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1.  INTRODUCTION 

Wage or employment subsidies have been used in both developed and developing countries to raise 
employment levels. In countries facing labor supply constraints due to reservation wages, the subsidy is 
offered to employees. In a developing country context, where labor market failure is characterized by 
unemployment, a firm-side subsidy that promotes demand for labor is more appropriate. Furthermore, 
when poverty is closely associated with unemployment, a wage subsidy scheme may be effective as an 
antipoverty strategy.  

In recent times, several voices of support have gone up for a wage subsidy scheme in South 
Africa to address this country’s unemployment and poverty problems. More than one-third of the labor 
force is currently unemployed, and over half of the population is below the poverty line. The most recent 
endorsement comes from the Harvard University–led International Panel on Growth in South Africa (see 
Levinsohn 2008). Wage subsidies or related policies have also been proposed by Pollin et al. (2006), 
Lewis (2001), and Heintz and Bowles (1996), with further analyses by Pauw and Edwards (2006) and Go 
et al. (2009). Several of South Africa’s government departments have also shown interest in adopting a 
policy of this nature, most notably South Africa’s Department of Social Development (2004) and 
National Treasury (2007), with the latter already having implemented a related policy of learnerships in 
2000, under the terms of which workplace education is subsidized.  

This paper takes stock of the international literature and conducts further analyses to (1) obtain 
insights into wage subsidy design and implementation issues facing developing countries (Section 2); (2) 
determine the potential impact of such a policy on employment, income, and poverty in South Africa 
(Section 3); and (3) critically assess the appropriateness of such a policy, given the various sources of 
unemployment in South Africa (Section 4). Section 5 draws conclusions.  
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2. WAGE SUBSIDIES IN THEORY AND PRACTICE 

Basic Theoretical Concepts 
Wage subsidies can be classified either as worker-side or firm-side programs. Worker-side wage subsidy 
schemes grant workers a subsidy upon successfully obtaining employment. The primary objective of 
these policies has been to increase participation in the labor market. Examples of these policies include 
the Working Families Tax Credit program in the United Kingdom and the Self-Sufficiency Program in 
Canada, which targets parents with children (Smith 2006). The appropriateness of worker-side wage 
subsidies in South Africa and other developing countries is questionable. In general, the constraint in 
developing countries is not that low wages deter individuals from seeking employment; rather, the 
constraint is that unemployed individuals are simply unable to find employment given a lack of labor 
demand.  

The alternative approach is to offer firm-side subsidies, which are granted to firms as an incentive 
to employ more workers. This policy is appropriate when labor is underutilized or unemployed. Given 
South Africa’s high unemployment rate, firm-side subsidies would appear to be most appropriate. 
Consequently, the analysis in the remainder of this paper focuses on firm-side wage subsidy programs.  

The concept of a firm-side wage subsidy is straightforward. Wage subsidies lower firms’ costs of 
employment without affecting workers’ take-home pay, which enables firms to raise employment and 
output. The direct (firm-level) employment effect is determined by the wage elasticity of labor demand 
(or the elasticity of substitution in a multiple-factor input context) and the percentage by which the wage 
is subsidized. Benefits may also spill over into the rest of the economy. Higher employment raises 
aggregate household income, while the subsidy causes average unit production costs, and hence consumer 
prices, to decline (assuming competitive product markets). Wage subsidies may therefore ultimately 
stimulate consumption demand, which in turn leads to secondary increases in labor demand as firms step 
up production (Heintz and Bowles 1996).  

Figure 1 illustrates the employment effects of a subsidy offered for low-skilled workers (LLS). The 
direct, or substitution, effect is a shift along the production isoquant from point A to point B (high 
elasticity case, large employment effect) or from point D to point E (low elasticity case, small 
employment effect). An indirect or scale effect is observed as the firm shifts to a higher production 
isoquant, which depends on consumer demand response to price and income changes. Positive scale 
effects cause the demand for all factors of production to increase, possibly even outweighing the negative 
substitution effects for nontargeted workers. To illustrate how the net employment effect depends on the 
relative magnitudes of opposing substitution and scale effects, the isoquants in Figure 1 are drawn such 
that the overall level of skilled employment (LSK) increases in the low-elasticity case, but not in the high-
elasticity case. 
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Figure 1. Direct substitution and indirect employment effects of wage subsidies 

 
Source: Authors. 

At least two other positive externalities or dynamic gains are not typically captured in static labor 
market models such as those in Figure 1. First, through raising profitability in targeted industries, wage 
subsidies may, in the long run, induce greater investment in industries via an accumulation effect, which 
would further amplify the subsidy program’s scale effects (see Lewis 2001; Pollin et al. 2006). Second, 
by providing work experience to people who would have been unemployed in the program’s absence, a 
wage subsidy program raises labor productivity and improves the future employment prospects of 
workers. In South Africa, for example, past work experience is positively correlated with future 
employment prospects (Kingdon and Knight 2004). These dynamic effects, if realized, bode well for an 
economy’s future growth potential.  

There are, of course, some caveats. First, employment gains among targeted workers may come at 
the expense of other workers, who are substituted in favor of the subsidized workers (Aislabie 1980). The 
high-elasticity scenario in Figure 1 is a case in point. Without proper monitoring, subsidized workers 
themselves might be replaced by new subsidized workers at the end of the subsidy period, in what could 
be called a churning effect. A second negative effect relates to the need to generate financing for the 
program. In order to pay for a wage subsidy, a government may have to reprioritize its budget or generate 
additional revenue through higher taxation. Phelps (1994) argued that savings in welfare entitlements, 
unemployment benefits, crime fighting, and increased tax revenue might counterbalance the impact of the 
wage subsidy on the budget. However, it is more realistic to think that higher income or sales taxes would 
ultimately be necessary to finance the program. This increase would negatively affect households’ 
disposable income levels, thus offsetting at least some of the subsidy program’s gains. Thus, the policy’s 
distributional effects depend on the distribution of employment gains and the tax incidence in the 
economy.  

Finally, imperfect market conditions jeopardize the employment-generating potential of a wage 
subsidy scheme. Firms with some market power may be able to capture some of the subsidy as rent (Go et 
al. 2009); the higher the degree of noncompetitiveness, the less is the incentive for firms to raise 
employment or reduce output prices. Workers themselves might also capture some of the subsidy as rent 
by negotiating (for example, through labor unions) higher wages for themselves at the expense of higher 
employment (see Pauw and Edwards 2006).  

For a wage subsidy program to be effective in mitigating these adverse effects and in maximizing 
the employment potential, careful consideration should be given to policy design and implementation 
issues. The following section reviews international and local experience with wage subsidy or related 
programs to gain further insights into what types of wage subsidy policies might be effective and 
appropriate in a developing country context.  
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International and Local Experience 
In addition to the choice between worker- and firm-side subsidies, four additional policy design decision 
should be considered (Aislabie 1980; Katz 1998; Heintz and Bowles 1996; and Pauw and Edwards 2006 
all give theoretical overviews). The first concerns targeting of the subsidy. A wage subsidy can apply to 
any worker in the economy, or it can apply only to certain types of workers and/or economic sectors. This 
may be necessary as a cost-saving measure, to increase the program’s effectiveness in terms of job 
creation, or to achieve specific employment objectives. The second concerns coverage of the program. 
One possibility is that only new hires would be subsidized (meaning a marginal subsidy). Another 
possibility is that all workers in a target group, including existing employees, would be subsidized (a 
general subsidy).  

A third design consideration is the subsidy value. In addition to determining how large the 
subsidy should be, which depends on the program budget, policymakers should first decide how the 
subsidy should be calculated. A subsidy can be calculated as a fixed amount per worker, in which case it 
may create an incentive to employ low-wage workers. Conversely, if the subsidy is specified as a fixed 
percentage of the wage, firms may hire more high-wage workers (Heintz and Bowles 1996). A combined 
approach may therefore be sensible—in other words, the subsidy is set as a fixed percentage of the wage 
up to a certain wage level, but then it is capped at a fixed amount at higher wage levels.  

The final design issue concerns financing. The overall program cost depends on several factors, 
including the extent of targeting, coverage, the subsidy value, and level of participation by firms (or the 
employment response). It may therefore be necessary to work backward and define each design parameter 
subject to the budget constraint. Ultimately, however, wage subsidies should be financed, either through 
reprioritization of the budget (for example., through a reduction in welfare expenditure) or through 
increases in direct or indirect taxes. As explained earlier, these financing options will offset some of the 
subsidy’s gains.  

Choices relating to each design option are not independent of each other, which implies that 
trade-offs exist that may have an impact on the program’s effectiveness. Some insights into these trade-
offs are provided by the international experience with firm-side wage subsidies. Our international review 
draws on the extensive analysis by Smith (2006), whose literature review covers examples of firm- and 
worker-side subsidies, as well as job search assistance programs.  

Several examples of firm-side wage subsidy programs exist in North America. The New Jobs Tax 
Credit (NJTC) program in the United States (1977–1978) was one of the few examples of an untargeted, 
or general, firm-side wage subsidy program (see Katz 1998). Targeted firm-side wage subsidies are far 
more common. Examples include the Employment Tax Credit Program (ETCP) introduced in Canada in 
1978 and the Targeted Jobs Tax Credit (TJTC), which replaced the NJTC in the United States in 1978. 
The Canadian program targeted people who had been unemployed for eight weeks or longer, while 
participating firms had to commit to employing workers for a minimum of three months in a full-time job. 
The TJTC (1978–1994), which was replaced by the current Work Opportunities Tax Credit (WOTC), 
targeted economically disadvantaged youth, poor Vietnam veterans, handicapped individuals receiving 
vocational training, and social assistance recipients.  

None of the North American programs were as effective as anticipated (Smith 2006). Untargeted 
subsidies, though easily administered, are generally considered to be less effective than targeted ones, 
because it is possible that at least some of the workers hired under the auspices of the program would 
have been hired anyway. A particular design flaw of the NJTC was that the total subsidy amount per firm 
was capped, which meant that large employers could not benefit as much. The targeted subsidies appear 
to have been equally unsuccessful. Participating firms were typically large firms that employed targeted 
workers in abundance and could therefore benefit from economies of scale. Smaller firms found the 
administrative and compliance costs prohibitive, particularly those costs relating to confirming the 
eligibility of prospective employees.  

A further contributing factor is the fact that firms often considered the subsidy amounts offered to 
be insufficient to compensate employers for the true hiring and training costs of workers who were 
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perceived as potentially risky candidates. The suggestion is that stigmatization is an issue—more so for 
targeted programs than for untargeted programs. Burtless (1985) reported on the outcome of a 
randomized evaluation of the TJTC program in which jobseekers assigned to a treatment group were 
issued certificates verifying their disadvantaged status and their eligibility for the subsidy. Employment 
rates among individuals in the control group were found to be significantly higher than among those in 
the treatment groups, which Burtless (1985) attributed to the stigmatizing effect of the vouchers.  

A feature of many of the European and Eastern European wage subsidy programs is that they are 
administered through local employment offices, often forming part of more comprehensive employment 
support programs, such as job search assistance and retraining programs. This certainly characterizes the 
United Kingdom’s New Deal, which was introduced in 1998. A wage subsidy program introduced in 
Germany after unification required jobseekers and prospective employers to register at local employment 
offices. The employment office then conducted the matching exercise. Slovakia and Poland had similar 
program designs.  

Although labor offices may be important in facilitating and coordinating several programs, they 
may also sometimes hamper the wage subsidy’s success. For example, in the Polish program, 
employment prospects of workers actually worsened after participation, which arguably related to the fact 
that the labor offices would first refer workers with the weakest employment prospects in an effort to ease 
the burden on the state’s unemployment insurance system (Smith 2006). Ultimately, this practice resulted 
in firms becoming reluctant to hire past participants.  

Two other Eastern European programs that do not operate through labor offices include 
Hungary’s wage subsidy for long-term unemployed persons (implemented during the mid- to late 1990s) 
and a Romanian program that offers participating firms the unemployment benefits that the unemployed 
would have received (implemented in 1992). Smith (2006) cited evidence from the Hungarian program 
suggesting that some months after having participated in the program, the employment rates of subsidized 
workers were no different from those of unsubsidized workers. This does not necessarily point to a 
failure, especially considering that the subsidized workers (meaning the long-term unemployed) probably 
started out with lower employment prospects than other labor market participants. As far as the Romanian 
program is concerned, evidence suggests that little of the hiring that took place under the auspices of the 
scheme could be considered incremental hiring.  

Several South American wage subsidy programs, including those in Chile, Argentina, Peru, and 
Uruguay, are particularly relevant from a South African perspective. As developing economies, these 
countries face many of the same kinds of economic challenges that South Africa faces. In addition, some 
of these subsidy programs explicitly incorporated job training into the scheme, making them similar to 
South Africa’s learnerships program (see discussion below).  

Chile Joven is a firm-side training-linked wage subsidy introduced in 1991 in Chile. Under this 
program, employers that hire and train unemployed youth (aged 15 to 24) receive a subsidy to cover their 
training costs, while participants receive transportation subsidies. Although no rigorous evaluation has 
been conducted on this program, Smith (2006) cited evidence showing that half of the participants 
remained employed three months after receiving training, usually in positions related to their training. 
Furthermore, between one-third and one-half of participants were employed with the same firm that 
provided the training.  

In Argentina, the Proyecto Joven program provided a full training subsidy for six months to 
participating firms, conditional on the firm retaining the employee for six months thereafter. This program 
was never properly evaluated. In 1998, a second program, called Proempleo Experiment, was introduced 
and was evaluated through a randomized evaluation. Individuals receiving unemployment insurance were 
targeted and were randomly assigned to either a control group or a treatment group, with the latter 
receiving wage subsidy vouchers. In contrast to the outcome of the TJTC experiment, employment rates 
in the treatment group were 6 percent higher than in the control group after 18 months. Interestingly, very 
few firms claimed on the vouchers, suggesting that vouchers may improve supply-side search but do not 
necessarily improve the hiring decisions of firms (Smith 2006).  
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South Africa’s experience with learnerships is also worth considering. Learnerships can be 
loosely classified as training-linked wage subsidies, where subsidized employment is linked to both 
temporary employment and the provision of structured learning by the employer. Learnerships have also 
been called modern apprenticeships; however, whereas traditional apprenticeships focus only on training 
and skills acquisition, learnerships have a broader educational focus, aiming to also provide academically 
accredited learning. The intention is to strengthen the link between structured learning and workplace 
experience, thus ultimately providing a learner with a nationally recognized academic qualification 
(Smith, Jennings, and Solanki 2005). 

The learnership system has been in place for several years. Based on interviews with several large 
firms in South Africa (Pauw, Oosthuizen and Van der Westhuizen 2008) the general response to the idea 
of training-linked subsidized employment is very positive. However, firms are much less enthusiastic 
about the actual implementation of the learnership program and the way in which it is being administered. 
In fact, many of the concerns raised by firms mirror the problems that beset firm-side wage subsidy 
schemes in general—most notably, that subsidy values are considered insufficient to cover the true cost of 
participation, as well as issues surrounding the large firm bias of these types of programs and the stringent 
bureaucratic processes. The additional inflexibility of a program linked to structured learning, which often 
necessitates the involvement of external accredited training institutions, adds significantly to the 
program’s administrative complexity.  

In short, the high administrative costs are probably the single greatest factor preventing the 
learnership program from achieving above-equilibrium employment (Pauw, Oosthuizen, and van der 
Westhuizen 2008). Participation in the program appears to be motivated, to a large degree, by the Black 
Economic Empowerment (BEE) charter, which governs equitable behavior by South African firms. Some 
firms view participation as part of their corporate social responsibility, as opposed to it being a purely 
economic decision. The actual subsidy on offer, it seems, plays no part in the decision. 

This review of the international experience with firm-side subsidies is both insightful and 
sobering. Dar and Tzannatos (1999) and Smith (2006) conclude that the weight of available evidence 
shows that firm-side subsidies may not be that effective at stimulating employment. Betcherman, Olivas, 
and Dar (2004) believe that this is particularly true in developing and transitional economies. Much of the 
ineffectiveness seems to relate to issues around implementation and administration, as well as to subsidy 
values being inadequate to cover compliance costs rather than the pure economics of a wage subsidy.  

An additional reason that has not been considered in much depth in the international literature is 
that wage subsidies may not adequately overcome the market failures that give rise to high unemployment 
in developing countries. A first best policy intervention should directly target the source of the problem. 
Where this is not possible, second best interventions need to be considered. We explore the 
appropriateness of wage subsidies in more detail in the context of South Africa.  

But first, we simulate the possible economywide effects of a wage subsidy scheme, using a model 
designed around South Africa’s specific economic characteristics. The objective of this simulation is to 
quantify possible employment and poverty impacts from an effectively applied wage subsidy scheme, 
while imposing standard assumptions relating to well-functioning markets and buy-in from employees.  
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3.  ECONOMYWIDE EFFECTS OF A WAGE SUBSIDY PROGRAM 

A computable general equilibrium (CGE) model is used to evaluate the economywide effects of a wage 
subsidy program in South Africa. We use the standard general equilibrium (STAGE) model developed by 
McDonald (2007). We calibrated this model with a South African social accounting matrix (SAM) for 
2000, as compiled by the Western Cape Department of Agriculture (PROVIDE 2006). A description of 
the model appears in the Appendix. An economywide modeling framework is useful in this context, as it 
allows us to account for the effects of the wage subsidy policy across all markets (meaning factor and 
product markets), while also considering the cost and financing implications.  

To model the effect of a wage subsidy, the supply of low-skilled workers is assumed to be 
infinitely elastic. This is equivalent to assuming (as is appropriate in South Africa) that there is a large 
pool of unemployed persons who are ready and able to work at prevailing wages. Hence, once labor 
demand increases as a result of the wage subsidy, workers are effectively drawn into the model from this 
pool of unemployed people. Specifics about the simulation design are provided below.  

A standard CGE model has an important limitation, in that these unemployed people are 
essentially considered to be outside of the model. This means there is no explicit link between the 
unemployed and households; hence, once workers are drawn into employment, the model has no prior 
information on the basis of which it can distribute gains (in terms of additional wages earned) across 
household groups, other than to follow the factor income distribution patterns in the base. Put differently, 
the CGE model only knows how low-skilled workers are distributed among household groups, but not 
how the unemployed are distributed. Invariably, unemployed persons are more likely to be located in 
poorer households, while low-skilled workers are largely found in the middle-income households (Pauw 
2009). Therefore, CGE model results predict an outcome that is less pro-poor than what we expect to be 
the reality.  

This limitation can be overcome by using the CGE model to explore only the macrolevel effects, 
including total and sector-level employment and wage effects, aggregate demand shifts, and production 
changes. Key CGE model results are then linked sequentially with a microsimulation occupational choice 
model, in which the allocation of sector-specific job gains or losses among individuals, as well as the 
linkages between individual labor market participants and households, are modeled in an improved 
fashion. The microsimulation model used here draws on Pauw (2009) and is based on the merged 2000 
Income and Expenditure Survey and September 2000 Labor Force Survey (IES/LFS 2000) conducted by 
Statistics South Africa (Stats SA 2002a, 2002b). The same dataset forms the basis of the household and 
factor accounts in the SAM, which facilitates the linking of the two models. A description of the 
microsimulation model’s assumptions and features also appears in the Appendix. 

Simulation Design  
The CGE-microsimulation exercise explores the economywide impacts of a general firm-side wage 
subsidy offered to all formal sector low-skilled (semi- and unskilled) workers, including those currently 
employed. Following the proposal in the National Treasury’s 2007 Budget Review, only wages of low-
skilled workers earning less than R45,000 (or R32,000 in 2000 prices) are subsidized (South Africa, 
National Treasury 2007). (In 2005, US$1.00 was equivalent to R6.36, or R3.76 in purchasing power 
parity terms.) The subsidy itself is equal to R5,000 (or R3,500 in 2000 prices) per worker. However, for 
workers earning less than R10,000 per annum, the subsidy is capped at 50 percent of the wage (a design 
feature proposed by Levinsohn 2008). We assume that only manufacturing and certain services sectors 
receive the subsidy. Thus, excluded from the hypothetical program here are the agricultural, forestry, 
fishing, mining, utility (water and electricity), government services, social services, and domestic services 
sectors (see Appendix Table 1 for a listing of sectors included in the model).  

The subsidy is modeled as a negative ad valorem tax on wages of targeted workers. The effective 
subsidy rates are calculated outside of the CGE model based on wage and employment data in the 
IES/LFS 2000 and SAM. Prior to any employment gains, the program translates into a 12.5 percent 
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subsidization of the total wage bill in targeted manufacturing sectors and a 9.1 percent subsidization in 
targeted services sectors. At the economywide level, the program subsidizes 5.2 percent of the current 
wage bill. The government finances the subsidy by raising household income taxes uniformly across 
household groups.  

We consider outcomes under a range of wage elasticity (or elasticity of substitution) values—
namely, low (η = 0.3), medium-low (η = 0.5), medium-high (η = 0.7), and high (η = 1) (the numbers in 
parentheses are approximate national weighted average wage elasticities). Elasticities are specified 
separately for economic sectors and are listed in Appendix Table 1. The elasticities in the medium-high 
elasticity case, which we consider here to be the benchmark scenario, are comparable with much-cited 
estimates by Fallon and Lucas (1998), while the four modeled scenarios represent a plausible range of 
wage elasticity values for developing countries in general (see Hamermesh 1993).  

The microsimulation model allocates job gains and losses independently from the CGE model. 
We consider two scenarios: a nontargeted scenario and a youth-targeted scenario. Under the latter, jobs 
are reserved for unemployed persons under the age of 35 (meaning the youth). Wage earnings of new 
hires, as well as overall household income, are also estimated independently from the CGE model and at 
the individual household level, taking into account each household’s unique links with the factor market. 
The model is therefore also used to predict changes in income distribution and poverty.  

Results and Discussion  
In general, a wage subsidy temporarily lowers the cost of employing targeted labor. The comparative 
static CGE results should therefore not be interpreted as a permanent outcome. In theory, once the subsidy 
is removed, the economy will return to its initial state. In practice, however, one would think that 
employment levels would still be higher than in the base, even after the program is discontinued, because 
at least some of the subsidized workers would have gained experience or skills that would make them 
more productive and, hence, employable, even at the unsubsidized wage rate. Such dynamic effects are 
not explicitly modeled.  

Table 1 summarizes some of the key results obtained from the CGE model. The hypothetical 
wage subsidy scheme simulated can be expected to generate anywhere from 228,638 to 738,235 low-
skilled jobs (there are approximately 8.7 million low-skilled workers in the base). In the benchmark 
scenario, more than half a million jobs are created, which translates into a 6 percent increase in low-
skilled employment. Most of the additional employment takes place, as expected, in those sectors targeted 
by the subsidy. In fact, when the wage elasticity is low, the nontargeted sectors shed low-skilled jobs. 
Those low-skilled workers released from employment have no guarantee of finding jobs in the growing 
sectors of the economy. At higher wage elasticity values, larger scale effects ensure that low-skilled 
employment increases marginally in the nontargeted sectors as well.  

Skilled workers, who are assumed to be fully employed at flexible wages, are extracted from 
nontargeted sectors and are absorbed into the expanding targeted sectors. We can therefore expect some 
adjustment costs for skilled workers who have to find new employment elsewhere, though in relative 
terms, this skilled intersector migration is small (there are approximately 2.4 million skilled workers in 
the model). On the whole, the policy raises overall employment by 4.7 percent in the benchmark scenario. 
This is equivalent to a reduction in unemployment from 36 percent in the base (expanded definition) to 
32.9 percent.  

Factor income increases for all factor groups. Low-skilled workers benefit the most, with incomes 
rising by between 2.1 and 6.6 percent. This gain relates entirely to the net increase in low-skilled 
employment. Skilled factor income increases by about 1.6 to 2.0 percent, due to skilled wage increases, 
which reflects an overall increase in skilled labor demand in the economy. This result attests to the 
policy’s positive scale effects, which, in fact, dominate the labor substitution effects (compare Figure 1). 
Returns to capital and land (also called gross operating surplus [GOS]) also increase by about 2 percent 
in all simulations. The net effect of factor income changes is a 1.9–3.2 percent increase in total factor 
income in the economy.  
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Gross domestic product (GDP) at factor costs is defined here as the sum of the domestic wage bill 
and the sales, import, and production or factor taxes. Because the wage subsidy is, in essence, a negative 
factor tax, it lowers the GDP estimate; hence, the change in GDP is less than the change in factor income. 
Nevertheless, the GDP effect is still positive at all elasticity values. For example, in the benchmark 
scenario, GDP increases by 1.2 percent.  

Table 1. Employment, factor incomes, gross domestic product, and program costs 

  
Low 

Elasticity 
Medium-Low 

Elasticity 
Medium-High 

Elasticity 
High 

Elasticity 

Change in low-skilled employment  
Manufacturing 76,424 121,646 164,921 228,743 
Services 155,690 252,026 345,642 484,091 

All targeted sectors 232,114 373,672 510,563 712,834 
Nontargeted sectors –3,476 2,308 10,392 25,401 
Net employment change 228,638 375,980 520,955 738,235 

Change in skilled employment 
Manufacturing 2,940 3,789 4,167 4,204 
Services 2,298 2,483 2,164 1,091 

Nontargeted sectors –5,238 –6,272 –6,331 –5,295 
Net employment change 0 0 0 0 

Change in real factor incomes and GDP 
Low-skilled labor 2.1% 3.4% 4.7% 6.6% 
Skilled labor 1.6% 1.7% 1.8% 2.0% 
Gross operating surplus 2.0% 1.9% 1.9% 1.9% 

Total factor income 1.9% 2.3% 2.6% 3.2% 
Real GDP (value added) 0.5% 0.8% 1.2% 1.6% 

Program cost and financing 
Subsidy cost (in R billions, 2000 prices) R11.7 R12.1 R12.5 R13.0 
 (in R billions, 2007 prices) R16.9 R17.4 R17.9 R18.7 
Cost per job (2000 prices) R51,364 R32,173 R23,908 R17,627 
Required tax rate increase 10.9% 11.4% 11.8% 12.5% 
Source: CGE model results. 

The final section of Table 1 presents the program cost estimates, which range from R11.7 to 
R13.0 billion. These estimates are equivalent to R16.9 and R18.7 billion, respectively, in 2007 prices, 
which are considerable amounts relative to the 2007 total welfare budget of about R90.0 billion. The 
range of costs are, however, still well below the R20–R30 billion estimated by the South African National 
Treasury (2007) for a program that is admittedly somewhat larger in scope (meaning the exclusion of the 
large agricultural and mining sectors in our simulations brings the program costs down significantly).  

In the benchmark scenario, the R12.5 billion price tag translates to a cost-per-job estimate of 
R23,860, which is marginally higher than the average low-skilled wage of about R20,000 (Stats SA 
2002a, 2002b). The cost-per-job estimate more than doubles (to R51,264) in the low-elasticity scenario, at 
which point the program becomes difficult to justify. Of course, because the subsidy is available to 
existing workers and new hires, it can, in reality, be seen as both a production subsidy and a marginal 
wage subsidy. Thus, the program’s welfare gains cannot be measured only in terms of the employment 
effect; significant gains are also passed on to consumers in the form of lower commodity prices, at least in 
this model framework, which assumes perfect pass-through of prices.  
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reach targeted investment levels. The government account assumes a flexible budget deficit level—that is, 
all tax rates in the model are fixed. All prices in a CGE model are expressed relative to the numéraire, 
which, in this study, is the consumer price index (CPI).  

Microsimulation Model 
The microsimulation model draws from Pauw (2009) and has five distinct stages. In the first stage, low-
skilled job losses in contracting sectors (as predicted by the CGE model) are distributed among existing 
low-skilled workers in the model (there are virtually no job losses in the wage subsidy simulations, expect 
in the low-elasticity case; see Table 1). These workers join the pool of unemployed, where they compete 
with other unemployed persons for any new jobs that might be created in expanding sectors. The guiding 
principle is that personal characteristics will determine which workers lose their jobs or gain employment. 
For this purpose, employed and unemployed persons must be assigned probabilities of being employed 
(in specific sectors) or unemployed. Those with the highest unemployment probabilities lose their jobs 
first when sectors contract; those among the unemployed with the highest sector-specific employment 
probabilities are selected first as new job opportunities arise.  

To estimate these various probabilities, a multinomial logit occupational choice model is 
estimated for all low-skilled labor market participants (that is, the employed and unemployed). The 
dependent variable includes 23 discrete outcomes—that is, participants can either be employed in any one 
of the 22 economic sectors in the CGE model or be unemployed. The independent variables include 
dummies for age, race, gender, location, and education. These are all fairly standard in South African 
occupational choice models; hence, a discussion of the merits and rationale behind each is omitted (see, 
for example, Bhorat 2008). Once the econometric model is estimated, the probabilities of an individual 
being allocated to or choosing any one of the 23 outcomes are predicted for each low-skilled labor market 
participant. Because the microsimulation model is run separately from the CGE model, it is possible to 
introduce specific hiring or firing criteria to emulate a specific policy design or situation. For example, in 
our wage subsidy simulations, we impose restrictions in that only previously disadvantaged and/or youth 
labor market participants can be selected, even when other jobseekers have higher employment 
probabilities.  

In the second stage, wage income levels of low-skilled workers affected by employment changes 
are adjusted. Those who lose their jobs and remain unemployed now earn no income. For those who gain 
employment, wage earnings are predicted with the aid of an econometric earnings function. The earnings 
function is a simple regression on hourly wages earned and is estimated with the same set of independent 
variables as the multinomial logit model, except for the addition of sector dummy variables, with 
unemployment as a reference case. This model is therefore also specified across all low-skilled labor 
market participants; thus, once an unemployed person is selected for employment, his or her predicted 
wage is simply adjusted upward by the relevant sector coefficient.  

The third component of the microsimulation model concerns skilled workers. The skilled labor 
market closure allows workers to move between sectors, but the overall level of skilled employment is 
fixed. This means the national average wage for skilled workers adjusts to ensure full employment. 
However, as workers move between different sectors, their wage levels may adjust due to differences in 
average sector-specific wages. In the STAGE model, the activity-specific wage of factor f employed in 
activity a is defined as the product wf  x wdf,a, where wf is the national average wage of the specific skilled 
labor group and wdf,a is the wage distortion factor that accounts for wage variations across sectors. 
Changes in average skilled wages (wf) are easily captured in the microsimulation model. The only 
requirement is a mapping between individual skilled workers (skill) in the microsimulation model and the 
relevant factor group (SKILL) in the CGE model. Thus, for skill ∈ SKILL, a new skilled wage variable is 
generated in the microsimulation model by applying the percentage changes in skilled wages observed in 
the CGE model to the individual reported wages in the survey data: 

𝑤𝑠𝑘𝑖𝑙𝑙∗ = 𝑤𝑠𝑘𝑖𝑙𝑙(1 + %∆𝑤𝑆𝐾𝐼𝐿𝐿). 
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As sectors contract and expand, some skilled workers are released from sectors and are 
reemployed elsewhere. Theoretically, a multinomial logit occupational choice model can once again be 
used to identify those skilled workers who are most likely to migrate between sectors, while an earnings 
function can be used to estimate the wage impact for migrating workers. However, given the small 
employment changes for skilled workers in the wage subsidy simulations (see Table 1), this was not 
worthwhile, especially considering that each survey observation in the microsimulation model represents 
between 50 and 500 individuals. Hence, only average wages are adjusted, which is tantamount to saying 
that those workers who do migrate still earn the same wage.  

The fourth stage in the model adjusts household-level income sources, including returns to capital 
and agricultural land, jointly referred to as gross operating surplus (GOS). Household incomes from these 
sources are adjusted based on the change observed in the CGE model. Thus, in the equation below, ∆N 
and ∆K represent the percentage changes in the returns to land and capital as observed in the CGE model. 
Households in the microsimulation model that report earnings from either of these two sources in the base 
will receive increases consistent with the CGE model result.  

𝐺𝑂𝑆ℎ∗ = 𝑁ℎ∗ + 𝐾ℎ∗ = 𝑁ℎ(1 + %∆𝑁) + 𝐾ℎ(1 + %∆𝐾) 

In the final stage, all income sources are combined in the household income generation function, 
which includes skilled wages, unskilled wages, and returns to land and capital owned by the household. It 
also includes exogenous incomes (Y0), which mainly includes transfer income from government and 
remittance income. The equation below shows how the new household income value (𝑌ℎ∗) is calculated. 
Skilled and low-skilled wages earned by employed household members are aggregated to form a single 
household-level wage income variable. The new level of GOS income is added, as are real exogenous 
incomes (Y0), which are unaffected by the policy shock.  

𝑌ℎ∗ = � (𝑤𝑠𝑘𝑖𝑙𝑙∗ + 𝑤𝑙𝑜𝑤𝑠𝑘∗ )
𝑓

+ 𝐺𝑂𝑆ℎ∗ + 𝑌0 

Next, the total household income level must be transformed into a measure of per capita 
disposable income. This requires that taxes and savings be deducted from the measure of total household 
income before dividing by the household size parameter. This is achieved by adjusting the relevant tax 
(tyh) and savings rate (savh) parameters in the microsimulation model by the percentage change in the 
related parameters (subscript H) in the CGE model—that is, 𝑡𝑦ℎ∗ = 𝑡𝑦ℎ(1 + %∆𝑡𝑦𝐻) and 𝑠𝑎𝑣ℎ∗ =
𝑠𝑎𝑣ℎ(1 + %∆𝑠𝑎𝑣𝐻). (Note: The savings rate is expressed as a share of after-tax income.)  

𝑃𝐶𝐷𝐼𝑆𝑃ℎ∗ = [𝑌ℎ∗(1 − 𝑡𝑦ℎ∗). (1 − 𝑠𝑎𝑣ℎ∗)/𝐻𝐻𝑆𝐼𝑍𝐸ℎ]. (1 + %∆𝐶𝑃𝐼𝐻𝐻) 

Because the CPI is the numéraire in the CGE model, all income values are already expressed in real 
terms. However, the CPI as a measure of inflation is limited, as the weights reflect consumption 
preferences of households at the upper end of the income distribution, given the dominance of these 
households in aggregate expenditure. It is thus necessary to further adjust the per capita income measure 
by a household group-specific index (CPIHH), which is calculated in the CGE model using household-
specific consumption weights. This measure essentially shows how the average cost of different 
household groups’ consumption bundles change relative to the national CPI; hence, it is able to, for 
example, capture the fact that poor households benefit more from declining food prices than do wealthy 
households. The resulting per capita disposable income measure (𝑃𝐶𝐷𝐼𝑆𝑃ℎ∗) is used throughout this study 
as a welfare measure against which poverty and inequality changes are measured.   
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