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Abstract

The unemployment rate among semi- and unskilled workers in South Africa is over 50%. This
high rate can be atributed to various factors, including politicadl decisons of the padt,
educational inequdities, and poor economic growth. These factors have contributed to the
sructurd unemployment problem in South Africa. The red cost of labour — and in particular
that of semi- and unskilled workers — has dso increased dramatically. This could be a further
incentive for firmsto hire fewer semi- and unskilled workers.

Investment in human cgpitd is imperdive, as this will increase the income earning potentia
through higher skilled employment. However, in the short run this may not be enough. A
wage subsdy has been proposed as a further incentive for firms to employ more semi- and
unskilled workers. This type of subsdy lowers the cost of employment to the firm while
mantaining the wege of the worker. It is a tool that is equdly useful in reducing
unemployment and improving the didribution of income paticulaly when semi- and
unskilled workers are targeted.

The outcome of various wage subsdy experiments are andysed usng a CGE modd. This
class of multisector modd is useful for evauating the impact of policy tools that can have
economy-wide effects The dmulations suggest that employment can be rased quite
sgnificantly, with important benefits especialy for poor households.

The cost of employment subsidies can be subgtantia, depending on the extent of the target
group. However, it is argued that the benefit of increased employment judtifies the cost. It is
shown that dthough the negative indirect effects of raisng funds for the scheme, dther via an
increesed budget deficit or incressed taxation, counteract the podtive impact of an
employment subsidy scheme, the net overdl benefits are postive. All moddled household
groups increase ther income, while dl indudtries are able to employ more workers than
before.
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1. Introduction

The South African unemployment levd is cresping towards the 40% mark®, posing a serious
threst to politicd and economic dability in South Africa Many of the country’s socid
problems such as poverty, crime, violence, loss of morae, socid degradation, and politica
and economic indability can be linked to unemployment (Kingdon and Knight 2000).
Although questions have been raised about the measurement of unemployment? in South
Africa, the exact extent thereof is irrdevant: dl agree tha there is massve under-utilisation of
human resources in the country (Lewis 2000).

The GEAR drategy (Republic of South Africa 1996) faled in its objectives of achieving high
economic growth and job cregtion. Reasons for its falure range from inditutiona problems
and misdigned government policies’ to globa market congtraints' and the economy’s inability
to create jobs through growth.®> In order to devise a workable solution, it is important to
understand the nature of unemployment in South Africa

Vaious factors have contributed to the unemployment problem in South Africa. The economy
is characterised by a strong capital-bias in production (see Fallon and Pereira da Silva 1994),
while past policies of discrimination and educational inequdities have contributed gregtly to
the sructurd unemployment problem in this country. While about 40% of workers can be
clasdfied as semi- or unskilled, firms are demanding more skilled and professona workers®
This is reflected in current unemployment figures semi- and unskilled unemployment was
50.1% in 1999, compared to 16.2% of skilled labour and zero unemployment among highly
skilled workers (Lewis 2001).

A further important cause of unemployment, and one that is more important in the context of
this paper, is the sharp rise in red wages of paticularly semi- and unskilled workers over the
last two decades. Figure 1 bdow highlights this phenomenon. Redive to productivity

! Bhorat and Leibbrandt estimated the national unemployment rate at 32.6% of the work force in 1996, while
Lewis (2001) estimated the 1999 unemployment rate at 36%, using the expanded definition of unemployment.
This supports Mohr’s (2000) evidence of an increasing unemployment rate. He found that the formal sector has
shed 0.9% of itsjobs during the period 1990 to 1996.

2 Unemployment rates are calculated on the basis of the individuals own perception of their employment status,
thus introducing alarge degree of subjectivity and possibly an overestimation of the true unemployment rate.

3 Nattrass (2000) believes that GEAR’s failure is a result of increased labour market regulation despite objectives
of creating more flexibility in this market. Furthermore, high interest rates stifled growth and employment.

4 Lewis (2000) believes that a small open economy like South Africa should not rely too heavily on economic
growth as the solution to its problems. Such economies are too vulnerable to fluctuations in world markets,
often rendering demand-side policies ineffective. South Africa’s vulnerability in this regard became obvious
during recent months.

5 Samson (2000: 1) argues, “South Africa's recent experience with formal sector job losses raises serious
guestions about the notion that economic growth [is] sufficient to createjobs”.

6 Professional workers make up 14% of the economically active population and include legislators, senior
officials, managers and professionals. Skilled workers (30%) consist of technicians, clerks, service workers,
skilled agricultural and fishery workers and craft and related trade workers. Semi- and unskilled workers
(40%) include plant and machine operators, assemblers and elementary occupations. Finally, 16% of workers
are self-employed or employed in the informal sector. Informal workers have similar characteristics to semi-
and unskilled workers (see Lewis 2000). Kingdon and Knight (2000) define informal workers as those not in
regular employment, such as casual workers, domestic workers or self-employed persons.
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increases, labour costs have increased sharply, especialy during the 1980s. Lewis (2001)
shows that these costs were probably driven by sharp red wage increases of semi- and
unskilled workers. The 1999-level of wages of highly skilled workers was 90% of the 1970
level in red terms Skilled wages were 10% higher in red terms. However, semi- and
unskilled wages increesed by a massve 150% in red terms over the same period. While
unemployment among semi- and unskilled workers was below 10% in 1970, it had grown to
over 50% in 1999.

Figure 1. Unit labour cost and labour productivity: 1980 — 2000 (index, 1995=100)
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Source: SARB Quarterly Bulletin (July 2001)

Risng real wages were not the only cause of risng labour costs. Nattrass (2000) argues that
regulation in the labour market has impacted on employment levels by increesng the cost of
employing labour. In a recent survey of 325 large South African manufacturing firms,
managers indicated that, in response to new legidation, they hired fewer workers, substituted
capita for labour when expanding, hired more temporary workers as opposed to permanent
workers, and relied on sub-contracting (Chandra et al. 2001).

Lowering the red wage is arguably an infeasble solution to the problen?, while a reversd of
the recent trend of increased regulation in the labour market is unlikely. The focus should be
on supply-side policies, snce demand-dde policies have proven to be ineffective in times of
globa uncertainty. Increased investment in education and training is important, as this will
reduce the pool of unemployed semi- and unskilled workers in the long run. However, in the
short run, dternatiive options should be explored. This paper will explore the option of
employment (or wage) subsdies as one solution to the unemployment problem.

The effectiveness of employment subsdies sems from the fact that they impact directly on
the labour market. Employment subsidy schemes have been used widdy to address declining

"It must be noted that comparative figures such as these should be analysed with extreme caution. Prior to the
1990s, data from the former TBVC states were excluded from most official statistics. There is little doubt that
the inclusion of datafrom these areas has had a significant on national employment statistics.

® Firstly, lowering wages is a politically sensitive issue, especially in the light of the evidence of the large
number of households that can be classified as the working poor (see Bhorat and Leibbrandt 1996). Secondly,
as Heintz and Bowles (1996) argue, it is possible to have unemployment in the long run since no positive wage
rate exists that clears the market. Thirdly, some maintain that productivity may decline as a result of lower
wages, either asaresult of nutritional reasons or alack of incentive — the so-called efficiency wage argument.



Evaluating the General Equilibrium Effects of a Wage Subsidy Scheme 6

employment levels, both in deveoping and developed countries. Few researchers have
explored the suitability of employment subsdy schemes for South Africa (see Hentz and
Bowles (1996) and Lewis (2001)). However, there seems to be interest from policymakers and
policy andyds to further invedtigate options. The implementation of a ‘wage incentive
scheme was proposed by the Nationd Government in the 2001 Budget Review. Dréft
legidation for this scheme was dready released early in 2002. Provison has dso been made
for the wage incentive scheme to be extended to awage subsidy scheme in the future,

This paper uses a Computable General Equilibrium (CGE) moded for South Africa in order to
andyse the economy-wide impact of an employment subsdy scheme. CGE modes are
employed extensvely in policy andyss as they smulate a market economy and serve as a
useful tool to andyse “cross-cutting issues’ that have an economy-wide impact (Arndt and
Lewis 2000: 4). Although partid eguilibium andyds is ussful, generd equilibrium andyss
provides a more baanced overdl picture. It provides a tool to andyse movements within
markets, while it dso captures the interactions between markets and economic agents. In the
next section we explore the theoretical background to employment subsidies, while the model
is explaned in Section 3. The results of various smulations are compared in comparative
datic fashion and are discussed in Section 4. Section 5 draws generd conclusions.

2. Theory of employment subsidies
21 Overview

Employment subsdies am a expanding employment by reducing the cost of labour to the
employer. Typicdly the sate subsdises the wage pad by the firm without lowering the wage
receved by the worker. This encourages higher labour absorption by firms, the direct
employment effect of the subsdy (Heintz and Bowles 1996). Lewis (2001) describes a further
direct effect, nandy an accumulaion effect. This occurs when lower labour codts rase
expected profits and lead to increased cepitd invesment. Employment is aso induced
indirectly. Since more workers are employed, household income increases, which in turn leads
to an increese in consumption. At the same time, firms are aile to lower prices, thus
increesng the red spending power of households. Firms increase their output to satisfy higher
consumption demand, and hence demand more labour indirectly. Employment subsdies
therefore have various podtive downstream effects, which render them useful to address a
number of issues directly and indirectly, including poverty dleviaion, income redistribution,
and the simulation of private investment and aggregate demand.

Standard producer theory can be used to show the impact of an employment subsidy on the
employment level of the individud firm. The firm's short-run labour demand curve is given
by the downward-doping section of the margind revenue product (MRP) curve that fdls
below and to the right of the average revenue product (ARP) curve. The firm hires labour at
the point where the equilibrium wage, w*, equals MRP. When the wage is reduced by a factor
d (d <1), the firm increases employment up to the point where dw*=MRP. The tota subsidy
cost incurred by government is equa to the new levd of employment times the subsidy per
workers [w*(1-d)]. In a perfectly competitive environment, dl firms recaving the subsdy
increase their demand for labour and hence the aggregate labour demand curve shifts to the
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right’. Katz (1998) uses a smple patid equilibrium andyss to show the impact of a wage
subsidy in the labour market for unskilled workers. Consider Figure 2 below:

Figure 2. Labour demand analysis— market for unskilled workers
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Source: Katz (1998)

This figure covers two scenarios. A supply-side congraint in the labour market would suggest
a horizontal supply of labour curve and hence a fixed wage (left pand). A wage subsidy
causes the demand for labour to shift to the right. As a result, total employment increases from
L1 to L, while the wage remains congant. The employer benefits from a lower wage and is
able to use the extra ‘income from the subsidy to increese employment. This has a pogtive
effect on overdl povety and unemployment. Aggregate households receive a higher totd
income snce there are fewer unemployed household members. Furthermore, the expected
wage of unemployed persons, defined as wage times the probability of finding work, increases
asaresult of the subsdy.

If the supply curve dopes upward (right-hand pand of Fgure 2), the individua worker's
wage will increase, thus counteracting the employment effect to some extent. The subsdy is
shared between the worker and the firm. Under this scenario, both the wage dadticity of
supply and demand for labour should be taken into account to evauate the tota employment
effect of the wage subsdy. Generdly, however, supply dadicities are higher for low-wage
workers (Katz 1998). In South Africa this aso tends to be the case, particularly because
unemployment is much higher among low-skilled workers (Lewis 2001). This suggests that
an employment subsdy scheme in South Africa would have a rdatively larger impact on
employment and a smdler impact on wages. For that reason, the CGE modd used in this
paper assumes an infinite wage dadticity of supply of semi- and unskilled workers a a fixed
wage.

° An alternative scenario is one where workers receive the subsidy (as opposed to firms). In this case the supply
of labour curve will shift to the right. A higher wage implies that the relative cost of leisure increases, thus
encouraging individual workers to increase their supply of labour. This allows the aggregate labour supply
curveto shift to theright. In theory, these two effects are similar (see further discussion in Section 2.3).
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2.2 Targeted employment subsidies

Often employment subsidies are targeted at specific labour categories or indudtries. Targeting
tends to be associated with trade-offs. The basc targeting principle is the following: the
narrower the target group is defined, the more effective it will be in reaching the intended
beneficiaries. Narow targeting dso lowers the actud cost of the subsdy, as fewer
beneficiaries are involved. However, a downsde of narow tageting is the high
adminidration cost and potentid adminidrative complexities Broad targeting is much esder
to adminiger, but the actud subsdy cost becomes much higher. The rule of thumb here
should be when adminidrative capecity is low policymakers should opt for broader targeting.
Furthermore, if unemployment and poverty is widespread, broader targeting may be required.

2.2.1 Targeting labour categories

In the light of dedining employment and a shift in labour demand towards more skilled labour
clases, there is a drong case for targeting a wage subsdy at semi- and unskilled workers,
Unemployment rates are consderably higher among these workers. An employment subsidy
will assg them in finding employment, ganing expeaience and increesng their
employability. Once employed, the subsequent probability of entering unemployment
decreases sgnificantly, as demondrated by Kingdon and Knight (2000). Semi- and unskilled
workers make up about 40% of the South African labour market. Although the cost of
targeting such a large group will be high, it is possble to reduce the cogt by changing it to a
marginal subsdy, i.e. one that is only gpplicable to additiond workers employed rather than
dl workes. The andyss of a maginal subsdy would, however, require a dynamic
framework that can ded with changes in employment from one period to another. The CGE
smulations presented below are dl based on a comparative gatic framework and hence we
only explore agenerd subsdy targeted at semi- and unskilled workers.

2.2.2 Targeting industries

The targeting of industries may be necessary to reduce costs. There are various factors that the
policymaker can take into account when sdecting indudries for targeting. Typicdly large,
labour-intendve indudries with reativey high employment dadicities of demand for labour
are sdlected. The extent of backward and forward linkages may aso play a role. These factors
are briefly discussed below. Refer to Table 1, which lists some key datistics of various South
African indudries. Thee ddidics may be usgful in deciding which industries should be
targeted.

The value-added structure, which measures an industry’s contribution to GDP, as wdll
as he employment structure, which measures the relative sze of the indudtry in terms
of employment levels, may be used as an indication of the Sze of the indudry or its
employment capabilities. A specific industry may be extremey labour intensve, but if
it is vary smdl in absolute terms, it might not be sengble to taget due to its
inggnificant impact on employment & anationd level.

The capital-labour ratio is a measure of the labour intengty of indudries An
dternative measure is the labour-output coefficient, which measures the number of
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workers par R1 million of output. Indudtries with high labour-output coefficients for
semi- and unskilled labour are usudly a sensible choice for targeting.

The wage elasticity of demand for labour, dso sometimes referred to as the
employment dadticity, is perhgps the most important targeting criterion. The
employment dadticity measures the responsveness of employment to a change in the
rel wage. The employment effect of a wage subsidy will be higher in indudtries with
high employment dadticities, and typicdly such industries are sdected for targeting.

Employment multipliers can be used to provide insight into the existence of backward
and forward linkages between industries. Due to interdependence between indudtries,
changes in one indugry will have an impact on the employment levels of ancther
indudry. Indudtries with sgnificant upstream or downdream employment effects may
be suitable for targeting.

The moddling section describes the results of an employment subsidy with indudtry targeting
in place. These results are discussed in Section 4.3.
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Table 1. | dentifying industries for targeting
Sectoral labour/output coefficients
Sectors \Value-added and factor use (CGE M odel) Capital -labour ratio (Workers/R million)
Employment [Employment Semi-skilled
Value added| structure | structure Capital/ |Professional and unskilled Informal
structure | (Unskilled) (Total) | labour ratio labour  [Skilled laboul labour labour | Total labour

IAgriculture, forestry and fishing 5.6% 22.0% 9.7% 63.80 0.08 1.00 16.65 0.69 18.42
Mining and quarrying 6.2% 12.4% 6.3% 193.33 0.25 1.16 6.01 0.29 7.71
Food processing 3.5% 3.2% 2.3% 181.72 0.16 0.66 111 0.07 2.00
Textiles and apparel 1.0% 4.8% 2.5% 21.74 0.52 1.82 9.28 0.45 12.07
L eather goods and footwear 0.2% 0.8% 0.4% 25.56 0.27 0.63 6.61 0.29 7.79
'Wood and furniture 0.7% 2.1% 1.2% 32.31 0.36 2.08 5.77 0.32 8.52
Paper and printing 1.7% 1.1% 1.1% 119.37 0.48 1.46 1.23 0.12 3.30
Petroleum products 0.8% 0.2% 0.2% 254412 0.15 0.25 0.30 0.03 0.72
Chemicals 2.2% 1.1% 1.0% 285.75 0.42 0.68 0.82 0.07 1.99
Rubber, glass, plastic, non-metal 3.2% 2.5% 1.6% 98.55 0.23 0.62 155 0.09 2.49
Basic metals 2.4% 3.3% 2.2% 744.54 0.22 0.66 1.19 0.08 214
M achinery and equipment 4.5% 2.8% 2.1% 70.77 0.55 1.30 2.62 0.17 4.64
Electricity, gas and water 3.3% 1.2% 1.0% 1321.11 0.37 0.56 1.38 0.56 2.87
Construction 3.1% 6.2% 6.2% 24.79 0.26 1.10 352 397 8.84
Trade 12.7% 5.0% 9.9% 90.82 0.75 3.37 137 1.36 6.85
Tourism 1.1% 0.9% 2.5% 30.09 112 9.27 1.80 0.47 12.66
Transport and storage 8.0% 3.4% 6.4% 500.20 0.18 1.30 0.66 243 457
Financial and business services 18.3% 0.3% 7.6% 574.72 0.70 2.32 0.14 112 4.28
Medical and health services 1.9% 0.1% 0.7% 171.61 1.08 1.08 0.10 0.45 271
Social and personal services 3.2% 19.3% 15.5% 4.89 3.36 5.40 2343 15.36 47.55
General government and other producers 16.3% 7.4% 19.7% 168.40 6.53 8.09 251 0.37 17.50
TOTAL/AGGREGATE 100.0% 100% 100% 174.34 101 2.25 2.95 121 7.42

Source: Lewis, 2000
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2.3 Payment options

A wage subsdy can be a cdculated as a lump sum per worker or as a fixed percentage of the
wage. The subsidy can be disbursed in the form of a direct cash subsdy or a tax credit
towards future obligations. Typicdly tax credits are used, as these are easer to administer.
The cdculation and disbursement of the subsidy are not contentious issues in the literature.
However, more time has been spent discussng whether the subsidy should be payable to the
employer or the employee (see footnote 9). This is dso a present an important issue in the
development of South African policy.™

In theory there is no difference between a subsdy payable to the firm or the employee. In
order to make comparisons between the two approaches, one has to assume that the supply
curve for labour is upward doping. If the subsidy is payable to the employer, the ‘derived
demand for labour curve will shift to the right (see Figure 2 right-hand pand). The benefit of
the subsdy is shared between the firm and the employee. Alternatively, if the subsdy is pad
to workers, the aggregate labour supply curve will shift to the right, resulting in a new
equilibrium where, as before, the benefit of the subsidy is shared between the employer and
the employee. In both instances the worker earns more, the employer pays a lower wage, and
employment isincreased by the same margin.

Proponents of a supply-sSide approach argue that a subsidy payable to employers may fail due
to two reasons Firdly, firms receve immediae windfal gains without increesing
employment if they receve a subgdy for dl workers employed (Heintz and Bowles, 1996).
This may induce them to mantan ther exiging labour force Sze, thus rendering the subsidy
scheme ineffective. This can only be monitored by implementing some form of control which
forces firms to increase their workforce by some minimum leve before being digible for a
subsidy. Secondly, wages may increase as a result of the subsdy, even if a horizontal supply
curve of labour is assumed. Wage setting in the market for semi- and unskilled workers is not
entirdly a market-driven process, with labour unions being important players in the collective
bargaining process. Unions may counteract the employment generating impact by setting
higher wages, judtified on the grounds of arguments that firms profits are being subsdised by
the employment subsidy scheme. In the extreme case the new wage (wW-) consumes the entire
subsidy, such tha dw" =w*. The firm thus till pays the same wage as before, and no direct
employment effect can be observed. The cost of the subsidy is a deadweight loss, as the
objective of increased employment is not realised.

The debate surrounding the issue of who should receive the subsdy is an ongoing one. This
paper will not contribute anything to the discusson. As mentioned before, the employment
effect is exactly the same in theory, whether the subsidy is payable to the worker or the
employer. Hence this paper will only mode a subsidy payable to the employee.

2.4 Financing an employment subsidy

Phelps (1994: 58) argues that wage subsidies would require a large budgetary outlay, but that
svings in wdfare entittements, unemployment benefits, crime fighting, and increased tax

9 1n the development of ideas and arguments contained in the section below, the author has benefited from
discussions with officialsin National Treasury.
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revenue “might counterbaance the [impact on the] budget.” An effective employment subsidy
scheme would dlow government to save on wefare outlays and generate more income and
consumption tax due to the reduction in unemployment. Whether these savings would exceed
the actua subsdy cogt is uncetan. The fiscd cost of an employment subsdy scheme
financed purdy by government can be quite subgtantid if employment subsidies are broadly
targeted. However, the trade-off between narrow and broad targeting with regard to actua
subsidisation cost and adminidrative cost was highlighted before. Therefore the policy choice
should depend on the circumstances.

One of the more conventiond ways to fund employment subsdies is through a tax on capitd
(see Heintz and Bowles 1996). The raionde behind a capital asset tax is that, in addition to
the factor price ratio digtortion caused by the wage subsdy, it further increases the relative
price of capita. This will complement the subgtitution process of labour for capitd initiated
by the employment subsdy. If the government is reluctant to tax dl capitd goods, it is
possble to tax only cetan goods — for example those cepitd goods that produce
environmentdly harmful emissons This will limit the use of spedific capitd goods. Although
a tax on capitd assets reduces the burden on the budget and further contributes to the factor-
price digortion of an employment subsdy, it could prove to be difficult to determine the vdue
of the capitd assets to be taxed. A capitd tax may aso be harmful to some of the high-growth
capita-intendve sectors in South Africa, which could ultimatdy have a negdive impact on
the economy.

An dterndive revenue-neutral financing option is an increase in income and profit tax rates.
Higher household income tax rates will affect household consumption spending, especidly for
households in high income tax brackets On the other hand, the beneficiaries of the
employment subsdy scheme (eg. semi- and unskilled workers) will increese consumption
spending. If the net effect is a decrease in overdl consumption, it could counteract the
employment generating effect of the wage subsdy. Increased enterprise taxes will dso
counteract the impact of the wage subsdy on employment, while firms invesment levels
may aso be affected due to lower after-tax profits. A find financing option is deficit
financing. Rather than raising cepitd or income tax raes, government can opt to finance the
subsidy by borrowing funds on the capital market. This, however, may crowd out private
investment. The net impact of a revenue-neutra (income and profit tax increase) and the
deficit financing method are compared in the CGE modd smulations.

2.5 Current South African programmesand proposals

In the 2001 national budget speech (Budget Review, Republic of South Africa 2001),
government announced its intention to introduce a wage incentive scheme. The budget aimed
a “addressng poverty through job crestion and economic growth” through expenditure on
infragtructure, human capacity development, and employment cregtion programmes. At the
time it was proposed that SARS and Nationd Treasury would investigate “economicdly and
adminigratively efficient tax measures’ that would:

Encourage job cregtion by reducing the cost of hiring new workers and offering
learnerships, and

Encourage the formdisation of employment in the informa sector, as this would
positive effects on other government programmes.
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It was estimated a the time that the scheme would result in a revenue loss of about R600
million (Budget Review 2001). An inter-departmental task team was agppointed to investigate
options for a wage incentive scheme that would be appropriate for the South African
circumgtances. It was decided that as a first step government would implement a policy that
would focus on additiond tax dlowances for employers who dgn learnership agreements with
workers. Draft legidationt was released in February 2002. The 2001 Budget Review
proposed that the wage incentive schemes would be fully operationd by October 2001.
However, to date the legidation has not yet been findised. Although the 2001 Budget made
provison for an employment subsidy scheme as well, such a scheme has not yet been
developed.

3. CGE Modd: Methodology and Results
3.1 Overview

Generd equilibrium analyss can be dtributed to Léon Waras (1934-1910), a French-born
economis and founder of the Lausanne School of Economics in Switzerland. His book
“Elements of Pure Economics’ (1874) was “one of the firsd comprehendve mathematica
andyses of generd economic equilibrium” (Dixon 2000). Generd equilibrium andyss is
concerned with finding a set of prices that clears al markets smultaneoudy. Understandably
0, generd equilibrium analyss can become very complicated, as choices of consumers and
firms need to be co-ordinated across markets on an economy-wide bass (Estrin and Laidler
1995). The interdependence between economic agents is therefore a centrd theme in generd
equilibrium andyss

Although Leontief’s input-output andyss is “drictly spesking...not a form of generd
equilibrium andyss’ (Chiang 1984: 116), it presents a useful darting point for more complex
multisector models (such as CGE modes) as they effectively capture sectora (inter-industry)
interdependence (Robinson 1989). However, interdependence is not only limited to the
production side of the economy. Households, factors of production, the government sector,
and the foreign sector act on market sgnds and dso interact with each other. The am of CGE
models is to try and capture the interdependence of economic agents at a microeconomic level
in a gdructurd mathematicd mode that aso takes various macroeconomic condrants into
account.

In order to effectivdly capture interdependence and interrdaionships, it is important to
develop rich daasets. An important outflow of input-output tables was the development of
socid accounting matrices (SAMs). A SAM is a “comprehensve, economy-wide data
framework” represented in the form of a square matrix (Lofgren et al. 2001). Each account is
represented by a row and a column: the income side of each account appears aong its row,
while expenses are written in the columns. An important aspect of the SAM is tha it captures
resource flows between agents, i.e. it records transactions a a point in time. A SAM “can
provide a comprenensve and consstent record of the interrdationships of an economy”
(Reinet and Roland-Holst 1997: 95) while it provides an “excdlent framework for exploring
macroeconomic and multisectora issues’ (Robinson 1989: 887). SAMs usudly condst of

1 The draft legislation released in February 2002 was a proposed insertion into Act 58 of 1962 (section 12H) and
entitled “Deduction in respect of learnership agreements”.
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multiple accounts for activities, commodities, factors, households, enterprises, government
accounts, savings-investment accounts, and the rest of the world. An important festure of the
SAM is compliance with the basc economic accounting principle, namely tha for every
income or receipt there is a corresponding expenditure outlay (Reinet and Roland-Holst
1997: 95).

3.2 Thesandard CGE modd

The sandard CGE mode used here is a generic model that was initidly developed by the
International Food Policy Research Indtitute (IFPRI) (see Lofgren et al. 2001) and adapted for
South Africa by Lewis (2001). The format of this sandard CGE modd is used extensvely in
developing countries. The mode defines the relationships and sectoral independence between
economic agents and is cdibrated using the South African SAM for 1997.*2 The SAM forms
the kenchmark or base data of the model. Once the modd is calibrated, policy shocks can be
smulated. A new generd equilibrium is caculated, and variables are compared with the base
datain a comparative atic fashion. Dynamic effects are not eva uated.

The actions and interactions of various agents are captured in the modd. Activities (or
producers) maximise profits subject to a nested production technology explained below.
Houscholds maximise utility subject to their budget condrants Other agents include
government and the rest of the world. The labour market is divided into capita and four
classes of labour, namely professona, skilled, semi- and unskilled and informd labour (see
footnote 6).

Once the modd is cdibrated, one has a structural modd of the economy that can be used to
andyse the impact of policy shocks a an economy-wide level. This modd is “Wadrasan and
neoclasscd in its truest form”, but it is possble to incorporate certain “sructurd rigidities’
(Robinson 1989: 894). Often in developing countries the assumptions of perfect competition
and perfectly functioning makets have to meke way for more redisic non-neoclassca
behaviourd assumptions, such as macro imbdances and inditutiond rigidities (see discusson
on modd closures below).

The modd makes use of a “variety of subgtitution mechanisms’ to modd producers and
consumers  economic decison-making processes (Arndt and Lewis 2000: 5). The discussion
beow will focus on the production sde of the modd, which is characterised by the use of a
two-tier or nested production technology (see Lofgren et al. 2001). At the top-levd (or
activity leve), technology is defined by ether a Leontief (default setting) or a CES production
function.®* The top-levd function defines how the firm combines intermediate inputs and

12 This SAM was developed by WEFA, a global economics consulting firm, and is based on the SARB’ s national
statistics for 1997.

3 The general form of the CES production function is the following (see Varian 1992):
1

y=lax +a,x1"

In the function above, y denotes the output, &, & and r are parameters and x and %, are the two factors of
production. The CES function is versatile in that it contains several other well-known production functions,
depending on the choice of the function exponent (r ). When r = 1 the CES function reducesto asimple linear
isoquant, i.e. there is perfect substitutability between factors. The CES production function reduces to a
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vaue added through the use of its own factors of production. At the second leve, ‘vaue
added’ is a CES function of the primary factors, capital and labour. This is a criticd functiond
relationship in the modd as it governs the subgtitution amongst the factors of production due
to relative price changes. In case of a wage subsdy, the reaive price of unskilled labour will
decline and, as a result, one would expect higher demand for unskilled labour and lower
demand for the other production factors. The ‘aggregate intermediates are either purchased
on the domestic market or imported, with their proportions determined by a Leontief
production function.

Figure 3 bdow summarises the flows of marketed commodities through the economy. The
commodity outputs for the activities defined in the SAM are combined by a CES function to
form aggregate output. Next, a constant dadticity of trandformation (CET) function alocates
aggregate output to the export market and the domestic market. The CET function behaves
amilar to the CES function, except that it is concave to the origin and the dadicity of
subdtitution is negative. If the domestic price increases reatively to the export price of a
commodity, firmswill shift to the domestic market (see Lofgren 2001 for more details).

The composte supply function combines domesticdly supplied goods (from the CET
function mentioned above) and imported goods into the total quantity of goods and services
that is supplied in the domestic economy. This function is dso defined by a CES function, and
is cdled the Armington function, named after its originator. In equilibrium, domestic
inditutions consume the totd domestic supply of the composte commodity. The sum of
household consumption, government consumption, invetments and firms intermediate input
consumption must equa tota supply (including imported goods). The circular flow in the
economy is goparent in Figure 3. Intermediate inputs are again taken up into the production
process, value is added, and the find good is added to the aggregate output. Furthermore,
inditutions (such as households) earn income from factors (labour and capitd). As more is
produced, more factors are employed, thus raising factor income. This has a pogtive effect on
the demand sde. The am of a generad equilibrium mode is to capture dl these interactions,
interrelationships and circular flows in the economy.

standard Cobb-Douglas production function as r approaches zero. This function is smooth and convex to the
origin. Finaly, the CES function can also reduce to the Leontief production function asr approaches-¥. The
Leontief production function is characterised by zero substitutability between factors and is L-shaped. Thus,
the larger the absolute value of r , the lower the substitutability between factors of production.
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Figure 3. Flows of marketed commodities
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Source: Lofgren et al (2001)

The use of various CES functions as well as the CET function requires the sdection of the
dadicity of subdtitution (EOS) and dadticity of transformeation (EOT) parameters. Although
various econometricians have atempted to edtimate vaues for these dadicity parameters,
there seems to be no conggency in the results. The econometric measurement of the
dadicities is very difficult, while sructurd incondgtencies between the econometric modes
used for edtimation of these dadticities and the CGE modd in which they are used or gpplied
creates most of the controversy (McDanid and Balistreri 2001). Frequently a vaue of one is
assumed, reducing the CES to the standard Cobb-Douglas production function. The vaue of
the Armington dadicity is especidly a controversd issue. McDanid and Bdidreri (2001)
demongrated that CGE model results are often extremely sendtive to the choice of Armington
eadicities, especidly in internationd trade sSmulaions. However, in the weage subsdy
smulations peformed in this dudy the Armington eadticity is not of great importance,
mainly due to the limited impact d the subsidy on imports. A wage subsdy targeted at semi-
and unskilled workers will mainly affect lower-income households, who typicdly have a
lower propendty to import. Sendtivity andyses of various choices of the different dadticities
of subditution were performed with a wage subsidy scenario. The mode results were farly
robust. Table 2 summarises the dadticities used in the various CET and CES functions. These
arethe ‘default’ values as used in the Lewis CGE modd.

Table 2. Mode parametersof the CESand CET functions

Parameter* Description Valueof rho

(r )-k**

rhoa(A) Value-added production function exponent. 0.75

rhoa2(A) Top-level activity production function exponent. 05

rhog(C) Armington function exponent. 2% *

rhot(C) CET function exponent. 2% *

elasac(C) Output aggregation elasticity. 4
Notes:

* The A or Cindicates whether the parameter is defined over activities (A) or commodities (C).

** The parametersrhot and rhoq take on a value of 0.5 for all commodities classified as services.
***  The EOS (s) is a linear transformation of the function exponent (r) (see footnote 13) as per the
equation below. The transfor mation function for the EOT issimilar, except for a positive sign beforer :
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3.3 Modd closuresand structural features

The modd includes three macroeconomic badances the government balance, the externd
badance and the savings-investment balance. Model closures emsure that the macroeconomic
congraints hold. When sdecting closures, certain assumptions and sructurd festures of the
economy are taken into account.

Government budget: The government badance ensures that the budget deficit (negative
savings) or surplus remains equa to the difference between government revenue and
expenditure. The default closure is one with flexible government savings. Thus, an increase in
the government expenditure (ceteris paribus) will increese the deficit. This is dso sometimes
referred to as deficit financing, i.e any increese in expenditure is Smply financed via an
increase in government borrowings. Alternatively, a ‘baanced budget’ closure may be
sdected. Under this closure, taxes are dlowed to vary in order to maintain the budget deficit
of the base modd. In the CGE modd smulations, government expenditure on goods and
savices (excluding the cost of the subsidy) will be fixed. Government revenue may vary as
tax receipts change, either due to changes in income or consumption or changes in average tax
rates.

External balance: The externd baance (bdance of payments) ensures that the domedtic
vaue of foreign currency receipts match loca currency outflows. This includes cepitd flows
as wel as trade flows. By default, a flexible exchange rate is the equilibrating variable, while
foreign savings are assumed fixed. This seems to represent the preferred adjustment currently
adopted by the SARB, in that a particular baance of payment to GDP ratio is targeted. As the
trade baance changes, the exchange rate will adjust to maintain the baance. The dternative is
aflexible leve of foreign savings and afixed exchange rate.

Savings-investment balance: The saings-invesment bdance mus be mantaned in
equilibrium. To achieve this two options are avalable. An investment-driven modd assumes
that inditutions (households, firms) change their margind propendty to save (MPS) in order
to meet target invetment levels. The levd of invesment is therefore fixed. Alternatively, the
model can be savings-driven, i.e. the MPS for households is fixed, while the levd of
investment in the economy is flexible. The leve of savings is determined soldy by household
income, and changes in domedtic saving thus feed into changes in investment levels. The
latter option was selected in this modd.

An important dructurd feeture introduced in the modd is the assumption of unemployment
anong s=mi- and unskilled workers. Although the mode is bassd on a neo-classcd
microeconomic framework that assumes full employment, the modd is farly flexible in that
certain dructura rigidities can be incorporated. The factor market closure sedlected to mode
semi- and unskilled unemployment assumes a fixed wage and unlimited supply of labour a
this wage. This implies that the wage dadicity of supply is infinite. All other sub-classes of
labour (professond, skilled and informal workers) are fully employed at flexible wages.

The capitd maket closure is usudly based on the assumption of full employment of this
factor of production. Two full employment closure options exist: capitd can ether be fully
mobile between sectors;, or be activity-specific. Both these closures assume that the economy-
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wide leved of cgpitd remains fixed. The more flexible gpproach of mobility between sectors is
a dightly controversd one. It is usudly aoplied if the modd has a long-run focus where
cepitd is dlocated to its most efficient locations. This paper takes the short-run approach
where firms (and by extenson indudtries) are unadble to adjust the levd of cepitd stock
employed in the production process. Capitd is thus activity specific. This is often the
preferred closure for the cepital market because many types of capitd stock are only
employable in certan indudries, and firms will employ the required type of capitd
irrespective of the relative price thereof.

A further dructurd festure was introduced in the mining sector. This conditutes a dight
adaptation of the standard Lewis modd. South Africa is usualy regarded as a samdl open
economy with no monopoly power in export markets. The world price of dl commodities is
fixed, and is ds0 unaffected by changes in the supply (exports) of commodities. This is
catanly a vdid assumption for most South African commodities, but given South Africas
dominance in world mining products (especidly diamonds, cod, gold and uranium ore), this
assumption becomes too unredigtic. Thus, in contrast to the standard trestment of exporting
indugries, mining sector exports are modelled as a function of the relative price of world
exports and foreign subgtitute goods. Initid dImulations have shown that a falure to modd
mining in this fashion will result in ovewhdmingly lage increases in exports and
employment in the mining sector, thus driving overdl results. Formdly, we introduce the
following equation:

pwe
pwse

QE=j ((—)°

QE denotes the quantity of mining exports. The price of foreign subgtitute goods (pwse) is
fixed by assumption, while the price of world exports (pwe) is varidble. These variables, as
well as the demand function condant (j ), are initialised during the calibration process. The
parameter e is the dadticity of demand for exports. Smilar to the other modd dadticities, e
aso has to be estimated. Following McDonad (2002), this dadticity is assumed to be equd to
two (2). The smdl country assumption is still gpplied to dl other non-mining sectors.

4. Simulation set-up and results

A gengd wage subsdy reduces the wage paid by the firm, while mantaning the wage
eaned by the employee. This is moddled by lowering the wage rate in the firm's profit
maximisng eguation (W* = MRP), but mantaning the wage levd in the factor income
equation (wage times quantity of labour employed). As discussed in Section 2.1, the direct
effect of the lower wage is higher employment a the firm levd. The profit-maximisng firm
will employ labour up to the point where the wage payable is equa to the margind revenue
product (MRP), where MRP is an indirect function of (inter alia) the quantity of labour. In
production theory, the MRP represents the short-run labour demand curve of the firm. Thus,
as the wage is reduced, the firm will hire more workers. As shown in Figure 2 the result is a
shift in the aggregate demand for labour curve. The various direct and indirect effects of a
wage subsidy scheme can be analysed using the slandard CGE moddl.
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Three wage subsdy smulations were peformed. In dl the dmulations, government
subsidises 10% of the wage of semi- and unskilled workers. Firms thus only pay 90% of the
origind wage, while workers dill receive the origind wage. The cost to government is
cdculated by multiplying the totd levd of semi- and unskilled employment by the subsdy
per worker. This equas 10% of the totd wage bill for semi- and unskilled workers.
Essentidly, this boils down to a government transfer to the employer. Employed individuas
do not gan from the subsdy as they Hill earn the same wage as before. Unemployed workers
may gan, if they get hired they will recave a full wage of which 10% is subgdised by
government and firms pay the rest. As is shown below, the totad cost (1997 prices) of a
generd nonttargeted wage subsidy is around R9.2 hillion, while a targeted wage subsdy will
cost roughly R1.3 hillion.***

1. In the fird samulaion the subsdy is gpplicable to dl indudtries and financed via a
budget deficit, i.e. the state borrows funds to pay for the subsidy.

2. The second amulation is Smilar to the fird, except that the subsdy cost is now funded
via an endogenous increase in direct taxes on inditutions. Households thus pay a higher
average income tax and firms pay higher profit taxes. This is the so-called balanced budget
closure.

3. The third simulation replicates the second (i.e. a balanced budget approach is opted
for), only this time with industry targeting in place. Four indudries were targeted: (1)
agriculture, forestry and fishing; (2) textiles and appard; (3) leather goods and footwear; and
(4) wood and furniture.

4.1 Smulation 1: 10% wage subsidy with deficit financing

This amulaion modds a scenario where government subsidises 10% of the wage of dl semi-
and unskilled workers employed in dl indudries. Government finances the scheme by
increesng the budget deficit. As expected, the effect of the wage subsdy is an increase in
smi- and unskilled employment in dl sectors (Table 5). The employment impact ranges from
a low of 2.8% in the condruction industry to a high 11.1% in the medicd and hedth services
sector. Bdow we discuss some of the possble indirect employment effects tha may be
responsble for the poor performance in some indudries. The economy-wide employment
effect is an 8.7% increase in semi- and unskilled employment. The supply of al other classes
of labour are fixed due to the full employment assumption. However, there is an increase in
demand for these classes of labour, as reflected in a dight increase in ther respective wage
rates (0.74% for professond workers, 1.07% for skilled workers and 0.80% for informa
workers). Therefore, while firms initidly subgitute semi- and unskilled workers for other
labour classes due to a change in reative wages, the various indirect employment effects,
some of which are discussed in more detail below, causes net demand for other labour types to
increese a an economy-wide level. The other factor of production, capita, is fixed by
assumption.

14 This of course depends on the number of industries targeted, the size of these industries and the magnitude of
each targeted industry’ s employment effect.

® The estimated costs are substantial, mainly because the subsidy rate of 10% is quite high. In the case of a5%
subsidy, the cost is reduced to about R4.4 hillion, slightly less than half the cost of a 10% subsidy. Only the
results of a 10% subsidy are discussed.
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Output increases in most indudries with the exception of the condruction indudry. The
economy-wide increase in production is equa to 1.1%. This increase in production is manly
driven by a 23% growth in domegic consumption demand (Table 4). Due to lower
production cogs associated with the lower wage pad by the firm, domestic prices initidly
decline. This affects the export-domestic price ratio, causng firms to shift production towards
the export market. At the same time, consumers demand more domesticaly produced goods
due to a rdative increase in the price of imports versus domesticaly produced goods. The
joint effect of increased exports and lower imports leads to a postive effect on the balance of
payments. Since foreign savings are fixed, the exchange rate appreciates by 1.2% to correct
the imbaance on the foreign account. Although export supply increases, the vaue of exports
as they agppear in the GDP accounts actualy declines due to the appreciation of the currency.
Also, drong consumption demand counteracts the initid decline in prices, leading to a
(negligible) 0.2% increase in the CPI (Table 4).

The dgnificant employment effect of the wage subsdy has an important impact on household
income levels. Since rdatively poor households (often defined as the firg four income
deciles) derive mogt of ther income from semi- and unskilled wages, these households benefit
the most from the subsdy via the impact on employment levels. Although wages of semi- and
unskilled workers remain congant, more individuas are employed in every representative
household group (or decile), thus increasing the income of the group as a whole. High-income
households dso experience an increase in ther incomes, manly via the increase in wages of
other labour classes from which they derive most of ther income Rdéaively spesking, the
increee in the income of high-income households is dightly less than for low-income
households (Table 6). The wage subsdy is therefore effective in reducing inequdity by
favouring poor households more than it favours the rich. The growth in consumption demand
is manly spurred by the increase in household income, with low-income households able to
increase consumption dightly more (in reaive terms) than high-income households.

The cogt of living is unchanged for low-income households, but increases dightly for higher
income houscholds. As mentioned before, the large increase in  consumption demand
counterbalances the initid price decline brought about by lower production cods, and hence
CH actudly increases margindly.

The government budget closure sdected has various important indirect effects. In order to
finance the subsidy, government has to incresse its borrowings (or negative government
savings) by R6.1 hillion or 28.0% (Table 4. This trandates into an increase in the deficit from
3.0% to 3.8% of GDP. Roughly 68% of the subsdy cost is financed via this deficit incresse.
The remainder of the R9.1 billion cost of the subsdy (1997 prices) is financed via increased
tax receipts. Although the various direct and indirect tax raies reman unchanged in this
smulation, the higher household income and consumption demand dlows government to
increase its revenue from direct taxes, consumption taxes and excise taxes. Overdl
government revenue increases by 1.7%.

The large increase in the budget deficit has an important impact on nationd savings. Despite
smdl increases in enterprise and household savings, nationd savings decrease by 3.8% (Table
4). By assumption, investors can only draw or borrow funds for investment from the pool of
savings. Due to this savings-investment closure sdected, the leve of invesment is determined
by the change in the levd of savings, i.e investment is ‘savings-driven’. Therefore, when the
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pool of savings in the economy decreases by 3.8%, investment also decreases by the same
percentage.'®

Investment is modelled as expenditure on goods and services in the economy. Thus, a decline
in invesment will affect the demand for goods and sarvices. Typicdly indudries that supply
invesment-type goods — such as the condruction industry and the machinery and equipment
industry — are hardest hit by sharp decreases in invesment demand. The drop in demand has
an advere effect on employment (the so-caled indirect employment effect of the wage
subsdy) in dl indudries, but especidly those that specidise in investment goods. However,
the dominating effect remains the direct employment effect of the wage subsdy, as wel as a
positive indirect employment effect associated with the increase in private consumption.

Snce the modd is compardtive datic, the decline in invesment does not affect the growth
potentid of the economy in the short run. GDP growth is measured a 0.8%. It is generdly
recognised that poor invesment growth will have a detrimentd effect on growth potentid in
future periods, i.e. a period not covered by this analyss. It is often argued that any policy that
causes investment to decline should rather be avoided. The next smulation tries control the
fdling invesment leves by dlowing government to dter tax levels in an dtempt to rase
finances for the employment subsidy scheme. This is one way to avoid the impact of the large
government deficit on investment levels. Although raising direct taxes has a negdive impact
on household consumption levels, some interesting comparisons to the deficit finance
smulation can be made.

4.2 Smulation 2: 10% wage subsidy with balanced budget

The second smulation replicates the firdt, with the only difference being the introduction of a
vaiable tax adjustment parameter and a change in the government budget closure. Income tax
parameters for inditutions (comprisng of enterprisess and households) are endogenoudy
rased in the modd to generate just enough additiond government revenue to mantan the
leve of the budget deficit asin the base.

The employment impact across indudries is very Smilar to the previous smulation (Table 5
and Figure 4). In response to the subsdy, dl indudries increase the number of semi- and
unskilled workers employed. The 9.0% economy-wide increese in employment is dightly
higher than under the deficit finance amulation. It is interesing to note that the employment
effect is dealy higher in indudries that typicdly supply investment goods, while service
industries and those supplying ‘normd’ consumption goods have a dightly lower employment
effect (Figure 4). As before, an increase in demand for the other fully employed classes of
labour leads to a rise in their nomind wages. Output increases by 1.3%, which is dso dightly
higher than before. The same argument can be used to explain the gppreciation of the
currency: firms shift production towards the export market, while consumers subditute
domestic goods for imported goods. The resulting appreciation of the currency is dightly less
than before (0.8%). The vaue of exports (Table 4 increases by 0.8% despite the appreciation
of the currency.

18 Note that fixed investment declines by 4.0%, while the ‘ change of inventories' entry in the GDP table is 1.4%.
Thefigure of -3.8% is aweighted average of these two numbers (see Table 4).
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The increase in household income levels is dso very similar to the previous smulation (Table
6). All households experience an increase in income, with lower-income households
benefiting more from the subsdy. However, when comparing consumption levels, there are
some cdear differences compared to the previous smulation (Figure 5). Low-income
households in the fird three income deciles increase consumption, despite paying higher
taxes. Low-income households pay very little income tax, and a smdl proportiond change in
their average tax rate does not affect their consumption patterns too much. In fact, the increase
in consumption shows that the larger employment effect of this amulaion certainly benefits
low-income households. Higher income households are, however, worse off than under the
previous scenario, with the impact of higher average income tax rates becoming progressively
WOrse as one moves to higher income groups.
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Next we turn to the government account, the mgor difference between the two simulations
(Table 4). By assumption, the budget deficit level of the base is mantained by making taxes
endogenous. The subsidy cost of R9.2 hillion is margindly higher than before, mainly due the
larger employment effect of this amulation. In order to finance the subsdy, the direct tax
rates on ingitutions need to be raised by 5.4%. As a result of this tax rate increase, as well as
the 2.1% overdl increase in red household income (Table 6), direct tax receipts increase by
7.4%. Increases in excise, import and consumption taxes dso contribute to the higher
government revenue. Government revenue receipts from al sources together incresse by
51%. If indirect taxes had not increased, (endogenous) direct taxes would have had to
increase more to balance the budget.

With an assumed fixed savings rate and higher income, household and enterprise savings are
dightly higher, contributing to the 0.6% increese in nationd savings. This dlows investment
to increese by the same percentage via the savings-driven investment closure. Fixed
investment increases by 0.6%, while the change in inventories is 1.6%. The impact of higher
taxes is cdear when compaing the growth in consumption demand, which now ‘only’
increases by 1.3%, compared to the 2.3% increase before. However, the shift towards
invetment made possble by increased savings contributes towards GDP, which increases by
0.9% in thissmulation.

4.3 Simulation 3: Targeted 10% wage subsidy with balanced budget

As mentioned before, four indudries were targeted in this Smulaion. The agriculture, forestry
and fishing indudtry is the largest employer of unskilled workers. It dso has a farly low
capital-labour ratio and a high labour-output coefficient for unskilled workers. The other
targeted industries —textiles and apparel, leather goods and footwear, and wood and furniture —
may not be very large in terms of their employment or vaue-added structures, but they have
low capitd-labour ratios and high labour-output coefficients. These factors make these
industries suitable for targeting (see Table 1).!” The smulaion uses the same set of dosure
rules as that of smulation 2. Some comparisons with this ‘non-targeted smulation are made
throughout the discusson below. As can be expected, the pattern of the results is \ery smilar
to that of the nontargeted smulation, dthough the changes are generdly much smdler due to
targeting. The targeted industries together employ roughly one-third of dl semi- and unskilled
workers in the economy.

Totd semi- and unskilled enployment increases by 2.4% (Table 4. Compared to the previous
amulation, the increese in semi- and unskilled employment is smdler in dl the targeted
indudries. This is due to the indirect employment effects that were lost because fewer
indugtries were indluded in the wage subsdy scheme. By excluding certain indudries, inter-
industry employment multipliers are reduced. However, it is equaly interesing to see that
most of the other non-targeted industries still report increased employment levels, despite not
recelving a subgdy. This is due to the multiplier effect in the economy as well as the indirect
employment effect of increased invesment and consumption. As expected, output growth is
lower for dl industries when the subsidy istargeted at afew sdect indudtries.

7 Note that the selection of industries here was not necessarily donein any systematic way.
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Figure®6. The employment effect of targeted and non-targeted smulations
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Source: CGE model

Households are affected in a dmilar way as before, dthough the impact on income and
consumption is much smaler. Low-income households are again favoured by the subsdy. As
a result of the higher income levels, households and enterprises save more, with overdl
national savings increesng by 0.1%. This dlows invesment to increese by the same
percentage. Private consumption increases by 0.2%, while exports and imports increase by
0.1% and 0.2% respectively. The growth in GDP is 0.2%.

Government revenue increases by 0.7%, with direct tax rates adjusted upwards by 0.7% to
fund the subsdy cost of R1.3 hillion (1997 prices). Just more than 87 000 jobs are created.
Under the non-targeted scenario, the cost was R9.2 hillion, while just over 324 000 jobs were
crested. Some interesting comparisons can be made. Consder Table 3 bedow: in the non
targeted scenario, the per cepita subsidy cost was R2 328. When some sdected industries
were targeted, the per capita subsidy cost dropped significantly to R927. This difference is
due to the fact that semi- and unskilled workers n the targeted industries earn a lower average
wage than the average wage of dl semi- and unskilled workers in dl industries®® An
dternative measure of the efficiency of the subsidy is the cost per job created (see Table 3.
The cost per job crested under the targeted scenario is amost hdf the cost of the non-targeted
scenario. This is mainly due to the lower per capita cost. However, the targeted indudtries also
have a higher wage dadticity of demand for labour, adding further to the greater efficiency of
the targeted smulaion via the larger direct employment effect. Therefore, dthough indirect
employment effects were lower (due to smaler changes in invesment and consumption), the
overd| efficiency is higher when indudtries are targeted.

18 Wages of all semi- and unskilled workers are fixed by assumption, but provision is made in the standard CGE
model for industry specific wages viathe use of a so-called wage distortion parameter.
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Table 3. Total subsidy cost and per capita subsidy cost

W age subsidy with balanced budget, no targeting (Simulation 2)

Number of semi- and unskilled workersin base 3,612,068
Total number of semi- and unskilled after subsidy 3,936,300
Jobs created 324,232
Total subsidy cost R9.2 billior
Per capita subsidy cost R 2,328
Cost per job created R 28,259
Wage subsidy with balanced budget, targeting (Simulation 3)

Total number of semi- and unskilled after subsidy 3,699,251
Jobs created 87,183
Number of semi- and unskilled workers in base (targeted industries) 1,072,043
Number of workers receiving subsidy (targeted industries) 1,393,900
Jobs created in 5 industries 83,300
Total subsidy cost R1.3 billior]
Per capita subsidy cost R 927
Cost per job created R 14,826

Source: own calculations
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Table4. Aqggregate price data, savings-investments, gover nment accounts, factor demand and GDP
Actual figures Per centage changes
Wage subsidy |Targeted subsidy Wage subsidy |Targeted subsidy
Wage subsidy (balanced (balanced Wage subsidy (balanced (balanced
Base (deficit financing) budget) budget) (deficit financing) budget) budget)

Aggregate Price Data

Exchangerate (EXR) 1.00 0.99 0.99 1.00 -1.2% -0.8% -0.1%
Consumer prices (CPI) 1.00 1.00 1.00 1.00 0.2% 0.1% 0.0%
Domestic prices (DPI) 1.00 1.00 1.00 1.00 0.0% 0.0% 0.0%

Savings-lnvestment Components

Savings 115,818 111,460 116,557 115,972 -3.8% 0.6% 0.1%
Household savings 6,883 7,025 6,942 6,895 2.1% 0.9% 0.2%
Enterprise savings 120,547 122,330 121,305 120,703 1.5% 0.6% 0.1%
Government savings -22,039 -28,202 -22,039 -22,039 28.0% 0.0% 0.0%
Foreign savings 10,427 10,307 10,348 10,413 -1.2% -0.8% -0.1%

Investment 115,818 111,460 116,557 115,972 -3.8% 0.6% 0.1%
Household investment 8,461 8,125 8,512 8,473 -4.0% 0.6% 0.1%
Enterprise investment 89,714 86,150 90,250 89,845 -4.0% 0.6% 0.1%
Government investment 13,104 12,584 13,183 13,123 -4.0% 0.6% 0.1%
Stock changes 4,539 4,601 4,612 4,530 1.4% 1.6% -0.2%

Investment adjustment factor 1.00 0.96 1.01 1.00 -4.0% 0.6% 0.1%
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Table 4 continued...

Actual figures

Per centage changes

Wage subsidy |Targeted subsidy Wage subsidy |Targeted subsidy
Wage subsidy (balanced (balanced Wage subsidy (balanced (balanced
Base (deficit financing) budget) budget) (deficit financing) budget) budget)
Government Accounts
Total Budget Revenue 177,947 180,894 187,109 179,239 1.7% 5.1% 0.7%
Direct taxes 113,340 115,498 121,679 114,502 1.9% 7.4% 1.0%
Excise tax 9,103 9,120 9,166 9,094 0.2% 0.7% -0.1%
Import tax 5,619 5,589 5,657 5,623 -0.5% 0.7% 0.1%
Consumption tax 53,224 53,988 53,922 53,355 1.4% 1.3% 0.2%
Transfer (from ROW) -3,339 -3,300 -3,314 -3,335 -1.2% -0.8% -0.1%
Tax adjustment factor 1.000 1.000 1.054 1.007 0.0% 5.4% 0.7%
Total Budget Expenditure 199,986 218,206 218,311 202,571 9.1% 9.2% 1.3%
Government consumption expenditure 177,054 186,164 186,216 178,346 5.1% 5.2% 0.7%
Cost of subsidy 0 9,110 9,163 1,293
Transfers 22,932 22,932 22,932 22,932 0.0% 0.0% 0.0%
Budget deficit (government dissaving) -22,039 -28,202 -22,039 -22,039 28.0% 0.0% 0.0%
Budget deficit as % of GDP 3.0%) 3.8% 3.0%) 3.0% 27.0% -0.8% -0.2%
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Table 4 continued...

Actual figures Per centage changes
Wage subsidy |Targeted subsidy Wage subsidy |Targeted subsidy
Wage subsidy (balanced (balanced Wage subsidy (balanced (balanced
Base (deficit financing) budget) budget) (deficit financing) budget) budget)

Factor Demand
Capital stock 1,398,818 1,398,818 1,398,818 1,398,818 0.0% 0.0% 0.0%
Labour (thousands of workers) 9,098 9,414 9,422 9,185 3.5% 3.6% 1.0%

Labour - professional 1,237 1,237 1,237 1,237 0.0% 0.0% 0.0%

Labour - skilled 2,763 2,763 2,763 2,763 0.0% 0.0% 0.0%

Labour - unskilled 3,612 3,928 3,936 3,699 8.7% 9.0% 2.4%

Labour - informal 1,486 1,486 1,486 1,486 0.0% 0.0% 0.0%
Real GDP
Private consumption 431,072 441,046 436,654 432,069 2.3% 1.3% 0.2%
Government consumption 177,054 177,054 177,054 177,054 0.0% 0.0% 0.0%
Fixed investment 111,279 106,859 111,944 111,442 -4.0% 0.6% 0.1%
Change in inventories 4,539 4,601 4,612 4,530 1.4% 1.6% -0.2%
Exports 168,415 168,265 169,679 168,657 -0.1% 0.8% 0.1%
Imports -160,716 -160,655 -162,039 -160,968 0.0% 0.8% 0.2%
Gross Domestic Product 731,643 737,170 737,906 732,785 0.8% 0.9% 0.2%

Source: own calculations
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Tableb. Sectoral output and factor use: per centage changes
Sector Wage subsidy (deficit financing) Wage subsidy (balanced budget) |Targeted Subsidy (balanced budget)
Employment Employment Employment
unskilled Total unskilled Total unskilled Total
Output labour _|Employmen{ Output labour [Employmen{ Output labour |Employment
Agriculture, forestry and fishing 2.3% 10.0% 9.1% 2.1% 9.5% 8.6% 1.7% 7.7% 6.9%
Mining and quarrying 2.7% 8.2% 6.2% 2.9% 8.7% 6.7% -0.1% -0.2% -0.2%
Food processing 2.2% 9.9% 5.9% 1.9% 9.2% 5.2% 0.6% 1.5% 1.4%
Textiles and apparel 4.6% 9.0% 7.0% 4.5% 8.8% 6.7% 4.1% 7.8% 5.9%
L eather goods and footwear 4.7% 9.9% 8.5% 4.6% 9.4% 8.1% 4.2% 8.5% 7.2%
Wood and furniture 2.8% 7.6% 4.7% 3.4% 8.8% 5.9% 3.0% 7.7% 5.0%
Paper and printing 0.8% 8.3% 2.8% 0.9% 8.5% 2.9% 0.1% 0.4% 0.2%
Petroleum products 1.1% 10.3% 5.0% 0.9% 9.7% 4.4% 0.0% 0.2% 0.1%
Chemicals 1.0% 9.0% 3.7% 1.1% 9.3% 4.0% 0.1% 0.3% 0.2%
Rubber, glass, plastic, non-metal 1.2% 6.3% 3.3% 1.8% 8.1% 5.0% 0.1% 0.3% 0.2%
Basic metals 1.2% 6.6% 3.1% 2.0% 8.2% 4.7% -0.1% -0.1% -0.2%
Machinery and equipment 0.6% 5.9% 2.0% 2.4% 8.9% 4.8% -0.2% -0.2% -0.2%
Electricity, gas and water 1.7% 10.9% 6.2% 1.6% 10.6% 5.8% 0.1% 0.3% 0.2%
Construction -1.0% 2.8% -2.1% 1.8% 7.6% 2.3% 0.1% 0.2% 0.1%
Trade 1.1% 10.0% 2.7% 1.1% 9.9% 2.6% 0.1% 0.4% 0.2%
Tourism 1.2% 10.5% 2.6% 0.6% 9.3% 1.5% 0.1% 0.3% 0.2%
Transport and storage 1.0% 8.8% 2.5% 1.1% 9.3% 2.4% 0.0% 0.1% 0.1%
Financial and business services 0.5% 10.6% 1.6% 0.3% 10.1% 1.0% 0.0% 0.3% 0.1%
Medical and health services 0.9% 11.1% 2.4% 0.4% 9.9% 1.2% 0.1% 0.3% 0.2%
Social and personal services 2.9% 10.1% 5.5% 1.9% 9.0% 4.4% 0.1% 0.2% 0.1%
General government and other producers 0.4% 8.3% 0.7% 0.4% 8.3% 0.7% -0.1% 0.0% -0.1%
TOTAL/AGGREGATE 1.1% 8.7% 3.5% 1.3% 9.0% 3.6% 0.2% 2.4% 1.0%

Source: own calculations
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Table6.

Household consumption, cost of living and real income: per centage changes

Household percentiles

Wage subsidy (deficit financing)

Wage subsidy (balanced budget)

Targeted subsidy (balanced budget)

Real Real Real
consumption|Cost of living|Real income consumption|Cost of living Real income consumption|Cost of livingReal income
HH 0-10% 3.0% 0.0% 3.0% 3.2% -0.1% 3.2% 0.7% -0.2% 0.7%
HH 10-20% 2.5% 0.0% 2.5% 2.6% -0.1% 2.7% 0.6% -0.2% 0.6%
HH 20-30% 3.2% 0.0% 3.2% 3.2% -0.1% 3.4% 0.7% -0.2% 0.7%
HH 30-40% 3.0% 0.0% 3.0% 2.9% -0.1% 3.2% 0.6% -0.2% 0.6%
HH 40-50% 3.2% 0.1% 3.2% 2.9% -0.1% 3.4% 0.6% -0.2% 0.7%
HH 50-60% 3.1% 0.1% 3.1% 2.7% -0.1% 3.3% 0.6% -0.2% 0.6%
HH 60-70% 3.0% 0.1% 3.0% 2.4% 0.0% 3.1% 0.5% -0.1% 0.6%
HH 70-80% 2.6% 0.1% 2.6% 1.9% 0.0% 2.7% 0.4% -0.1% 0.5%
HH 80-90% 2.0% 0.1% 2.0% 0.9% 0.0% 2.0% 0.2% 0.0% 0.4%
HH 90-95% 1.7% 0.2% 1.7% 0.5% 0.1% 1.7% 0.1% 0.0% 0.3%
HH 95-96.25% 1.7% 0.2% 1.7% 0.7% 0.1% 1.8% 0.1% 0.0% 0.3%
HH 96.25-97.5% 1.5% 0.3% 1.5% 0.4% 0.2% 1.4% 0.1% 0.0% 0.2%
HH 97.5-98.75% 1.6% 0.2% 1.6% 0.2% 0.1% 1.4% 0.1% 0.0% 0.2%
HH 98.75-100% 1.3% 0.3% 1.3% -0.2% 0.2% 0.7% 0.0% 0.0% 0.1%
TOTAL 2.1% 0.2% 2.1% 1.2% 0.1% 2.1% 0.3% -0.1% 0.4%

Source: own calculations
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5. Conclusons

Unemployment has reeched extremdy high levels during the last decade, especidly among
semi- and unskilled workers. It was argued that the negative socid externdities associated
with high unemployment are very cosly to society and necesstates direct intervention in the
labour market. Many factors have contributed to the Structurd unemployment problem,
including politicd and economic decisons of the pad, racid inegudities in education
spending and the changing dructure of labour demand in South Africa Increasng labour
cods, especidly of semi- and unskilled workers, have aso arguably contributed to risng
unemployment levels.

Employment subsdies am to increese employment levels directly by subsdisng the wage
pad by the employer. This will counteract the effect that increasing labour costs have on
employment levels and encourage firms to hire more workers. The advantage of a wage
subsidy over a wage decline is that workers dill recelve the same wage as before. Increased
employment levels will impact directly on poverty, egpecidly when semi- and unskilled
workers are targeted. Apat from the direct employment effect of employment subsidies,
vaious podtive indirect effects dso exid. Because of its wide-ranging effects, employment
subsdies have been usad internationdly to address declining employment levels. The South
African government also recently showed interest in this type of policy to address the rapidly
increasing unemployment rate in this country. A wage incentive scheme that focuses on job
traning is currently being implemented. It is expected tha this scheme will be extended to a
pure employment subsdy scheme in the near future.

The dandard CGE modd used in this paper is useful for andysing the impact of policy tools
that have wideranging effects CGE modes should be used with caution, as modd
assumptions  regarding various maket cosures and dadicities can potentidly have a
dgnificant effect on the results Various sengtivity andyses provided some indght into this
problem. In the end, a modd structure was sdected, which is believed to be an accurate
representation of the South African economy in the longer run. A comparison of various
smulations provided some interesting results. The following condusions can be drawn:

Two non-targeted wage subsdy smulations had Smilar outcomes in terms of the effect on
employment levels. In both ingances, the direct employment effect of the wage subsidy was
counteracted because of the need to raise revenue to fund the subsidy. A deficit finance option
increasad the budget defict, leading to a decline in nationd savings This will impact
negatively on private fixed invesment levels. The baanced budget option raised direct
household and enterprise taxes endogenoudy to raise funds to cover the subsdy cost. This
will impact negativdy on household consumption levels paticulaly among high-income
households. In both smulations, ether the decline in investment or the lower consumption
growth counteracted the direct employment effect. The baanced budget scenario is
margindly better on some accounts, such as employment, investment and GDP. Usudly
policies that hurt invesment levels are not preferable. However, in terms of the job creation
objective, the two smulations were so Smilar that either may be sdected, depending on the
preferences of the policymaker.

The targeted wage subsdy showed that effective targeting of labour-intensve industries
would reduce the cost of the subsdy dgnificantly. This will in turn dso reduce the negative
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impact of the higher tax rates (or the larger deficit in the case of deficit finandng) on the
indirect employment effects. The required increase in direct tax rates was very smdl and had
a limited effect on consumption and employment. It is more efficient to target indudries that
are responsive to real wage changes and have bwer average wages, as this reduces the per
capita cost of the subsidy as well as the cost per job created, as was shown in Section 4.3. As
progressively more industries are added to the target group, industries with higher average
wages and lower wage dadticities of demand will eventudly be included, thus reducing the
effectiveness of the wage subsidy.

In conclusion, it is clear that under conditions of wel-functioning labour markets, a wage
subsdy scheme could have podtive effects on employment and various other economic
agoregates. Increased consumption, investment, income, savings and employment could
contribute towards higher output and GDP. The method of financing as well as the scope of
the subsidy can potentialy have important indirect effects and should be considered carefully.
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