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Abstract: For tax analysts in South Africa, problems with lack of and/or asymmetric information between statutory policies and individual taxpayer behaviour are of a significant proportion. The continual major political transformations since 1994 have resulted in policy changes that are directed towards massive wealth redistribution campaigns, which in turn have considerably changed the demographics of South African taxpayers. The use of more sophisticated models to monitor the behaviour of these taxpayers is thus imperative for policy-makers, in order to minimise the severe distortionary effects caused by asymmetric information. The objective of this study is to describe the initial phases of the design, construction and development of a static micro-simulation model of the South African tax-benefit system, which will be used for future policy analysis and formulation. In particular, data irregularities, obstacles and challenges that have arisen from the preliminary stages of this model’s design are discussed.
1. INTRODUCTION
For policy analysts in South Africa, problems with a lack of and/or asymmetric information between statutory policies and individual taxpayer behaviour are of a significant proportion. The continual major political transformations since 1994 have resulted in policy changes that are directed towards massive wealth redistribution campaigns, which in turn have considerably changed the demographics of South African taxpayers. 
The use of more sophisticated models to monitor the behaviour of these taxpayers is thus imperative for policy-makers, in order to minimise the severe distortionary effects caused by asymmetric information. Micro-simulation modelling (MSM) simulates the behaviour of individual economic units, such as households, individuals, firms and government departments. These ‘behaviours’ are entirely scenario-specific. In the case of a household tax-benefit MSM, the user would wish to analyse the behaviour of a household in terms of disposable income or expenditure. This behaviour would be examined before and after a proposed policy change, be it a tax shift (one that affects households particularly), or an adjustment to benefits received by households. 

The objective of this paper is to describe the initial phases of the design, construction and development of a static micro-simulation model of the South African tax-benefit system, which will be used for policy analysis and formulation in the future. The initial results of primary model simulations and the challenges arising from these stages will also be presented. 
At present, this model is in its early development stages, and data issues remain the key area of concern for the developers. Once nearer a more complete state (since a MSM is never final, it is always updating and changing), the model is to be used in collaboration between the University of Pretoria’s Department of Economics and various key policy-making departments in the South African government, such as the National Treasury (NT), the South African Revenue Services (SARS) and the Department of Social Development (DoSD).
In this context, due to the early stages of the model’s development, the tax component will be regarded on this forum more than the benefit component of the MSM.
The layout of the remainder of this paper is as follows: section 2 presents an in depth discussion of the data used in this model, along with problematic data issues that have arisen, leading to challenges and obstacles that are being faced and which are expected to still be faced in the development of this model; section 3 presents specific scenarios and simulations that are expected of the model in the near future; and section 4 concludes the paper.
2. DATA DISCUSSION – MODEL CHALLENGES AND OBSTACLES
The source data for this MSM exercise is the 2005 General Household Survey (GHS) conducted by Statistics South Africa (StatsSA). The multi-stage stratified sampling procedure using probability proportional to size principles is conducted annually on a cluster of enumerator areas within predefined primary sampling units (PSUs). In short, ten dwelling units (households) are systematically sampled from each of 3 000 PSUs – a total sample of approximately 32 000 households and 72 000 individuals.
2.1 Unit of Analysis

There will not be a single primary unit of analysis in this model – rather, as proposed by Sutherland (1991), both households and individuals will be targeted. The size of a household will be equivalised as follows in Equation 1, in line with the default scale used in POLIMOD (Redmond et al, 1998). 
Adjusted household size = [head of household + 0.6*(additional adults) + 0.4*(children under age 16)]










(1)
The implication of the above equivalisation scale is that each household is as important as the next – a result of this being that individuals in small households have higher weights than those in large households.

The tax component of this MSM will target individuals only, as in South Africa there is no differentiation on taxes paid based on household composition or size (e.g. married couples) – individuals are regarded as tax units for personal income tax purposes. However, in simulating benefit eligibility, it is imperative to know the characteristics of a household’s composition and size. Sutherland (1991:203) recommends that the unit of analysis for the model as a whole ought to correspond “to the main unit of assessment for taxes and benefits” whilst simultaneously representing “the smallest unit for which one can assume that within it there is a sharing of resources” – i.e. the family unit. In South Africa however, a household would be more appropriate, given that family units in South Africa are often fragmented, and households can consist of large numbers of extended family members, often supported by one or two older members’ pensions. In fact, 78.7 per cent of unemployed people in South Africa in 2005 were supported by household members (StatsSA, 2005).
For the purpose of this discussion the individual will however be viewed as the primary unit of analysis, given that the tax component of the model is the primary simulation component at present.

2.2 Income Data Issues
The income data used in this MSM is obtained from questions in the GHS pertaining to salary, and more particularly the salary at the respondent’s main job. This is obviously not an ideal measure of income, as it represents only a single source of labour earnings. However, this is unfortunately the only income data available from the GHS. For the purposes of applying the income tax calculator, salary data that is not supplied as annual figures is multiplied out to be such.
As with many survey data sets, the GHS suffers from a large number of non-responses pertaining to questions regarding income. The initial decision about this issue is to ignore these individuals, given that income is the primary variable of analysis in this model, and an absence of information on this nullifies the observation. However, when this is done, 56 063 individuals (77 per cent) are discarded from the original sample of 72 716! This obviously has major repercussions, particularly in terms of the distribution of income and sample weights. 
Therefore, these non-responses are rather populated using a question in the survey whereby respondents that refused to supply specific income information are asked which income category they fall into. The problem however is that the question regarding point income and the question regarding an income category are mutually exclusive – the latter is only answered if the former is not, and in 86 per cent of cases where the former wasn’t answered, neither was the latter! Still, the average point income for each income category is used as a substitute for missing observations in those categories for the remaining 7 711 individuals. Using this approach, 50 017 non-responsive individuals are however still discarded from the sample given their refusal to answer both income questions, specific and categorical, leaving a final sample size of 22 699 individuals (31 per cent of its original size). The above issues are illustrated in Table 1 below.
Table 1: Income variables: responses and non-responses
	
	Response (% of total)
	Non-response (% of total)

	Point income
	16 653 (23%)
	56 063 (77%)

	Income category
	7 711 (11%)
	65 005 (89%)

	Total (adjusted)
	22 699 (31%)
	50 017 (69%)


The resultant income histogram of the adjusted data set is shown below in Figure 1. It is evident from this figure that the income data is highly negatively skewed towards the lower income categories. 
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Figure 1: Histogram of adjusted income data (un-grossed)

Also of interest is the standard deviation of income in this sample amounting to 52 757, with a mean equal to 34 772. This, coupled with a skewness measure of 5.12 is indicative of a highly unequal income distribution – reflective of the South African economic context. This is evident in the decile income distribution (i.e. the Lorenz curve) in Figure 2 below which is compared to a perfect income distribution on the 450 line. These results appear to exhibit well-known tendencies regarding South Africa’s excessively skewed income distribution. Depending on the source data used, the country’s Gini coefficient has been estimated at values ranging from 0.669 (Simkins, 2004) in 2000 to 0.77 (HSRC, 2004) in 2001.
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Figure 2: Income distribution (adjusted data, un-grossed)
Therefore, despite having to remove a large number of respondents from the GHS sample, the data nevertheless appears to be representative of the South African population (at least, in terms of income distribution, but not necessarily in terms of aggregates).

2.3 Re-weighting issues

It is imperative to compare grossed-up aggregates of income to aggregates from other sources, particularly national accounts (Sutherland, 1991), and thus the weights assigned to each individual in the sample data set are not to be taken for granted.

According to StatsSA (2005:xliii), the GHS sample weights are already benchmarked to population estimates using the SAS macro CALMAR. As has already been discussed in 2.2 above, a large proportion of the original GHS sample (69 per cent to be exact) is discarded due to non-response. Therefore, the weights applicable to each of the remaining individuals will need to be adjusted. Further evidence of this is the grossed-up value of income (i.e. salaries) of R223 billion compared to the South African Reserve Bank (SARB) National Accounts value of R677 billion – the sample represents only 33 per cent of the national accounts value! When comparing this to POLIMOD’s result of 94 per cent for employee earnings (Redmond et al, 1998), it becomes evident that the issue of re-weighting requires serious contemplation. However, the grossed-up value of personal income taxes paid of R58 billion compares more favourably to the National Accounts value of R111 billion – 53 per cent of the total value. This implies that the removal of non-responses impacts more severely on income than taxes – an indication perhaps that more lower income individuals are removed from the sample than higher earners?
Given the poor representivity of grossed-up aggregates above, it is therefore proposed that the data be re-weighted using the chi-squared (
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) distance measure (Creedy, 2003). The benchmark data set will be StatsSA’s 2001 census data. Samson et al (2001a) re-weighted using race and province only as controls, as other variables proved inconclusive. Once this re-weighting procedure is complete, it will be possible to gross the sample data to adequate population levels. This will additionally serve the purpose of static ageing of the data (Immervol and O’Donoghue, 2001).

2.4 Tax system

Due to a paucity of applicable expenditure data within the GHS, it is not possible to implement any spending-based tax rules, such as VAT and excise duties. Hence a discussion of only the South African personal income tax system follows.

The 2005 income tax proposals of the South African National Treasury are used for the tax calculator in this MSM. These can be found in Table 2 below.
Table 2: 2005 tax codes (note: R = South African Rands)
	Taxable Income Group
	Tax Paid

	R80,000 and less
	18% on every R1

	R80,001 – R130,000
	R14,400 plus 25% of the amount greater than R80,000

	R130,001 – R180,000
	R26,900 plus 30% of the amount greater than R130,000

	R180,001 – R230,000
	R41,900 plus 35% of the amount greater than R180,000

	R230,001 – R300,000
	R59,400 plus 38% of the amount greater than R230,000

	R300,001 and more
	R86,000 plus 40% of the amount greater than R300,000

	Primary Rebate: 65 years and younger
	R6,300
	

	                           Older than 65 years
	R10,800
	


The above tax rules are to be applied to taxable income. This is the value of gross income supplied in the GHS data, reduced by a factor accounting for deductions. The data on deductions however is not supplied in the GHS data, so will rather be obtained from the South African Revenue Service’s (SARS) IRP5 data. In order to successfully use the SARS data without needing to merge it with the very different GHS data set, the following procedure will be used. The SARS observations are grouped into the same income categories used in the adjustment process of the GHS data set (see Section 2.2 above) and for each of these categories, average values for gross income and taxable income are obtained. The scaling factor which accounts for the diminishing effect of deductions on gross income is then obtained as the ratio of taxable to gross income. These average factors for each income category are subsequently applied to the gross income of each individual within that category in the GHS data set, and hence their taxable incomes are obtained. This process is indicated below in Box 1.
Box 1: Gross income to taxable income

In particular, the SARS IRP5 data set is used, rather than a SARS tax filer data set because the tax filer data set excludes individuals earning less than R60 000 per year, whereas the IRP5 data includes all individuals, irrespective of earnings. This is obviously more representative of the scope of the GHS data set.

An additional tax rule that is to be applied at a later stage will encapsulate property taxes and municipal rates and taxes. This will be a feasible simulation proposition, since the GHS provides extensive information on ownership of property.
2.5 Benefit system

The South African social security system is still in its infancy and at present, the following core social welfare benefits and transfers are inter alia available to South Africans: a state old-age pension (SOAP); a disability grant (DG); a child support grant (CSG); a foster care grant (FCG); and a care dependency grant (CDG).
The implementation of the above programmes is not particularly efficient: only 43 per cent of South Africans are estimated to receive their qualified grants (Samson et al, 2001b). The aforementioned authors present the following take-up rates for some of the above benefits, which it is proposed will be used in this MSM: SOAP – 85 per cent; DG – 90 per cent; CSG – 20 per cent. For the remaining benefits, similar take-up rates to the SOAP and DG will be assumed. 
The next section provides insight into this MSM’s proposed target audience and its potential uses in the South African policy environment. 

3. PROPOSED SCENARIO TESTS
3.1 Retirement Reform

Of particular interest at the present time in South African policy circles is a proposed reform of the retirement system. 
South Africa’s current retirement arrangements comprise three core components: the means-tested SOAP which is financed by government; occupational pensions and provident funds which are financed on a contributory basis by employers and employees; and elective individual retirement annuities (RAs). Approximately 75 per cent of individuals that reach retirement age depend solely on the SOAP. The proposed retirement reform involves the phasing in of mandatory retirement saving arrangements for employees on a common administrative platform. Meanwhile, the SOAP will continue to be funded by government, however the means test will be shifted outwards considerably, if not abolished altogether. 
Naturally the welfare benefits of this reform cannot be refuted (although the magnitudes of these gains would be of significant interest), but the financing of this reform is somewhat of a contentious issue, and would be an interesting exercise to run on the MSM.

3.2 Social Security Reform

It is not only the retirement arm of social security that is of interest in South Africa, a developing country with a 40 per cent unemployment rate and a poverty gap equal to 57 per cent of the population or 8.3 per cent of GDP (HSRC, 2004). According to Samson et al (2001a), the poverty gap is diminished by 23 per cent due to the current social welfare system in place – not a sufficiently large reduction. In fact, on average, South Africa’s social security take-up is a mere 43 per cent (Samson et al, 2002) – clearly “South Africa’s social safety net has a very loose weave” (Samson et al, 2001a:1). Given that the SOAP has a high take-up rate of close on 85 per cent, it is not only retirement reform that should be focussed on. An analysis of a complete social security reform in South Africa, taking into account child support grants, care-giver grants, unemployment insurance, disability grants, and even a basic income grant, will be of significant importance and interest. Not only will the welfare effects of these reforms be scrutinised, but so will the financing thereof.
3.3 Tax Progressivity

Recent research conducted by Nyamongo and Schoeman (2006) has postulated that taxes in South Africa since democratisation in 1994 have in fact become less progressive, especially since 2000. It has additionally been suggested that the Gini coefficient for black South Africans has increased from 0.62 in 1991 to 0.72 in 2001! (HSRC, 2004) Given the South African Government of National Unity’s goal of redressing past imbalances and improving equity in this country, this is a serious claim which needs to be investigated. The objective is to run a simulation using 1994 tax codes and income (“reverse uprating” – “downrating”? – using income or GDP growth rates) and compare the welfare of this population to a 2005 simulation. The welfare of particularly black South Africans will be analysed, as this scenario will serve the double-purpose of additionally testing the existence of a “burgeoning black middle class” periodically mentioned by government and the press, and yet often refuted by experts.
3.4 Changing the Statutory Retirement Age

In mid-April 2007, a hostage drama played itself out at the Cape Town offices of the South African Human Rights Commission (SAHRC). The hostage-taker, an elderly man, was attempting to draw attention to a prior complaint he had lodged against unfair pension legislation favouring women. The 61 year old man believed it unconstitutional that women qualify for the SOAP at age 60, whilst men only qualify at age 65 (a very valid point!). It would be interesting, to say the least, to investigate what the effects will be of increasing the female retirement age (or alternatively, lowering the male retirement age) on government finances particularly. 
3.5 Measuring the “Tax Gap”

This analysis will be subject to the quality of the weighted MSM results – i.e. the macroeconomic levels of income, expenditure etc. (see 2.3). In particular, South African policy-makers are keen to ascertain the tax capacity of the economy – the hypothetical value of taxes that ought to be collected. It goes without saying that the levels of taxes collected are a “critical determinant of the quantity of real resources a government can mobilise for public initiatives” (Van Niekerk, 2002:3).
4. CONCLUSION 

The objective of this paper was to describe the initial phases of the design, construction and development of a static micro-simulation model of the South African tax-benefit system, which will be used for policy analysis and formulation in the future. The initial results of primary model simulations were presented. 

At present, this model is in its early development stages, and data issues remained the key area of concern for the developers. In this context, due to the early stages of the model’s development, the tax component was discussed as priority over the benefit component of the MSM.

A comprehensive data analysis of the GHS revealed a number of obstacles and challenges for the authors to overcome.
A major inadequacy of the GHS data set is the high rate of non-response (69 per cent) to questions on income. The implications of this are particularly pertinent to the issue of weighting the data set, and it has thus been decided that the data shall be re-weighted using the chi-squared (
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) distance measure.

A further omission from the GHS data set is information on deductions, which would enable researchers to derive a value for taxable income. It is hence decided to obtain ratios of taxable to gross income per predefined income category from the SARS IRP5 data, and apply these to the gross income categories in the GHS.

Apart from discussing challenges faced to date, this paper also highlighted certain key policy scenarios that are considered to be valuable for the MSM to run upon completion. These include an analysis of the welfare effects and financing costs of social security reform in South Africa, particularly of removing the SOAP means test and changing the mandatory retirement age of men or women. On the tax front, two key policy simulations that are to be conducted include: an in-depth analysis of welfare in South Africa in 1994 vs. the same in 2005, particularly that of black South Africans; and the measurement of South Africa’s personal income tax gap.
It is envisaged that the eventual construction of a robust, representative MSM of the South African tax-benefit system will prove indispensable to all South African policy makers for years to come. 
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Deductions factor per income category = [Taxable income (SARS)] / [Gross income (SARS)] 





Taxable income per individual = [Gross income (GHS)] * [Deductions factor for income category of individual]
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