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1- Introduction

Education is one of the major concerns in many countries, notably in developing countries.
Indeed, improving access to education is the second aim of the Millennium Development
Goals which were adopted by the United Nations in 2000. A more educated society is more
productive, and is also able to better take care of itself. As many studies have shown, such as
Glewwe (2002), a high educational level improves economic growth. Beyond social
conceptions that exist in particular environments that may lead to removing a child from
school, economic incentives exist that may encourage parents to keep their children in school.
For many parents, it is the expected future income that children will receive that is an
important factor in the decision to keep them in school. The more educated that a child is, the

more likely it is that his or her income will be higher.

Compared to other African countries, South Africa has a high enrolment rate and has
significant infrastructure. Nevertheless, there still exist strong inequalities between household
groups in terms of access to education, as a result of South Africa’s past policies. Indeed,
during the segregationist regime, schools were racially organised, with excellent conditions
made available to the country’s “White” households and deplorable conditions for the
country’s other households, notably for the “African” communities. According to Case and
Yogo (1999), financial decisions concerning former black schools were made by a “White”

government that was at best, indifferent to the educational needs of the “African” schools.

With the end of the apartheid legacy in 1994, the government committed itself to providing
equitable conditions for all students in South Africa. However, many obstacles exist today:
differences in the qualifications of teachers; differences in area of residence; former “White”
schools are very popular and thus increase tuition fees in order to control the influx of new

students.

The government therefore introduced a system of subsidies in order to help the most deprived
students pay the school fees in these former “White” schools, which tend to be located in city
centres. These bursaries cover the steep tuition prices as well as part of the transportation
costs of getting to school. Yet, the urban geography of the majority of South Africa’s cities,
notably Johannesburg, reveals that the bursary system is often inefficient. Indeed, most of the

desired schools tend to be in upper-class neighbourhoods (Sandton or Bryanston, in the case



of Johannesburg), and these neighbourhoods tend to be geographically far from the homes of
“African” students (Soweto or Alexandra). As the transportation systems are not reliable and
underdeveloped, students must travel approximately three hours a day in order to attend these
schools, which in practical terms makes attendance unrealistic. To counter this problem, the
most logical solution would ultimately be to build quality schools in the underprivileged

neighbourhoods.

Aware of this new form of discrimination, the government is trying to implement an
educational policy for all schools throughout the country, notably in those located in the
townships.

In our study, we propose to analyse the impact of a pro-educational policy on different
households as well as the impact on the labour market, in a dynamic framework. More
precisely, we will develop a sequential dynamic CGE model capable of measuring the impact
of an increase in expenditure in public education on the performance of the educational
system, as well as on its consequences in the labour market in the short term and over a 20

year horizon.

2-Model:

Our model is inspired by the pedagogical model EXTER developed by Decaluwé et al. Our
equations blocs are quite standards and defined in annexes.

The model includes 28 production sectors, 24 are tradable and 4 non tradable. These 4 are
government’s one (education primary, education secondary, higher education, public services
without education). Each of these sectors use labor and capital as production factors. Figure 1
represents the structure of production. We suppose that capital and skilled labor are
complementary : given technology, it’s not possible to make facilities work without skilled
people. In other words, it won’t be possible for the firm to use capital without skilled labor as

we suppose that substitution elasticity is equal to 0.1.



Figure 1 : Structure of production and labor market
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LMOQI: Indian semi qualified labor demand for I sector

LMQOW, White semi qualified labor demand for I sector
LNQA African unqualified labor demand for I sector
LNQCG: Coloured unqualified labor demand for I sector
LNQI: Indian unqualified labor demand for I sector
LNQOW, White unqualified labor demand for I sector

To take into account South African labor market specificities, we’ve disaggregated labor into
12 different labor types, by group population (African, Coloured, Indian and White) and
qualification (Skilled, middle skilled, unskilled). In each labor market, we’ve unemployment.
We have 4 types of agents: households (4 representative households, classified by group
population), Firms, Government, and the rest of world.

Each tradable product can be sold on local market or can be exported. In the same way,

households can choose between goods produced locally or imported goods®.

We are interested in analysing student behaviours and educative impact on the labour market.

To modelise student’s behaviours, we use a logistic function, used by Bourguignon and al
(2006). Students are classified into three educational sectors (primary, secondary and tertiary).
Each year, the student can graduate (dip), drop out (aban) or replicate (red). When a student is

graduated, he can go on studying (contdip) or enter on labour market (quitdip).

aed
log,ed,h
1+EXP(,B{;”£M, Jattitudeintiog.ea ni—atti tudeOIOg,ed,h)

attituderLoG,ep,s,r =attiog,ed,h+

With :

attituderoc.epr - Behavior LOG® of student H in the cycle ED at year T.

athogedn : Maximal share for behavior LOG in ED cycle for student H

i i Pk oan - Constants in logistic function

attitudeintiogeans : Value of the intermediate variable of behaviour LOG for ED cycle at year

T

attitudeoiog.ca,n : Behaviour LOG for students H at ED cycle for base year.

3 See in annexes the equations blocks

* LOG behavior represents behaviors given by the logistic function, that is to say shares of repeat, graduate and
graduate that continue their studies.

> ED cycle makes reference at primary, secondary and tertiary cycles.



This function will allow us to specify from endogenous way behaviors of graduated (dip),
repeaters (red) and graduated that continue (contdip) for each student given its population
group, in each education level for each year.

In the previous expression, only atfitudeintiogedn: is endogenous. This variable is an
intermediate one ; It explains the relation between the behavior variable and its components.
For example, in making decisions, a student is influenced by three variables:

(a) the quality of school, which is a variable directly linked to government spending.
Indeed, if government decides to increase the number of teachers in the primary cycle, we
could expect that the quality would improve because of a drop in the pupil/teacher ratio. If the
quality of school increases, the student would have more incentive to continue.

(b) the wage differential between semi-skilled and unskilled workers. If the mean
semi-skilled wage is higher than the unskilled one, the student would be induced to study
more since s’he will expect to earn a higher income.

(c) the differential wage between semi-skilled and skilled labour. It would also be
more interesting to continue if the mean skilled wage is higher than the semi-skilled one.

Knowing how the student behaviour is influenced, one can analyse the impact of an
increase in public spending in education on the education system and also on the labour
market many years later.

Thus, through this variable, a change in education quality for instance, will have
consequences on the evolution of the shares of students in the education system, and that will
modify the share of students that graduate and repeat.. This intermediate variable is specified

as follow :

Qed2 Qed3

wmoy2r wmoy3:
ClttitudeintLOG,ED,H,T:attitudeLOG,ED,H,T*(EDUQUALED,T)WI § wmoylr 5 WmoyX
wmoy20 wmoy3o
wmoylo wmoy20

with :

EDUQUALepr : education quality in ED cycle for T period

wmoyl : mean wage rate of unskilled

wmoy2 : mean wage rate of middle skilled



wmoy3 : mean wage rate of skilled
¢1 : elasticity of education behavior regard to education quality
@2 : elasticity of education behavior compared to wage incentive between unskilled and

middle skilled workers.

03 : elasticity of education behavior compared to wage incentives between skilled and middle

skilled workers

We apply that educational quality is linked to government resources such as:

ZXSed,t
ed

D XSO
EDUQUALepr=~<=4———
ZENRH, ED,T

H
ENROwu,ep

With :
XSea: : production of ED sector at T period
XSOep : production of ED sector at the base year
ENRuepr : volume of students of each population group by cycle at T period

ENROu.ep : volume of students of each population group by cycle at the base year

For the two other components of the intermediate variable, each of them represent the future
opportunities of earnings that a better education level would give them. To evaluate the mean

wages, we computed balanced means by skilled levels:

wmoylr=(wnqat*ZLNQAi,z+wnqct *ZLNQCI»,,ernqz; *ZLNQIi,z+wnqm *ZLNQ Wi,,)/ZLNQ,«,t
wmoy2r =( wmqai *ZLM QAi+wmgc: *ZLM QCi+wmgqir *ZLM Ol +wmgwr *ZLM OWi, )/ ZLM O
wm0y3r=[wqat*ZLQAj,t+wqct*ZLQCI-,:+qu}*ZLQ]i,terqwt*ZLQWi,zj/ ZLQI-,I

We specify other education behavior from residual way. We apply that every year, a student

can graduate, drop out or repeat, so the sum of these three shares is equal to one. Logistic



function gives the shares of students that repeat and graduate, so we can easily find the share

of drop out for each population group, for each education level at each time:

attitude"aban"ep,nr=1—attitude"dip"ca.nr—attitude"red" ep,n,r

On the same way, we suppose that graduate students have two possibilities : they can

go on studying at the next education level, or they can enter the labor market. So, the sum of

these two shares is also equal to one. Logistic function gives us the share of student that

graduate and continue, so we can find the share of students that graduate and enter the labor

market. Thus :

attitude"quitdip"ep,n.r=l—-attitude"contdip"ep,u,r

We can evaluate the graduation rate for each year by cycle :

attitude"dipdc"ep.nr=attitude"dip"ep,nr | annéesed

with :

attitude"dip",ED,H,T : share of students H that are graduated in each cycle at T period

annéesea : number of years that lasts a cycle

We have specified endowments in different labor categories for households. We gave

the Bourguignon et al. specification.

LSQu,r
parqualur=
ZLS Onr+LSMQur+LSNQH,r
H
LSMQhur
parmoyqualnr=

ZLS Onr+LSMQur+LSNQu,r
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LSNQu,r
ZLS Ou,r+LSMQur+LSNQnr
7

parnonqualnr=

With :

parqualur : share of skilled labor endowment for H households at period T.
parmoyqualur : share of middle skilled labor endowment for H households at period T
parnonqualur : share of unskilled labor endowment for H households at period T
LSQur :Skilled labor endowment for household H at T period.

LSMQur : Middle skilled labor endowment for household H at T

LSNQur : unskilled labor endowment for household H at T

We apply that every year, a student can graduate, drop out or repeat. If he drops out, he enters
the labour market at the next lower level. If the student graduates, he can go on at school at
the next level or enter the labour market.

Thus, qualified labour supply at (T+1) is determined by the qualified at the previous period,
and the volume of students that had graduated the tertiary level and decides to enter the labor

market® such as :

LSQArw1=parqual-afican,r *(LS QAr+LSMQAr+LSNQAr )+

ENR”ufrican“,"tertiuire", T *a tﬁtud@'dip”,"tertiaire”,”qﬁican”,T *en treeertiaire"

With

LSQAr+ : African qualified labor supply at T+1 period

ENR:aficaneriaire,r - volume of Afirican students enrolled in tertiary level

attitude dip" "eriaire "african't : Share of African graduated in tertiary level

entreewriaire’ © parameter giving the share of graduated student that entered the labor
market.

LSQAr : African qualified labor supply at T period
LSMQAr : African middle qualified labor supply at T period

® We do exactly the same for the other population group



LSNQA7: African unqualified labor supply at T period

The middle qualified labour supply is determined by the volume of middle qualified present
the year before, the volume of students that have graduated secondary level and decides to

enter the labour market, more those who were in tertiary level and had decided to drop out.

LSMQAr=parmoyqual-aicorr*(LSQAr+LSMQAr+ LSNQAr )
+ ENR"qﬁ'ican","secondaire“T *attitude'dip",“secondaire",”african",T *el’l treesecondaire"

+ENR"african","tertiaire“,T *a ttitude'ahan","tertiaire","african",T *en treeertiaire"
With :

LSMQAr+ : African middle qualified labor supply at T+1 period

ENR afiican" 'secondairer *attitude aip" 'secondaire" 'african, ¥ €ntreesecondaire’ = volume of African students
graduated of secondary level that enter the labor market.

ENR apican tertiaive” T ¥ Qttitude aban' ertiaire’ "afican’, T ¥eNtreeeriare : volume of African students

that dropped out in tertiary and enter the labor market at the next lower level

We had the same specification for unskilled labor supply at T+1 : it is composed of

students that have graduated primary school and students of secondary level that have

dropped out.

LSNQAr=parnonqual-apica r(LSQAr + LSMQAr+ LSNQAr )
+ ENR'qﬂican","secondaire"T *Cl ﬁitude'aban”,"secondaire","african",T *en tree secondaire"

+ENR'african","primaire",T *attitlzld@'dip","primaire","aﬁ‘ican",T *el’l tree primaire"

So, we can analyse the impact of an increase in public spending in education on the
educational system and also on labour market many years later. We will analyse two
situations:

-there is no fiscal policy to finance this policy

-a fiscal policy is carried out.
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3-Data and Closure:

We use the Social Account Matrix 2001, used by Decaluwé et al (2004) and we took the
values of theirs parameters in production functions, in consumption function and for income
elasticity.

In each labour market, we have unemployment and we’ve found data on the Labour Force
Survey 2001. We’ve supposed that unemployed with a level inferior of primary school is
considered as unskilled, an unemployed that has reached secondary is middle skilled, and
unemployed that had at least MATRIC was skilled.

To modelise unemployment, we choose the Shapiro-Stiglitz specification, and for the
incentive constraint, we’ve taken Annabi’s data (2003) which matched with Kingdon et
Knight’s study’ (2000).

In 2001, according to UNDP, the share of public spending given for education was 18.5%.
Within the educational sector, this budget is divided by 47.8% to primary sector, 31.3% to
secondary sector, and 14.6% for higher school.

To calibrate the educational data, we’ve used the Census 2001 and many studies on this topic.
Van der Berg (2005) determined that drop out rate in higher school was 55% for African and
Coloured, and that this rate was at least twice higher than White or Indian’s one.

We’ve applied that Colored and African students have the same behavior at school and Indian
and White students have also the same.

We’ve found in the Census 2001 the repeating rate by cycle and population group, and we’ve
compared it to Castro Leal and Van der Berg studies.

We did not have the true values, so we tried to give an order of magnitude acceptable and
logical with the labor market and the educational system in 2001.

This table gives us the student behaviors at the base year.

Table 1. Students behaviors at the base year

Behavior by cycle African | Coloured |Indian | White
Primary graduate (dip) 0.77 0.77 0.77 10.77
Secondary graduate 0.65 0.65 0.65 0.65
Higher school graduate 0.25 0.25 0.5 0.5

" They certificated that a wage curve was existing in South Africa, that is to say that wages vary in inverse sense
of unemployment (See Banchflower and Oswald, 1995)
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Primary drop out (aban) 0.12 0.12 0.12 1012
Drop out secondary 0.22 0.22 0.2 0.2
Drop out higher school 0.55 0.55 0.2 0.2
Repeat primary(red) 0.11 0.11 0.11 0.11
Repeat secondary 0.13 0.13 0.15 0.15
Repeat higher school 0.2 0.2 0.3 0.3
Leave diploma primary (quitdip) 0.25 0.25 0.25 1025
Leave diploma secondary 0.3 0.3 0.3 0.3
Leave diploma higher school 1 1 1 1
Continue diploma primary (contdip) 0.75 0.75 0.75 0.75
Continue diploma secondary 0.7 0.7 0.7 0.7
Continue diploma higher school 0 0 0 0
Graduation rate in primary(dipdc) 0.11 0.11 0.11 0.11
Graduation rate in secondary 0.13 0.13 0.13 0.13
Graduation rate in tertiary 0.0625 10.0625 0.125 10.125

In each cycle, for each population group, a student can graduate (dip), repeat (red) or
drop out (aban), such that the sum of these three shares is equal to one. For instance, at the
base year, in the primary cycle, 77% of pupils graduate, whereas 12% drop out and 11%
repeat. In the same way, when a student graduates, s/he can go on (contdip) or leave (quitdip),
making the sum of these two shares equal to one. Here, we suppose that after the primary
cycle, 75% of pupils continue to the next level, and 25% choose to leave to enter the labour
market.

It should be noted that when a student graduates from tertiary level, he is obliged to leave,
making this share equal to one. The graduation rate, (dipdc), gives us the graduation rate by
year in the cycle. For instance, the primary cycle lasts 7 years. So, the mean graduation rate,
or graduation rate by year, is the graduation rate for the cycle (dip) divided by the number of
years in the corresponding cycle. To analyse the effects of an increase of public spending on
the education sectors and many years later in the labour market, the paper developed a
recursive dynamic CGE model solved within a 20-year horizons. Equilibrium in each market
is reached trough relative price variations. The exchange rate is fixed. We assume that South
Africa is a small country and so world prices are exogenous as well as the initial demand for
exports. Labour supplies are exogenous in the first period and becomes endogenous with the
performance and choices made by students. Capital stocks are exogenous in the first period,
whereafter sectoral endowments in capital become endogenous with the introduction of an
investment function and a capital accumulation equation.

Variables presented in bloc 11 (in annexes) are exogenous at the first period and then grow

with the population growth rate.
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For the second scenario, we keep the same hypothesis than in the first scenario except that
government spending is fixed and equal at its BAU value. Fiscal policy is financed by direct

taxes paid by households.

4-Results of the educational policy

The paper studies the impact of a permanent increase in public expenditure of 10% in the
secondary and 20% in the tertiary education sectors. Knowing that the level of public
spending in higher education is relatively low, the paper tests for a 20% increase in tertiary
education. The big increase in both sectors is for the first year. Then, we suppose that
government spending increases in each education sectors by about 2% per annum, which is
the population rate, such as public spending per pupil remains constant over the period. In
addition, given that South Africa suffers from a skill shortage, the paper also wants to see
what would be the impact on the supply of skilled labour of such a significant increase. Note

that these increases are modelled to benefit all population groups.

1st scenario: Education policy without fiscal policy

Short run (2001)

1. Educational system
As budgets are higher in the secondary and tertiary sectors, quality education in each of these
sectors is increasing. In addition, there is a decrease in the drop out and repeat rates in these
two cycles (Table 2). Nonetheless, primary schools are not affected by these changes.
Knowing that student behaviour is determined by wage incentives, also note that the
differential wage between unskilled and semi-skilled, and between the semi-skilled and
skilled, increases. It means that students are motivated to keep studying.

We can see that the education policy has a positive impact on student behaviour. As
expected, there is no change in household endowment. Indeed, since it takes time to become

qualified, the effects of education can only be seen in long run.

Table 2. Variation of the educational behavior (en %)
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Behavior by cycle African | Coloured | Indian | White
Primary graduate (dip) 0 0 0 0
Secondary graduate 2 2 2 2
Higher school graduate 12.4 12.4 6.4 6.4
Primary drop out (aban) 0 0 0 0
Drop out secondary -5.45 -5.45 -6 -6
Drop out higher school -4.91 -4.91 -12.5 | -12.5
Repeat primary(red) 0 0 0 0
Repeat secondary -0.77 0.77 -0.67 | -0.67
Repeat higher school -1.5 -1.5 -2.33 | -2.33
Leave diploma primary (quitdip) 0 0 0 0
Leave diploma secondary -3.67 -3.67 -3.67 | -3.67
Leave diploma higher school 0 0 0 0
Continue diploma primary (contdip) 0 0 0 0
Continue diploma secondary 1.57 1.57 1.57 | 1.57
Continue diploma higher school 0 0 0 0
Graduation rate in primary(dipdc) 0 0 0 0
Graduation rate in secondary 2.3 2.3 2.3 2.3
Graduation rate in higher school 12 12 6.4 6.4

2. Wage rates, employment and production
The paper seeks to understand the interactions between the education system and the rest of
the economy. To produce more, the education sector needs more labour force, and notably
semi-skilled workers, as teachers for instance. So there is an increase in semi-skilled work
demand and also an increase of the intermediate consumptions for these two sectors. As there
is an increase in labour demand, the unemployment rate decreases, and the decrease, as shown
in Table 3 concerns all works categories. For African skilled workers, the unemployment rate
decreases of 0.68%. Moreover, these increases in the labour demand put pressure on the
labour market and an increase of wage rate. Table 3 also shows the increase in wage rate for

each labour category. For unskilled Coloured workers, their wage rate increases by 0.27%.

Table 3. Variation of unemployment rates and wages by qualification and group
population (en %)

Variation of % of wage rate

unemployment rate

Employment classes (en %)
Unemployment of African qualified -0.2 0.13
Unemployment of Coloured qualified -0.14 0.13
Unemployment of Indian qualified -0.12 0.1
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Unemployment of White qualified -0.1 0.1
Unemployment of African middle qualified -0.35 0.14
Unemployment of Coloured middle qualified -0.49 0.29
Unemployment of Indian middle qualified -0.39 0.25
Unemployment of White middle qualified -0.53 0.42
Unemployment of unskilled African -0.34 0.17
Unemployment of unskilled Coloured -0.46 0.28
Unemployment of unskilled Indian -0.32 0.2
Unemployment of unskiled White -0.35 0.26

However, in some sectors, the increase of wage rates leads up to reduce workforce. Indeed,
the increase of factors prices reduces the incentives to produce for some sectors, and in these
sectors, workforce is going to decrease. (table 5). On the overall of economy, labor demand

increases about 0.09%.

Tableau 4. Variation of total labor demand and production by sector (en %)

Sectors Total Labor Demand |Production
Agriculture (AGRI) 0,07 0,03
Coal industries (COAL) -0,45 -0,14
Gold Industries (GOLD) -0,76 -0,46
Others mining (OTHMIN) -0,75 -0,24
Food Industries(FOOD) 0,28 0,11
Textile Industries(TEXT) 0,04 0,03
Footwear industries
(FOOTWEAR) 0,21 0,1
Petroleum(PETROL) -0,08 -0,02
Other non metallic mineral
products (OTHNON) 0,18 0,07
Basic Iron/Steel(STEEL) -0,21 -0,1
Electrical machinery(ELEC) 0,02 0,01
Radio (RADIO) 0,15 0,09
Transport equipment
(TRANSEQ) 0,07 0,04
Other manufacturing(OTHMAN) 0 0
Electricity(ELECT) 0,15 0,04
Water(WAT) 0,91 0,13
Construction (CONSTR) 0,34 0,22
Trade (TRADE) 0,05 0,04
Hotels-Restaurants (HOT) 0,14 0,06
Transports services
(TRANSSER) 0 0
Communications (COM) 0,24 0,13
Financial Intermediation 0,25 0,08
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(FININT)

Real Estate (REALE) 0,59 0,1
Business Activities (BUSAC) 0,28 0,21
General Government (SERN) -0,33 -0,19

Primary education (PRIMAIRE) -0,33 -0,19

Secondary education

(SECONDAIRE) 12,41 7,38
Tertiary education
(TERTIAIRE) 25,44 14,76

3. Incomes and expenditures of agents
Due to the rise of their salary, households income increases for each population group,
likewise their savings and consumption expenditures. We can also see that the welfare is

increasing.

Table 5. Impacts on households (en %)

African Coloured Indian White

Income Variation 0,40 0,47 0,42 0,38
Disponible income variation 0,4 0,68 0,44 0,38
Savings Variation 0,4 0,68 0,44 0,38

Firms receive mainly earnings from productive capital. We know that we have an increase of
labour demand , so capital is relatively scarce, so its income is going to increase. The return of
capital increases about 1.16%. So, income firms increases (+0.51%) and their savings too
(+1.04%).

Concerning government, we know on the one hand that his expenditures increase strongly.

On the other hand, the receipts on households and firms increase (because they’re a part of
their income). In the same way, receipts on production increase. Government income increase
(+0.44%). Nevertheless, this increase is not long enough to improve government savings.
Indeed, government’ savings decreases of 3.3%. This result was expected, because that
government decided to rise its expenditures in education. What we have to find is that in long

run, government will get his money back.
South African exports decrease in all sectors. In the meantime, local prices are increasing

(because of the increase of factors cost for firms and on the exceed of demand from

households), so households prefer buying imported goods that become less expensive. As a
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result, the current account balance is being financed by an increase of foreign

savings.(29.9%)8.

Agents Savings’ increase, except the government one, such as total savings increase

(+0.88%).

In short term, the increase in public expenditures in education leads to an improvement on the
quality of education, and to an increase of labour demand and a decrease in unemployment.
Households demands for good increase, so local prices increase, and households prefer
buying imported goods.

The impacts on educational system can’t be thought in short run, there is no change in

households endowments.

In long run (2020)

1. Impact on education :
The paper compares two simulations: one with shocks to the education policy, and another
without the shocks. Education quality increases in secondary and tertiary education,
respectively 9.87% and 19.83%. For primary school, quality decreases about 0.09%. As in the
short run, education quality is a variable directly determined by government expenditure, so
we expect the quality to increase in the secondary and tertiary level. For the primary level,
quality decreases. We suppose that spending by capita is constant for the period in this level,
wages in this sector are increasing, so real per capita spending in this level are decreasing, and
its quality decreases. As shown in Table 7, students behaviour changes due to improvements
in education quality in secondary and tertiary., with the drop-out and repetition rate falling in
the secondary and tertiary sectors. The skilled endowment for households grows because of

the pro-education policy.

Table 6. Variation in % of households endowments in labor

African | Coloured | Indian | White
Endowment in skilled labor +3.89 |+3.86 +1.94 |+1.86
Endowment in middle skilled labor -0.65 -1.24 -1.04 |-1.99
Endowment in unskilled labor -0.46 -0.24 -0.53 |-0.52

¥ Foreign Savings was very low, that ‘s why the percentage seem to be very high
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During the 20-year period and as a result of this policy, endowments in skilled labour
increases, especially for African and Coloured. This represents the first major difference with

the short-run.

2. Impact on production :

A double effect exists here. On one hand, there is an increase in skilled demand due to the
increase in the production of both education sectors, corresponding to the increase of public
expenditure. On the other hand, the education reform has produced more skilled workers,
resulting in an excess supply of skilled workers.

The supply effect is greater than the demand effect and leads to a higher
unemployment rate among skilled workers. Also note that the labour demand for unskilled
and semi-skilled labourers increases (while their unemployment rates decreases) For these
labour categories, we do not have the supply effect as we have for skilled workers as these
categories have become relatively more scarce. Therefore, wage rates for unskilled and semi-
skilled workers increase whereas wage rates for skilled categories workers decreases. The
increase in the unemployment rates of skilled people represents the second difference with the
short run.

In terms of productive sectors, the same effect exists as in short run, that is to say that
some sectors are firing people and decreasing their production whereas others are increasing.
Sectors which hire people are the same as in short run. Producers can sell to the local market
or export part of their production. In local price, all prices are increasing, such that producers

are induced to sell on the local market.

3. Impact on agents :
Given the above, one would expect household income to grow due to the increase in the semi-
skilled and unskilled wage rates. As in the short run, saving, taxes and consumption

expenditure are increasing.

Table 7. Variation of income and saving of households (in %)

African Coloured Indian White

Income: 0,17 0,19 0,17 0,14
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Disponible income 0,17 0,28 0,18 0,15

Savings 0,17 0,27 0,18 0,15

As in short run, firm’s income and savings increase.(+0.51% et 1.04%)

Public expenditures increase of 10% in secondary and 20% in higher school at the first period
and then increase about 2% each year, such as spending by capita are constant).

Government receipts increase. Direct taxes on households and firms increase and in the same
way, indirect taxes also increase. Government income increase about 0.6%. Anyway, this
increase is not sufficient to cover government spending. Government savings decrease about

2.8%.

Imports are increasing due to local prices which are higher and exports are decreasing because

producers prefer selling in local market. Foreign saving increase about 1.4%.

Total investment increase in value (+0.65%)

Conclusion of the first scenario:

This first scenario analyses the impact of an increase in public expenditures on education in
South Africa. In the short term, there is a very positive effect on employment because of the
strong increase in the labour demand of the education sectors. There is also a positive impact
on student behaviour, with the shares of drop outs falling, particularly for Africans and
Coloureds in tertiary education. This policy also provides beneficial impacts during the long
term, notably on the education sectors, and through the improvement of the skilled labour
endowment of households.

However, over the 20-year horizon the education policy results in an increase of the
unemployment rate of skilled workers. Moreover, the policy is expensive for some sectors,
causing them to hire less people and reduce their production. On balance, though, production
and employment and thus, household income grow, so that household demand for goods and
services increases. Local prices increase as a result of this increase in demand, and so
households shift towards buying imports.

A further negative effect is that the South African economy becomes increasingly

more dependant on the rest of world. In addition, government saving decreases. One would
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have hoped that the policy could generate enough qualified people who could find a job and
pay taxes. However, this does not happen and it would be interesting to see what would
happen if the government decides to impose a tax (or something else) to finance this policy,
which could also affect households contributions.

An education policy is essential to correct inequalities and to produce more skilled
people, which are two major problems in South Africa. Getting skilled would also allow to
earn more, and would have effects on health in the country. Nevertheless, this policy must be
supported by appropriate fiscal policy to finance a part of the education policy, because
without an appropriate fiscal policy, it would be financially unsustainable, that is what we

analyse in the second scenario.

2nd scenario: Education policy joined to a fiscal policy

Here, we want to analyse the same policy but government does not want to resort to
borrowing. Indeed, as we have seen in the previous scenario, the rest of the world finances our
deficit. We know that it is not sustainable. Thus, we suppose here that government savings is
fixed and equal to the BAU’ value, and the policy is financed by a fiscal policy.

We introduce a tax on household direct tax, able to generate enough savings to finance this
policy. In other words, if current account balance decreases, it won’t be because of this policy.
We can compare the effects of paying the policy now (tax on households) or paying later

(borrowing on the rest of world).

Short run (2001)

1. Educational system
We do not expect any changes on the educational system, we will still have an improvement
of education quality in secondary and tertiary levels after an increase of government
expenditure in these two sectors.
We have the same results as in the previous scenario in terms of behaviour shares.

2. Wage rates, employment and production

What are the consequences of the increase of the public spending on the labor market?

% Business As Usual
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As in the previous scenario, labor demand increases in educational sectors (secondary and
tertiary).

Here we have a significant difference between the two scenario: indeed, we can see with the
fiscal policy that labor demand only increases from the educational sectors. These sectors lead
the labor demand.

Unemployment rates decrease, and wages increase, but it’s only driven from the secondary

and tertiary sectors.

Table 8 : Impact on unemployment and wages

Variation of | % of wage rate
unemployment rate
Employment classes (en %)
Unemployment of African qualified 018 0,12
Unemployment of Coloured qualified 011 0.10
Unemployment of Indian qualified 0,07 0,06
Unemployment of White qualified 0,06 0,06
Unemployment of African middle qualified 026 0.11
Unemployment of Coloured middle qualified 0,25 0.15
Unemployment of Indian middle qualified 0,10 0,06
Unemployment of White middle qualified 037 0,29
Unemployment of unskilled African 011 0,06
Unemployment of unskilled Coloured 021 0,13
Unemployment of unskilled Indian 0,02 0,01
Unemployment of unskiled White 0,03 0,02

3-Impacts on households
What are the consequences on households?
We expect household income to increase because of the increasing of wages and the
decreasing of unemployment.
We know that this policy is financed by households, paid by direct taxes. So, we expect direct
taxes to increase and available income to decrease. In the same way, consumption

expenditures are decreasing.
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Table 9 : Impact on households :

African Coloured Indian White
YH 0,20 0,25 0,22 0,21
SH -0,30 -0,17 -0,37 -0,41
TDH 3,60 3,64 3,62 3,60

Here we have a very big difference between the two scenario. In the previous one, households
consumption was increasing, due to the increase of available income. Here, direct taxes

increase to finance the policy, such as households have to reduce their consumption.

4-Impacts on production
What is the impact on demand?
On the one hand, we know that households demand is decreasing. On the other hand,
production factors prices are increasing for firms: indeed, wages are going up, and capital rate
also (in short run, capital is fixed. Labor demand is increasing so capital is relatively scarce,
such as is price increases.)
Firms will expect to sell less and would reduce their production, and fire people because their

cost is relatively high.

Table 10 : Impact on production

Sectors XS
Agriculture (AGRI) -0,24
Coal industries (COAL) -0,08
Gold Industries (GOLD) -0,12
Others mining (OTHMIN) -0,07
Food Industries(FOOD) -0,27
Textile Industries(TEXT) -0,20
Footwear industries (FOOTWEAR) -0,27
Petroleum(PETROL) -0,09
Other non metallic mineral products (OTHNON) -0,03
Basic Iron/Steel(STEEL) -0,07
Electrical machinery(ELEC) -0,05
Radio (RADIO) -0,03
Transport equipment (TRANSEQ) -0,04
Other manufacturing(OTHMAN) -0,08
Electricity(ELECT) -0,14
Water(WAT) -0,04
Construction (CONSTR) -0,02
Trade (TRADE) -0,14
Hotels-Restaurants (HOT) -0,13
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Transports services (TRANSSER) -0,19
Communications (COM) -0,12
Financial Intermediation (FININT) -0,16
Real Estate (REALE) -0,14
Business Activities (BUSAC) 0,07
General Government (SERN) -0,07
Primary education (PRIMAIRE) -0,07
Secondary education (SECONDAIRE) 7,51
Tertiary education (TERTIAIRE) 14,89

In front of the decrease of demand on the local market, local prices decrease such as
producers prefer selling their production abroad. Indeed, we suppose that producers can sell
their production on the local market or abroad. Prices in each of these markets influence them.
As prices in local market are decreasing in most of the sectors, producers prefer selling their
production abroad whereas in local market. Thus, exports raise.

In the same time, as local prices are decreasing, households prefer buying their products on
this market, because imported goods are becoming relatively more expensive.

In that way, current account balance is decreasing by 0.71%. In other words, South Africa is
beginning less dependant to the rest of world.

On the other agents, what do we have?

Firms receive mainly capital remuneration for their income, so, firm’s income is stepping up
(+0.05%) and its savings is also increasing (+0.11%).

For government, its income is increasing (+1.06%) due to the increasing of households direct
taxes, and firms taxes. Its expenditure is increasing but its savings is kept constant.

Total investment is increasing (+0.13%).

Long run (2020)
Concerning the education system, we find the same results in this scenario than in the
previous one: behaviours are improving, drop out go down, and graduation rates increase.
Moreover, household’s endowments raise.
On the labour market, we observe the same results: the education reform creates too many
qualified students, so there is unemployment on skilled market.

In the other labor markets, unemployment rates decrease for each population group.

Table 11 : Impact on unemployment and wage rates
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Variation of % of wage rate
unemployment rate
Employment classes (en %)
Unemployment of African qualified 2,03 192
Unemployment of Coloured qualified 3.16 264
Unemployment of Indian qualified 132 098
Unemployment of White qualified 1,67 112
Unemployment of African middle qualified 012 0,05
Unemployment of Coloured middle qualified 078 0.46
Unemployment of Indian middle qualified 0,24 0.15
Unemployment of White middle qualified 161 1,25
Unemployment of unskilled African 024 0.11
Unemployment of unskilled Coloured 0,05 0,01
Unemployment of unskilled Indian 0,07 0,07
Unemployment of unskiled White 0,08 0,02

What are the consequences on households?

We know that unemployment increases for skilled workers, that means that qualified wage
rate are decreasing. The variation of the income will represent the structure of the households.
Indeed, Indian and White households are more endowed of skilled labor. As this kind of work
is decreasing, we expect that their income would increase less than African or Coloured
income.

The variation is very low for each household but income decreases for each population group.
Moreover, the South African government decides to make households pay directly the policy,
we suppose that direct taxes are increasing such as available income is decreasing for each

households. As a matter of fact, households savings and consumption is also decreasing.

Table 12 : Impacts on households

African Coloured Indian White
YH -0,08 -0,09 -0,11 -0,12
YDH -0,75 -0,90 -0,96 -1,00
TDH 0,02 0,02 0,02 0,02

With the decrease of their income, households will reduce their consumption, so we will have

ceteris paribus, a demand decrease.

24



What about production?
Production costs increases, so firms will reduce their production, expecting less opening.
Besides, households consumption is decreasing because of the increase of direct taxes such as

production is decreasing in many sectors.

Table 13 : Impact on production

Sectors Production,
Agriculture (AGRI) -0,68
Coal industries (COAL) -0,14
Gold Industries (GOLD) -0,15
Others mining (OTHMIN) -0,05
Food Industries(FOOD) -0,77
Textile Industries(TEXT) -0,46
Footwear industries
(FOOTWEAR) -0,69
Petroleum(PETROL) -0,20
Other non metallic mineral
products (OTHNON) -0,01
Basic Iron/Steel(STEEL) -0,03
Electrical machinery(ELEC) 0,01
Radio (RADIO) 0,09
Transport equipment
(TRANSEQ) 0,01
Other manufacturing(OTHMAN)| -0,18
Electricity(ELECT) -0,39
Water(WAT) -0,24
Construction (CONSTR) 0,06
Trade (TRADE) -0,32
Hotels-Restaurants (HOT) -0,42
Transports services
(TRANSSER) -0,44
Communications (COM) -0,31
Financial Intermediation
(FININT) -0,47
Real Estate (REALE) -0,65
Business Activities (BUSAC) 0,08
General Government (SERN) 0,13
Primary education (PRIMAIRE)| 0,13
Secondary education
(SECONDAIRE) 10,10
Tertiary education
(TERTIAIRE) 20,07

Thus, production is decreasing in most of the sectors, except one in which non tradable
sectors are intensive.
Producers that sell their products on local market and exports will prefer export their

production, because local price is decreasing.
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In that way, exports are increasing.

On the other side, consumers will prefer buying local products because they are relatively less
expensive than imported products.

We will expect that current account balance would increase.

What about government?

Its revenues increase thanks to direct taxes paid by households, this taxes allow the financing
of the policy (government spending are increasing).

The impact on investment is positive:+0.47%

Total investment is increasing

5-Conclusion:

In this paper, we wanted to evaluate the impact of education policy financed of two different
ways: the first one represents a borrowing on the rest of world, in other words an increase of
foreign debt. The second way is financed by households, they pay directly for this policy.

The education policy consists in an increase of public spending in secondary and tertiary
education sectors.

On the education sector, results are quite good, households are becoming more skilled and the
improvement of the education sector produces more qualified African and Coloured, that is a
big problem in the country.

Nevertheless, whatever the way of financing this policy, in long run, we have unemployment
for qualified people. The simulation of the model suggests that the South African economy
does not increase enough to create enough qualified jobs. This result could also be explained
by the importance of the increase in public spending. Indeed, the South African government
could decide to increase each year the spending for education, reaching an increase of 10%

over 10 years. The results would probably be different.
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ANNEXES

Table 14. Unemployment rate by population group and qualification

Unemployment rate Base 2001
Skilled African 0.1390
Skilled Coloured 0.0190
Skilled Indian 0.0530
Skilled White 0.0060
Middle Skilled African 0.4160
Middle Skilled Coloured 0.1910
Middle Skilled Indian 0.1650
Middle Skilled White 0.0770
Unskilled African 0.2850
Unskilled Coloured 0.2040
Unskilled Indian 0.1380
Unskilled White 0.1100

Source :Census 2001
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BLOC 1 Production (equations 1 to 21)
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BLOC 2. Income and savings of households and firms(equations 23 to 27)

(23)

(24)

(25)
(26)

27)

YHi=2"%Y LOu+2"%Y LMQu+2,"*Y LNQu+Y TRHnnr+DIVi
i i i H

+TRWur+TGHur

YDHur=YHur—TDHur—TWRur —ZTRHH,H/,T
I

SHur=pu*YDHur
YFr=(1-A)> n,t*KDi+TGFE+TRWF,

SFr=YFr—) DIVur~TDFr—=DIV _row:
H

BLOC 3. Government’s income and spendings in EDUSA (equations 28 to 34)
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BLOC 4 : Foreign trade (equations 35 to 42)
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BLOC 6. Prices (equations 48 to 62)
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BLOC 7. Incentives constraints (equations 63 to 74)
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BLOC 8. Equilibrium (equations 75 to 90)
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BLOC 10. Dynamic equations (equations 92 to 96)
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BLOC 11. Exogenous variables increasing with population growth rate
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BLOC 12 : Education equations (equations 110 to 134)
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+ENR afvican tertiaire",7 *attitud €'aban","tertiaire","african",T *entreeeriaire"

(127) LSMQCr+1=parmoyquak-coiouwer. r*(LSQCr+LSMQCr+LSNQCr )

+ ENR"coloured","secondaire"T *attitud@'dip","secandaire","coloureaf',T*el’lt]"ee'secondaire"

+ENR"coloured","tertiaire",T *a ttit ude'aban","tertiaire","colnurea"‘,T *en treeieriiaire"
(128) LSMQIr 1= parmoyqualkindanr*(LSQIr+LSMQIr+LSNQIT )
+ ENRvindian"'sccondaire’t *attitude dip "secondaire" "indian".T *€NIr€C'secondaire”
+ ENRvindian ertiaire’,r *attitude aban' " wertiaire" "indian", *€Ntree ersiaire"
(129) LSMQOWr 1= parmoyqual-whie,r *(LSQ Wr+LSMQOWr+LSNQ Wr)
+ ENRwhite "secondaire'T *attitude dip" 'secondaire” "white". T *€NIT€E'secondaire"
+EN| R”white”,"tertiaire”,T *a ttit ud €"aban","tertiaire","white",T *en treeertiaire"
(130) LSNQAr 1= parnonqual-apicar 1(LSQAr + LSMQAr+ LSNQAr )
+ ENR afican''secondaire'T * QUHIEUAC aban" "secondaire" " african",.T *€NLF €€'secondaire”

+ENR”aﬁ’ican”,"primuire”,T *q ttitude'dip",”primuire",”aﬁican",T *en tree primaire"
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(131) LSNQCra=parnonqual-coiouear*(LSQCr+LSMQCr+LSNQCr )
+ ENR"colourea“‘,"secondaire"T *a ttit ud €'aban","secondaire","coloured",T *en tree'secondaire”
+ ENR coloured"," primaire".T * Qttitude aban," primaire","coloured",T *@NIT €€ primaire”
(132) LSNQIr+1= pal"l’lanual“indian",T*(LSQI r+LSMQIr+LSNQI T)
+ ENR"indian",”secondaire“T *a ttit ude'aban“,"secandaire",“indian”,T *en treesecondaire"
+ENRvindian" " primaire",T ¥ attitude dip" " primaire" indian",r * @Y €€ primaire"
(133) LSNOWr1=parnonqual-wier*(LSQWr +LSMQWr +LSNQWr )
+ ENR“white","secondaire"T *Clt tit ud €"aban","secondaire","white",T *en treesecondaire"
+ENRwhite"" primaire",T *attit ude'dip"," primaire","white",T *entree primaire"

(134) ENRy,ep,r1=ENRu,ep,7*(1+n)
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Variables, parameters and sets

Endogenous variables :

Prices :

wqi
wmgi
whgi
wnqa
wngqc
wngqi
wngw
wmqa
wmgc
wmgqi
wmgqw
wqa
wqc
wqi
wqw
i
Pi
PV
PD
PL
PCrmr
PM
PEx
PINDEX
PFOBx

pagigt
*Production

XSi
VA
DIrr
CI:

*Factors

KD i
LD

Composite wage rate

Mean skilled sectorial wage rate

Mean semi skilled sectorial wage rate
Mean unskilled sectorial wage rate

Wage rate for unskilled African worker
Wage rate for unskilled Coloured worker
Wage rate for unskilled Indian worker
Wage rate for unskilled White worker
Wage rate for semi skilled African worker
Wage rate for semi skilled Coloured worker
Wage rate for semi skilled Indian worker
Wage rate for semi skilled White worker
Wage rate for skilled African worker
Wage rate for skilled Coloured worker
Wage rate for skilled Indian worker
Wage rate for skilled White worker

Rate of return in I sector

Producer price in sector |

Value added price of I sector I

Domestic price of good TR

Domestic price without taxes of good TR
Composite price of good TR

Imported price of good IM

Exported price of good X

Index price

FOB price

Aggregate KLQ price

Production of I sector

Value added for I sector

Intermediate demand from TR branch in I product
Intermediate consumption for I branch

Capital demand for I sector
Labour demand for I sector
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KLO: Aggregate skilled labor and capital

LO: Qualified labour demand for I sector

LMQ i Semi Qualified labour demand for I sector

LNQ: Unqualified labour demand for I sector

LOCGC: Coloured qualified labour demand for I sector
LQOA African qualified labour demand for I sector
LOI Indian qualified labour demand for I sector I
LOW White qualified labour demand for I sector
LMQA: African semi qualified labour demand for I sector
LMQC: Coloured semi qualified labour demand for I sector
LMOQI: Indian semi qualified labour demand for I sector
LMOW: White semi qualified labour demand for I sector
LNQA African unqualified labour demand for I sector
LNQC: Coloured unqualified labour demand for I sector
LNQI Indian unqualified labour demand for I sector
LNQW: White unqualified labour demand for I sector
*Demand

Crr Consumption of good TR by household H

CTu Total consumption spending for household H

G Public consumption in value

DITrr Total intermediate consumption for TR good

T Total investment in value

Drr Local demand on TR good

Orr Absorption of good TR

FBCEFE, Gross Fixed Capital Formation of good TR

STK Stocks variation

TSV Investment without stocks variations

*Trade

EXx Exports demand

M Import demand

EXDx Foreign demand for good X(volume)

*Incomes and savings

**Households

YHu Gross Income for household H
YDHHu Disponible income for household H
SHu Household saving

TDHH Direct taxes paid by household H
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**Firms

YF Firms’ income

SF Firms’ saving

TDF Direct taxes paid by firms
**Government

YG Government’s income

SG Government’s saving

**Rest of world (ROW)

CAB Foreign saving (current account balance)

*Unemployment rates

unqga Unemployment rate for African skilled worker
ungc Unemployment rate for Coloured skilled worker
ungqi Unemployment rate for Indian skilled worker

ungw Unemployment rate for White skilled worker
unmqa Unemployment rate for African semi skilled worker
unmq Unemployment rate for Coloured semi skilled worker
unmgqi Unemployment rate for Indian semi skilled worker
unmgqw Unemployment rate for White semi skilled worker
unnqga Unemployment rate for African unskilled worker
unnqc Unemployment rate for Coloured unskilled worker
unnqi Unemployment rate for Indian unskilled worker
unngw Unemployment rate for White unskilled worker
*Taxes

TIrr Indirect taxes on products TR

TIM v Imports duties on products IM

*Dynamic

PK Capital index price

U Use capital cost

IND; Investment demand by destination for I sector

Exogenous variables

PWMm World price of importations

PWEx World price of exportations

TRWh Transfer from ROW to household
TRWF Transfer from ROW to firms
TRWG Transfer from ROW to government
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TGHnu
TGF
TGR
EXERx
TWRu
DIVy

DIV row
TRH 1.1y
LSQA
LSOC
LSQOI
LSOW
LSMQA
LSMQC
LSMQI
LSMOW
LSNQA
LSNQC
LSNQI
LSNOW
e

C MINpr g

*Education

attiludecpt,ed,h

attitudeint Lo, ep,n
EDUQUALep

wmoyl
wmoy2
wmoy3
ENRu.ED

parqualy

parmoyqualy

parnonqualy
Parameters :

*education
ol

02

03

Transfers from government to household
Transfers from government to firms
Transfers from government to ROW
Initial value for exports foreign demand
Transfers from household to ROW
Dividends paid to household

Dividends paid to ROW

Transfers between household
Skilled African labor supply
Skilled Coloured labor supply
Skilled Indian labor supply
Skilled White labor supply

Semi skilled African labor supply
Semi skilled Coloured labor supply
Semi skilled Indian labor supply
Semi skilled White labor supply
Unskilled African labor supply
Unskilled Coloured labor supply
Unskilled Indian labor supply
Unskilled White labor supply

Exchange rate
Minimal consumption of good TR by household H

Student behaviour in each cycle (ED)for each group population(H)
Intermediate variable in student behaviour
Quality of each education cycle

Mean unskilled wage rate

Mean semi skilled wage rate

Mean skilled wage rate

Students by population group by cycle (volume)
Share of skilled people in household H

Share of semi skilled people in household H
Share of unskilled people in household H

Elasticity of education behaviour regards to education quality

Elasticity of education behaviour regards to differential wage between
unskilled and semi skilled.

Elasticity of education behaviour regards to differential wage between

semi skilled and skilled
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annéesed Number of year in each cycle ED

entreeed Share of graduate student that enter labour market
*dynamic

Ir Interest real rate

gli Parameter 1 in investment function demand

g2; Parameter 2 in investment function demand

n Population growth rate

delt Capital depreciation rate

temp; Parameter auxiliary

RES parameter rescaling

*parameters for unemployment

eel Effort disutility for skilled African household

ee2 Effort disutility for skilled Coloured household
ee3 Effort disutility for skilled Indian household

eed Effort disutility for skilled White household

ees Effort disutility for semi skilled African household
eeb Effort disutility for semi skilled Coloured household
ee’ Effort disutility for semi skilled Indian household
ee8 Effort disutility for semi skilled White household
ee9 Effort disutility for skilled African household
eell Effort disutility for skilled Coloured household
eell Effort disutility for skilled Indian household

eel? Effort disutility for skilled White household

bb Probability to be fired

qq Probability to detect a lazy worker

rr Discount rate

*production function

**parameters in CES between capital et travail

AHX Scale coefficient

al Share parameter

ol Substitution elasticity

TH Parameter of substitution

**parameters in Leontief function

ioi Coefficient (intermediate consumptions)
Vi Value added coefficient
aijm,j Coefficient Input Output

**Composite labor function (Cobb Douglas)
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Af Scale parameter between LQ,LMQ and LNQ
af Share of skilled work
pe Share of semi skilled work

**gkilled work function Leontief)

qai Share of skilled African in sector I
qci Share of skilled Coloured in sector I
qii Share of skilled Indian in sector I
qwi Share of skilled White in sector |

**semi skilled work function (Leontief)

mqai Share of semi skilled African in sector I
mgqci Share of semi skilled Coloured in sector I
mqii Share of semi skilled Indian in sector I
mqwi Share of semi skilled White in sector I

**Unskilled work function

nqa Share of unskilled African in sector I
ngci Share of unskilled Coloured in sector |
nqii Share of unskilled Indian in sector I
ngwi Share of unskilled White in sector I

*taxes rates

X Indirect tax rate for good TR
tyhu Direct tax rate paid by household
vf Direct tax rate paid by firms

tmim Import duties rate

*Parameters in income and saving functions

PH Saving propensity for household

i}v’vq Share of skilled labour income received by households
/Vv’vmq Share of semi skilled labour income received by households
/Vv’vnq Share of unskilled labour income received by households

*Parameters in household consumption demand (LES)

H . .
Air Marginal propensity to consume good TR by household H
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yelas Income elasticity of good TR

V_MINy Minimal consumption in value
FRISCHy Frisch parameter

*Parameters in imports (CES)

Apy Scale parameter

T iy Substitution parameter (CES function)
apy Share parameter (CES function)

oy Substitution elasticity

*Parameters in exports function (CET)

B Scale parameter

K% Transformation parameter

pPE Share parameter

T§ Transformation elasticity

of Exports elasticity demand

*QOther parameters

A Share of capital income received by government
Ar Share of capital income received by firms

Oi Share of branch I in total value added

Hir Share of good TR in value in total investment
Sets :

1LJ: All sectors

e I{AGRI,COAL,GOLD,OTHMIN,FOOD,TEXT,FOOTW,PETROL,OTHNON,STEEL,ELEC,
RADIO,TRANSEQ,OTHMAN,ELECT,WAT,CONSTR, TRADE,HOT, TRANSSER, COM,FININT
,REALE,BUSAC,SERN,PRIMAIRE,SECONDAIRE,TERTIAIRE}

TR: Tradable sectors

e I{AGRI,COAL,GOLD,OTHMIN,FOOD,TEXT,FOOTW,PETROL,OTHNON,STEEL,ELEC,
RADIO,TRANSEQ,OTHMAN,ELECT,WAT,CONSTR, TRADE,HOT,TRANSSER, COM,FININT
,REALE,BUSAC}

NTR: Non tradable sectors
€ I{SERN, PRIMAIRE,SECONDAIRE,TERTIAIRE }

ED: Education sectors
€ NTR{PRIMAIRE,SECONDAIRE,TERTIAIRE}
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NED: Non education sector into non tradable
e NTR{SERN}

X: Exports sectors
€

TR{AGRI,COAL,GOLD,OTHMIN,FOOD,TEXT,FOOTW,PETROL,OTHNON,STEEL,
ELEC,RADIO, TRANSEQ,OTHMAN,ELECT,CONSTR,TRADE,HOT,TRANSSER, COM, FI
NINT,REALE,BUSAC}

NX : Non export sector
e TR{WAT}

IM : Import sector

€ TR{AGRI,COAL,OTHMIN,FOOD,TEXT,FOOTW,PETROL,OTHNON,STEEL,ELEC,RADI
O, TRANSEQ,OTHMAN,

WAT,CONSTR, TRADE,HOT,TRANSSER, COM,FININT,REALE,BUSAC}

NIM : Non import sector
€ TR{GOLD, ELECT}

GOOD :For Walras verification law

€ TR{AGRI,COAL,GOLD,OTHMIN,FOOD,TEXT,FOOTW,PETROL,OTHNON,STEEL,ELE
C,RADIO,TRANSEQ,OTHMAN,ELECT,WAT,CONSTR,TRADE,HOT,TRANSSER, COM,FINI
NT,REALE}

H : Households
H={African,coloured,indian, white}

CPT : Behaviour of students
CPT={aban, red, dip, quitdip, contdip, dipdc, dipsc}

LOG : Behaviours determined by the logistic function
€ CPT{red, dip, contdip}

RES : Behaviours determined by residual way
1e CPT{aban,quitdip}

T : Time
={1,2...20}
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