reeching a leved 44%
higher than in 1994.

Scenario 3: Higher Growth but More Labour Intensive

The third scenario projects red growth rates for 2000 to 2003 homogeneoudy across sectors
based on the Nationd Tressury’'s projections for the economy-wide red GDP growth. The
capitatto-labour raio for each sector is predicted for 2000 using the exponentid growth
trerd of the sector's capitd-to-labour ratio from 1992 to 1999. However, due to successful
labour-promoting indudtrid  policy, the capitd-to-ladbour raio is assumed to gSabilise from
2001 to 2003. FHscd policy is assumed to follow the Naiond Treasury fiscd assumptions
The results of the scenario are summarised in the table below.
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job-creating industrial palicy 1984 1995 | 1996 | 1997 | 18598 1995 2000 | 2001 | 2002 | 2003
Mon-agri. Formal Sector Growth Rate 2B 4.3 3.1 24 0.1 0.7 26 3.7 345 3.3
Mor-agri. Formal Employment ithousands) 3402 | 3420 3325 | 3240 | 3095 | 3056 | 3138 | 3254 | 3368 | 3479
Rate of Mon-Agri. Formal Sector Job Creation 0.5 28 | 25 | 45 | 12 27 37 35 33
Required Capital Investrment Rate 1 2 2 2 2 1 53 4 3 3

Capital-to-Labour Ratio 100 101 107 112 119 122 126 126 126 126

The non-agriculturd forma private sector grows & a moderate rate, dightly higher then the
population growth rate. Employment rises a the same raie, since the capita-to-labour ratio
has dabilised. Since the rate of job credtion exceeds the rae of population growth,
unemployment is likdy to dedine From 1999 to 2003, over one hundred thousand non-
agriculturd forma private sector jobs are crested each year. With per capita income risng
moderady and unemployment fdling, the didribution of income is likdy to improve The
required investment rate pesks a 6% in 2000 and fdls to a moderate 3% by 2003.

Comparison of Scenarios

The scenarios differ subgtantidly in terms of thelr implications for red economic growth. The
“current trends’ scenario yidds the lowest economic growth, faling to kesp up with
population growth. Both of the “higher growth” scenarios generate the same moderae rates
of economic growth, folowing the same assumptions.

The three scenarios differ primarily in their implications for employment, with a range of
outcomes in 2003 differing by nearly seven hundred thousand jobs Projecting the “current
trends’ scenario, jobs continue to be logt a a rgpid rate. The “higher growth” scenario turns
aound this trend, but fals to mantan job cregtion & a rate higher than population growth.
The “higher growth but more labour intendve' scenario generaies aufficiently high rates of
job crestion to begn to make a contribution to reducing unemployment.
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APPENDIX 2: CALCULATING "EXCESS' CAPITAL INTENSITY

The cdculdion of "excess' capitd intendgty for each country is based on the difference
between the observed capita-to-labour reio in 1997 and the expected vdue of the ratio
conditiond on the country's unemployment rate, as a proxy for the rddive abundance of
labour in the economy. The following notes document the data sources and calculgions.

Nominal GDP and GDP deflators.
Gross Domedic Product and deflaors ae from the Interndiond Mongay Fund's

International Financial Satistics

GDP deflator (1995=100):

The converson factor was cdculaed as 100/(GDP deflator vadue for 1995). Each GDP
deflaor vdue was then multiplied by this converson factor to re-scde the deflator to
1995=100 for dl countries. From this point on, the deflators scded to 1995=100 are used,
leaving everything in 1995 prices.

GDP at 1995 prices:
GDP a 1995 prices were cdculated by multiplying the nomind GDP vdues by 100/(GDP
deflator (1995=100)).

Gross Fixed Capital Formation:

Gross fixed cgpitd formation is from the Internationd Monetay Fund's International
Financial Satistics IFS Descriptor: GROSS HXED CAPITAL FORMATION. The vaues
for the United Staes were obtaned by summing the government gross fixed capitd
formation and the private gross fixed capita formation vaues.

Gross Fixed Capital Formation (1995 prices, billions):

Gross fixed capitd formetion in 1995 locd prices given in tems of hillions of locd
curency. These vaues were cdculaed by multiplying the nomind gross fixed cepitd
formaion vaues by the scde factor defined in ‘Gross Fixed Capitd Formaion’” and by
100/(the GDP deflator (1995=100) vaue for the pecific year).

Labour Force
The labour force vaues are from the Internationd Monetary Fund's International Financial
Satistics All vdues are in thousands of workers. IFS Descriptor: LABOUR FORCE.

Employment:
The employment vdues from the Internationd Mongay Fund's International Financial
Satistics All vaues are in thousands of workers. |FS Descriptor: EMPLOY MENT.

Unemployment:
The unemployment vaues from the Internaiond Monetary Fund's International Financial
Satistics All vdues arein thousands of wakers. IFS Descriptor: UNEMPLOY MENT.

Unemployment Rate:
The unemployment raes from the Internationd Mongary Funds International Financial

Satistics All  vdues ae expressed a peacent pear anum. IFS  Descriptor:
UNEMPLOYMENT RATE.
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Population:
The population vadues from the Internationd Mongay Fund’'s International Financial

Satistics IFS Descriptor: POPULATION.

Initial Capital Stock:

The initid capitd stock figures are taken from Vikram Nehru and Ashok Dhareshwar, A New
Database on Physical Capital Stock: Sources, Methodology and Results. The origind data is
annud, covering 1950 to 1990, and is given in 1987 locd prices The physcd cepitd vaues
were converted to 1995 prices by multiplying by 100/(GDP deflator (1995=100) for the year
1987) and then expressed in terms of billions by dividing by abillion.

Capital Stock History:

The higory of the capitd dock vaues were obtaned by subtracting the consumption
(depreciation) of the previous year's capitd stock and adding the current year's gross fixed
cgpitd formation (in hbillions, 1995 prices) to the previous year's capitd stock. This can be
expressad with the following equetion:

K(®)=(3d)*K(t-1) + I(t)

Where K(t) is the current year's totd fixed cgpitd stock, d is the depreciation rate, K(t-1) is
the previous year's totd cepita stock, and I(t) is the current year's totd invesment (gross
fixed cgpitd formation). Following Easerly and Levine, a depreciation rate of .07 wes
used, 2

Employment History

The number of employed workes ae teken from the Internationd Mongay Fund
International Financial Satistics, when avalable When only unemployment figures were
available, vaues of the number of employed workerswere caculated asfollows:

E()=U(t)/ul®) — U(t)

Where E(t) is the cdculaed number of employed workers in year t, U(t) is the number of
unemployed workersin year t, and u(t) isthe unemployment rate in yeer t.

Calculation of the expected capital -to-labour ratio.

Ordinary least squares regression of cgpita-tolabour raio on naurd log of the
unemployment rate. The sample indudes dl countries for which the necessary capitd, labour
and unemployment deta are available.

Dependent variable: 1997 capital-to-labour ratio (1990=100)

Sandard
Variable Coefficient error t-statistic P-value
Condgant term 1481 94 15.8 0.000
Unemployment rate (In) -154 44 -35 0.002
Summary Satisics
SUMMARY STATISTIC DESCRIPTION STATISTIC VALUE
Number of observations 20

12 Eagterly and Levine. It'sNot Factor Accumulation: Sylized Factsand Growth Models. World Bank and
University of Minnesota September 2000.
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Fstatistic: (1,18) 125
P-value (H: F=1) 0.002
R squared 41%
Adjusted R-squared 38%
Root MSE 16.6
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APPENDIX 3: THE LABOUR DEMAND RESPONSE TO INCOME
TRANSFERS

Condder an economy characterised by a representetive firm with a fixed supply of cepitd
facing a production function where both the quantity of labour employed and the wage pad
are choice variables. The production function is increesing in both the wage pad and quantity
of labour employed, but subject to diminishing margind retuns The wage rate itsdf does not
directly affect productivity and ouput, but rather it influences the “net wage” which in tun
pogtively influences productivity and output. The “net wage’ is defined as the gross wege
less the remittances pad to support poorer family members and friends The quantity of
remittances paid depends postively on the worker's individud gross wage as wel as the
overdl poverty rae in the society. The poverty rae is determined in pat by public policy
vaiables, induding but not limited to expenditures on income transfers to the poor.

M athematically, this economy can be represented by the following equations
@ OUTPUT Y =Y(NW,L)

Output Y depends pogtively on the two choice varidbles — the net wage NW and the quantity
of labour employed L — but subject to diminishing margind retuns. That is, Yyw > 0, Ynwaw
<0,Y.>0, Y. <0.

@  NET WAGE NW =w- R

The net wage NW is equd to the gross wage w less remittances paid to poorer family
members and friends.

3 REMITTANCES  R=R[p(t),w]

Remittances R pad by the representaive worker depend postivdly on both the overdl
povety rate p and the individud gross wage w pad to the worker. The povety rate is a
decreasing function in the public policy vaiade t, which in this case represents the totd
amount of income trandfers to the poor.

4  WAGEBILL WB =wL

The wage hill WB is the product of the wage paid and the quantity of labour employed. The
representative firm chooses the wage w and quantity of labour L to maximise profit, which is
equa to the value of output less the wage bill. This can be written:

G) FIRM’S OBJECTIVE MAX Y{w— R[p(t), w], L} - wL
w,L

The solution to this problem can be obtaned by differetiaing the objective function with
repect to the two choice vaidbles yidding a smultaneous sysem of fird order conditions
determining the profit-maximisng choices for the wege rate and quantity of labour
employed. Cdculaing the totd differentid equations for this sysem yidds a smultaneous
differentiad equation system representing the differentias of the wage rate and quantity of
labour employed as functions of the parameters of the system and the differentid of public
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policy variable representing income transfers to the poor. This system yidds the response of
wages and employment with respect to the level of income transfers to the poor.

The system of first order conditions generated by this caculetion are:
© LABOUR FOC: Y{w — R[p(t), w], L} =w
@ WAGE FOC: Yu{w—R[p(t), w], L} =L

Thee eguations have the following interpretation. The profit-maximisng firm mugt choose
the wage rate and labour quantity employed to bdance two trade-offs Frg, the additiond
amount of output resulting from hiring one more worker must equd the cos of that one
additiond worker — the wage rate. Second, the additiond amount of output resulting from
increasing the wage by one more rand must equa the cost of that increased wage pad, thet is,
it must equa the number of workers employed.

In order to evduate the impact of the policy varidble on wages and employmet, it is
necessty to cdculate the total differentid equations associated with the above sysem. The
cdculated system of totd differentid equationsis:

® LABOUR DIFFEQ:  Yun[dw — Ry’ (f)dt — Rwdw] + YidL =dw

©) WAGE DIFFEQ: Ywni[dw — Rop' (f)dt — Rydw] + Yy dl =dL

This sysdem of smultaneous differentid equations in the can be solved to yidd cdosed form
olutions for the differentids for wages and labour in terms of the differentid of the public
policy variable representing income transfers to the poor. The closed form solutions ares

(10) LABOUR dL Ywni Rop' (t)

= >0
dt [Yie Ywn (1= Ry)] —{(1 = Yw)[1 + Yin(d - Ry}

(1) WAGERATE  dw [(Yie Ywn) = (1 — Ywi) Yin]Rop' (1)

dt [Yi Ywn (1= Ryl = {(1 = Yw)[1 + Yin(1 - Ry}

The derivative of employment with respect to tranders to the poor is unambiguoudy
posiive™® Remittances to poor family members and friends are reduced as the poverty rate
fdls in response to incressed public trandfers. Net wages rise, leading to higher productivity
and increesed employment.  The magnitude of the resulting job cregtion depends on severd
factors. The more efficiently the trandfers reduce poverty, the more employment will be
creted. The dronger the effect that poverty exerts on inducing remittances, the more jobs
will be crested as tranders bring poverty levds down. The dronger the wege effect on
remittances, the more employment will be simulated by compensating public tranders. A
drong wage effect on remittances acts like an inefficient tax on labour income — while public
transfers restore the efficiency of the wage.

3 Due to diminishing margina returns to wages and labour employed, Yynw < O and Y, < 0. Since incressed
wages are not 100% captured by remittances, B, < 1. Poverty increases remittances, so R > 0, while increases
in transfers to the poor reduce poverty, so p'(t) <O.
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APPENDIX 4: THE LABOUR ABSORPTION EQUATION

This section deives the modd’'s labour dbosorption eguaion employing a methodology
smilar to that developed by Bruton'® Profit maximisation equates the margind productivity
of labour to the taxadjused wage. Assuming proportiond tax rates on cgpitd, labour, and
output, this can be represented:

\1 :T:qw whereq = ————
- Y 1' tY

Assuming homogeneity of degree one™, the production function can be rewritten:

Y =bLgk) where g(K) =Y (k1) ad k=aK/bL

Differentiting the production function with respect to labour L and subdtituting into the firgt
order condition for |abour yidds:

Yi=(dy/dL) =b[g(k) —kg (K] =g W

Multiplying this expresson by L yidds

Y —bLkg (k) =qWL

Differentiating this with respect to time (usng DX to denote the differentid of variable X,
and DX/X to denate the growth rate of X), and dividing through by Y = bLg yidds

DY/Y =[(Dolb)(g/g)k + (DL/L)(@/9)k + (9" /g)kDk + (g/g) DK] + g DWI(bg)+q
(OL/L)WI(bg)]

Differentiating Y = bLg(k) with respect totime and dividing by Y yidds

DY/Y = (Dblb) + (DL/L) + Dk(g/g)

Likewise, differentiating k = aK/bL with repect to time and divide by k yidds

Dk/k = (DK/K) + (Da/a) - (DL/L) - (Do)

¥ See Bruton (1997) for an accessible discusson, or Bruton and Frank (1977) for a detailled derivation of a
smilar formulation. Bruton, Henry. 1997. On the Search for WHI-Being. Ann Arbor: Universty of Michigan
Press. Bruton, Henry and Chales R. Frank, J. 1977. “Appendix Ill: Mathematicd Appendix” in Income
Digribution and Growth in LessDeveloped Countries, edited by Charles R. Frank, J. and Richard C. Webb.
Washington, D.C.: The Brookings Ingtitution.

15 The andlysis appliesto a generally homogenous production function with modifications and qualifications.
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Thendividing Y — bLkg (k) = q WL by W and Y = bLg yields

(VW) - (kg)(Wg)=q/ (bg)

Findly, subdtituting the previous three equeions into the prior one and rearranging yidds an
expresson for the labour aasorption equation:

DL/L = DK/K + Dala+ [(g-g' K)/(g’ k) - 1](Db/b) + [(¢g k)G K3)I(DWV/W)

To interpret this, the mathematicd expresson for the dadticity of subdtitution between |abour
and capital can be written as™®

ggk® - g'gK
g"gk?

The equations Y — bLkg'(k) = g WL ad Y = bLg imply that gk/g =1 - gWL/Y, where
QWL/Y is the taxadjused share of income accruing to labour. Define ¢ = the resdud — the
tax-adjusted share of income accruing to capitd, which is equd to (g/g)k. Dividing this
expression for e by ¢ = (g/gk and smplifying yidds ec = (ggk)/(g’k?), which dlows the
smplification of the labour absorption equation as follows

DL/L = DK/K + Da/a+ (elc — 1)Db/b - (6/c) DWW

This can be expressed conceptudly as:
) e (
capital- c - labour-
rate of rate of augmenting ce 1 augmenting € | rate of
job productivity Co productivity — | wage
creation investment growth g : growth C | growth
‘

This expression is the labour absorption equation for the modd, and it demondrates how the
rate of job credtion is rdaed to not only the rate of invesment, but adso the net impact of
capitak and labour-augmenting productivity growth as well as wages. The ec coefficient on
wage growth represents a measure of how eadtic labour demand is to wages. This coefficient
minus one (e'c — 1) is the corresponding measure for the response of labour demand to
labour-augmenting  productivity growth. The time path of job credtion during productivity-
driven economic growth depends critically on these coefficients.

1® See Bruton and Frank (1977) or Allen (1968). Allen, Roy G. B. 1968. Macro-Economic Theory New York:
St Martin’s Press. Page 48.






