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Executive summary

This paper reports on the development and testing of a gender-aware Economic
Commission for Africa (ECA) computable general equilibrium model for South Africa to
analyze the impact of fiscal policies and exogenous shocks on poverty reduction. The analy
sis of fiscal policy and its differentiated impacts on women and men's poverty is of crucial
importance because of emerging evidence. Over the past decade, there has been a growing
recognition that fiscal policy is a key policy instrument in influencing men and women's wel
fare and their prospects for economic empowerment, It can contribute to narrowing or widen
ing gender gaps in time use, incomes, health, education, nutrition etc. Although gender
related development issues have prompted serious debate, the absence of appropriate gender
aware macroeconomic analytical tools has penalized quantitative analyses.

We address this deficiency by first incorporating non-market activities (household
production and leisure activities) in the standard structure of the South African Social Ac
counting Matrix (SAM) for 1998 using national satellite accounts of household production
(NSAHP) as suggested by the UN 1993 SNA in the national accounts described in detail in
Part I of this report. Previous work on CGE models in Africa and elsewhere had not for
mally prepared and integrated NSAHP into SAM based on time use data and Sectoral data.

We then use the extended gender-aware SAM as a database to construct a gender
aware CGE model based on the "Exter-Plus" archetype that incorporates the principal charac
teristics of most models used in income distribution and poverty analysis of macroeconomic
policies. No quantitative analysis has been made before on the differentiated impacts of fiscal
policy on women and men in African countries in tenus of its effect on poverty reduction and
welfare other than earlier study on modeling effects 0 ftrade policy on women in Zambia
(Fontana, 2002). Our model is used to simulate the economy-wide impacts decomposed by
gender and population group of the elimination of tariff barriers in national budget with a
compensatory increase in direct taxes for lost tariff revenue on poverty reduction and welfare.

This work is consistent with recent findings that WTO agreements and trade or cus
tom union Trade liberalization processes impact differently on men and women due to the
fact that men and women have different roles in production (Cagatay, 2001). South Africa is
a member of World Trade Organization (WTO) since 1995 and since 1969 participates in the
Southern Custom Union.

The study demonstrates that a gender-aware modeling exercise can be used to quan
tify the impacts of macroeconomic policy shocks upon men's and women's market and do
mestic work activities, leisure time and wage rate, as well as the poverty and welfare
consequences for their households. The analysis has generated important results and intui
tions for policymaking in poverty reduction strategies that would be unnoticed in standard
non-gender-aware CGE model in encapsulating the full interaction of the market economy
with the household economy - the "binary or twin economy".

Firstly, through the gender decomposition of labor, combined with the hypothesis of
imperfect substitution, we note that trade liberalization in South Africa would have a much
more positive effect on male real wages than on female real wage rates. A complete elimina
tion of import tariffs appears to generate a strong gender bias against women with a nominal
wage reduction that is more than double that of their male counterparts. This is due to the fact
that male workers derive substantially more labor income from the mining sectors where la
bor demand increases. Women workers are more concentrated in textiles and certain service
sectors, where value added prices and production fall and consequently, labor demand.



Secondly, trade liberalization is shown to increase the labor market participation of all
workers, particularly in the case of male workers. Indeed, the three export-oriented mining
sectors where male workers are dominating, experience the greatest increase in labor demand
as a result of trade liberalization. Thus, our results indicate that the gender bias in labor mar
ket participation would increase. Furthermore, we find that workers adjust primarily by re
ducing their leisure time, although domestic work time also falls. As male workers increase
their labor market participation proportionately more, they also reduce their domestic work
participation more, which accentuates the existing gender bias toward women performing
domestic work. At the same time, male workers also experience a much greater reduction
than female workers in their pure leisure activities. All these strong results would go unno
ticed if the model was not gender disaggregated.

These results suggest a direct welfare loss for all workers, particularly male workers,
resulting from the fall in leisure time and the increase in market work time. However, this is
counteracted in part by an increase in real wages, once again primarily for male workers. As
male labor market participation and real wages increase more than for their female counter
parts, their income share increases, which is likely to reduce the bargaining power of females
in their households, although this is not modeled explicitly in this exercise. Finally, at the
household level, we note that trade liberalization brings about revenue losses for government
that, in this case, we assume to be compensated through an increase in direct taxes, which
explains the very small net negative impact on welfare.

Although the overall net negative effect impact of elimination of import tariff on na
tional welfare is small, two key issues would need Government attention regarding policy on
women time use and compensatory taxation. Firstly, the simulations showed that because of
the many competing demands, women continue to suffer from heavy time burden - they
spend roughly three times as much time in household production and services as men. It is
therefore important to design complementary policies to reduce the time burden on women
due to many competing demands on their time through measures that save time or improve .
productivity of time use, such as women's access to education, land, credit, information, and
technology. Secondly, the simulations showed that at the household level, trade liberalization
brings about revenue losses for government. While revenue loss on the part can be offset by
through an increase in direct taxes, compensatory taxation that benefits poor households, es
pecially, women should put in place to ensure for example, equitable income distribution
among women and men.

The model simulations showed how important time use studies are to African gov
ernments for preparing NSAHP so that household production and services (non-market pro
duction and leisure) are integrated into macroeconomic framework. Thus this initiative
attempts for the first time in Africa to bring together economic and household information in
a common framework to measure the contribution of household production to the economy
and to assess the impact of the economy on household production. Overall, the development
of this model and its potential applications demonstrates one practical approach for
mainstreaming gender perspectives and household production at large in national accounts,
budget and policies.

The paper concludes by highlighting areas of gender-aware macroeconomic analysis
that might benefit from more detailed application of this framework for poverty and welfare
analysis. The conclusion also outlines some of the limitations of this model. It then reviews
the need to explore the potential of microsimulation approach, which is based on individual
level welfare and poverty analysis, as alternative to this model that is based on household
level approach.



o. INTRODUCTION

During the 1ast thirty years, when developing countries, especially, inS ub-Saharan
Africa faced major macroeconomic shocks associated with among others, fluctuations in the
world price of raw materials and agricultural exports or economic policy reforms such as
structural adjustment programmes (SAPs) and the liberalization of commercial trade. These
shocks have had significant repercussions on the economies of these countries in particular,
in terms of income distribution and poverty levels.

There is a growing recognition that macroeconomic and adjustment policies may have
quite different effects on men and women. The Beijing Platform for Action from the 1995
Fourth United Nations World Conference on Women identified non-market work, more
likely performed by women, as a key area ofpolicy intervention to improve the well being of
men and women, and reduce poverty in developing countries.

Over the past decade, there has been a growing recognition of the importance of mac
roeconomic policy, especially, fiscal policy in influencing women's welfare and their pros
pects for economic empowerment, It can worsen or improve the living standards of women
and contribute to narrowing or widening gender gaps in incomes, health, education, nutrition
etc. There has also been increasing concern on how gender inequality can constrain the out
comes of macroeconomic policy. F or example, recent work (Haddad e tal, 1995, Cagatay,
Elson and Grown (eds.), 1995; World Bank, 1995; Palmer, 1995) shows that economic re
forms with decreased incentives can reduce women's output or restricted access to education,
can hinder women's ability to develop their human resources.

Households devote a large proportion of their time to produce "home" commodities, .
which can neither be purchased nor sold on the market and which, therefore, are consumed
entirely by the household themselves. Many of these commodities have their equivalents in
the market economy.

Conventional economics and most economic statistics exclude the enormous volume
of unpaid work and the undeniably valuable output of services by the household or "care"
economy. Economics is blind to the unpaid work and production ofwomen (and men) within
households.

Analysts generally focus on the market side of the economy and ignore non-market
goods and services produced by households. Research by Elson (1995), Sinha (1999; Sinha
2000) and Fofana et a1 (2003) observe that ignoring unpaid household work may affect
macro-economic policy by constraining labor mobility and supply response, as well as affect
ing the demand for close market substitutes to home produced commodities. Therefore, inter
actions between male and female work on the one hand, and market and non-market activities
on the other hand, may play key roles in policy impact analysis.

While advances in economic theory have stressed that important productive activities
occur within the household, less attention has been devoted to distinguishing domestic work
activities from leisure activities. The International Center for Research on Women (1980)
states that it is not likely that home production and leisure activities will be affected in the
same way by changes in technology, wage rates or socioeconomic variables and it is there
fore important for empirical analysis to separate these two activities.

Although these gender-related development issues have prompted serious debate, the
absence of appropriate gender-aware macroeconomic analytical tools has penalized quantita-



tive analyses. More generally, it must be recognized that operationalisable tools are lacking,
especially in Africa, to relate macroeconomic policy and microeconomic behaviour, and to
evaluate the implications of gender and macroeconomic variables of different policy scenar
ios. A related constraint is the inadequate data and statistical indicators for effective policy
making, monitoring and evaluatiorr', Yet there is now increasing need for African govern
ments to assess impacts of their economic policies on welfare and the macroeconomy to en
sure transparency and accountability, hence, the need for a gender-aware macroeconomic
model. This is contained in the principle of the New Partnership for Africa's Development
(NEPAD)4

o. 1 Objective of the Paper

To examine these gender-related development issues and the impacts of fiscal policy
and other exogenous shocks on poverty reduction, we present in this paper a gender-aware
computable general equilibrium model developed by the United Nations Economic Commis
sion for Africa (ECA) (2004). The model is based on a social accounting matrix of Statistics
South Africa (1998), which has been extended to include details on the gender composition
of labour market, satellite accounts of household production for South Afiica. Household
production includes non-market production and leisure. The SAM distinguishes four repre
sentative household types and thirty-two labour categories: twenty-four paid workers decom
posed by skill (high-skill, medium-skill, and low-skill), population group (African, Coloured,
Indian, and White), and sex (male female); and eight own-account workers broken down by
population group and sex. It defines twenty seven market activities: one in agriculture, three
in mining, ten in industry, twelve in private services, and one government services. In addi
tion, it has twenty-eight extended accounts or satellite accounts.

This paper is divided into four sections: Section I presents the models. First, we
sent a "core" model and its hypothesis. Second, market labor is disaggregated into men and
women. Third, the work-leisure choice is rendered endogenous. Finally, we explicitly model
domestic work. Section II of the paper provides a macroeconomic and gender overview
South Africa. The database and parameter estimates underlying the model are presented in
section III. Section N presents simulations on fiscal policy variables and their results. The
paper concludes by highlighting areas of gender-aware macroeconomic analysis that might
benefit from more detailed application of this framework and discusses the need to explore
the potential ofmicrosimulation approach.

0.2 Background to the Development of the ECA Gender-Aware CGE Model

This gender-aware model presented in this paper emanated from the medium-term
sub-programme (2001 - 2005) being implemented by the African Centre for Gender and De
velopment (ACGD) 0 f t he United Nations Economic Commission for Africa (ECA)5. The
work aims to develop capacity in African countries to provide a unique value-added to cur
rent poverty reduction strategies using gender-aware national system of accounts (NSA) and
national budgets as entry points. The ECA sub-programme on gender and development was
in turn prompted by a strong mandate of the United Nations General Assembly Resolution

3 Latigo, A.A.R (2004)
4 NEPAD is an initiative developed by African leaders based on a common vision and a firm and share convic
tion and realization that eradication of poverty is imperative if African countries, individually and collectively,
are to plan a path of sustainable development and be globally competitive. The long-term objective of NEPAD
is to eradicate poverty in Africa and to promote the role of women in all activities including poverty reduction.
s ECA (2003)



(1997) and the Beijing Platform for Action (1995) to mainstream gender perspectives of
household production in national development plans.

To launch this programme, ACGO developed in 2001 a conceptual framework for
mainstreaming gender perspectives into SNA and national budgets. The framework, which
was validated by an Expert Group Meeting in May 2002, Yaounde, Cameroon and endorsed
by African Policy makers in October 2002 in Johannesburg, South Africa, provides the basic
knowledge for ACGD's strategy to support valuation and integration of women's non-market
work (NMW) and household production in these planning instruments.

As a follow-up of the Yaounde Meeting, ECA engaged a consultant from September 
October 2002 to undertake in African countries an inventory of existing sex-disaggregated
data, gender-aware tools and capacity to engender national planning instruments, and for
evaluating fiscal policies. A major finding of the mission was that there is a critical lack in
African countries of appropriate tools for engendering national planning instruments, and for
evaluating impacts of fiscal policies.

Accordingly, ECA organized an Expert Group Meeting on 7-9 May 2003, in Addis
Ababa, Ethiopia to specifically consider a country-specific gender-aware macroeconomic
computable general equilibrium (CGE) model, which would guide ECA's member states in
evaluating the impacts of their policies on women's welfare, economic growth and poverty
reduction. The meeting noted that construction and application of such a model would pose
several challenges, among which was the overwhelming lack of time use data, frameworks,
tools and methodologies at national and sub-regional levels for mainstreaming gender in
these instruments.

Cognizant of these challenges, the meeting endorsed ECA's programme to de
velop a gender-aware CGE model since it offers the best tool to incorporate micro data
(which could reflect Africa-specific cultural factors that influence household behaviour in the
allocation of time) into national planning instruments for the analysis of gender perspectives
of household production and services. A CGE model allows for disaggregation of data at the
microeconomic level while being able to establish the link of effects at the microeconomic
level of macroeconomic policies. Currently, there is little experience in alternative non-CGE
models that can incorporate gender dimensions, hence the choice ofa CGE model.

The meeting made the following specific recommendations:

• As gender dimensions are not included in the existing standard CGE models, ECA would
need to extend the accounting framework of the proposed model by:
o treating men and women as separate factors ofproduction;
o treating household production and leisure as sectors, in addition to the usual market

economy sectors;
o adding extra information to the structure of the model as appropriate including adopt

ing micro-simulation approach after the pilot phase.

• The proposed CGE model should be:
o simple and user-friendly to the governments who will use the model;
o cost-effective in terms of financial resources, human resources and time requirements

for developing it; and
o capable of handling indicators of different policy changes e.g. price changes on dif

ferent groups of the society.



• In view of resource constraints, the modeJ-building programme should proceed with an
initial pilot study, the successful components ofwhich will then be applied to other coun
tries selected. Thus the development of the model should proceed in two stages: pilot
study and broader application.

• Broader Application of the model should involve: application of the model to wider range
of countries; capacity strengthening; database development; policy analysis; maintenance
work (assuring continuity of capacity and database updating); link between non-African
model-developing institutions and African institution(s); and building long-run indige
nous capacity through training and model-based policy analysis.

I. THE MODELS

1.1 The "Core" Model

The "core" model is adapted from the "Exter-Plus' archetype''. It incorporates the
principal characteristics of most of the models used in income distribution and poverty analy
sis of macroeconomic policies. Of course, models may vary from country to country accord
ing to the degree and nature ofdisaggregation (households, factors, sectors, commodities)
and in the specific functional forms chosen. However, the gender macro-modeling presented
in this paper can be easily adapted to different macroeconomic frameworks.

We start with a standard CGE model where workers are not distinguished by gender.
A computable general equilibrium (CGE) model is a system of equations, which simulates
the working of a market economy. The prices and quantities of all goods and factors are de
tennined simultaneously in every market (hence G for "general") by the need to equate sup
ply with demand (hence E for "equilibrium"). The system of equations is simultaneously
solved using a numerical database ranged in a matrix format called a Social Accounting Ma
trix (SAM), and a computer with appropriate software (hence C for "computable").

Improvement in data collection and advances in computer technology and software
has enhanced advanced methodology of applied policy work. Most of the equations in CGE
models are microeconomic and specify exactly how the quantities supplied and demanded in
each market respond to price changes, but there are also a few macroeconomic equations to
make everything add up correctly such that for example, saving equals investment. Such
equations used in CGE models are now standard.

CGE models are powerful tools to capture, in a general equilibrium framework, all di
rect and indirect effects of macroeconomic policies on market, and non-market activities. It is
an excellent tool to capture specific African socioeconomic characteristics, as well as interac
tions between male and female market work, domestic work and leisure time activities.

CGE models have been used by DEeD c ountries for evaluating policy impacts 0 n
poverty reduction, but without considering gender issues and not focusing on fiscal policies.
The need to integrate the gender differences into policy advice, design and implementation is
important to achieve gender equity and poverty alleviation. Without gender analysis, the pol
icy decisions would be based on untested assumptions, which could imply high risks for the
welfare ofwomen.

6 Fofana, Cockburn, and Decaluwe (2004).



Data on household factor (labor and capital) endowments are collected by activity so
that the same factor might have different returns according to market activities performed by
the household.

According to the characteristics of the labor market in developing countries7 and the
short and medium term prospects for this modeling exercise, labor mobility is restricted
within three aggregate sectors: agriculture, industry and private services (private non
agriculture), and government services (public services). Therefore, the return to labor is de
termined by the supply and demand in three different sub-markets related to the aggregate
sectors. There is no labor mobility between these sub-markets.

CGE models traditionally are limited to the market sphere of the economy, and make
at least three hypotheses relatively to gender:

First, they assume that men and women face the same labor market and are perfect
substitutes, i.e. there is no difference for households (firms) to supply (hire) male or female
labor, whereas employment surveys in Africa shows significant gender bias in the labor mar
ket. The 2002 report on men and women in South African shows that the unemployment rate
is higher for women than for men within each population group, and in both urban and rural
areas; Formal sector work is far more common for men than for women; Employed women
tend to cluster into a small number of industries compared to men; women are significantly
more likely than men to be employed in clerical jobs on the one hand, while men are far more
likely than women to be employed as operators on the other hand; and mean hourly earnings
are higher for men than women across all population groups. Therefore, the first step of the
modeling exercise will consist in the segmentation of the labor market into male and female
workers to highlight the gender bias observed in the South African economy.

Second, it is assumed that male and female labor and leisure time are affected in the
same way by shocks and policies, allowing therefore the use of a single representative agent
for them. While most computable general equilibrium (CGE) models do not incorporate a
labor-leisure choice, a number of studies have included endogenous labor supply in their
models. Although the majority of these studies focused on issues other than gender, they have
shown the importance 0 f household's a I] ocation 0 f time between work and Ieisure for the
welfare impact in tariff analysis. Mayer (1991) derives the effect of a change in tariffs on
labor supply. Roussland and Tokarick, (1995) show that welfare gains on tariffs removal is
higher in work-leisure models than traditional exogenous work models", We introduce work
leisure choice of the household members who make a trade-off between working outside
(market work) and performing household work or personal activities (leisure).

Third, home production and leisure activities are non-separable by assumption
whereas the 2000 South African survey for time use shows that men are more likely to be
producing market goods and services and take more leisure time. Women, meanwhile, are
more likely to do the work of rearing and caring for children, caring for other household
members, cooking, and cleaning. Also the ICRW (1980) stated that it is not likely that home
production and leisure activities will be affected in the same way by changes in technology,
wage rates or socioeconomic variables and it is therefore important for empirical analysis to
separate these two activities. We relax this assumption by broadening time use to include not

7 Discussion on labor market segmentation in developing countries is given in Agenor et at 2001.
8 Kemp and Jones (1962), Mayer (1991); De MelD and Tarr (1971); Ballard (1984); Whalley and Piggott (1996);
Bovenberg, Graafland and Mooij (1998); Etc.
9 Roussland and Tokarick (1995) incorporate leisure as a substitute for certain goods and services, and a com
nlement for others.



only market production but also domestic production and leisure. One consequence is that
both male and female labour supply (to home and market production) is endogenous, Both
male and female leisure enter the household utility function, Male and female time allocation
changes in response to changes in relative marginal returns in different uses, making it possi
ble to study trade-offs between male and female market work, domestic work, and leisure,

Production

Sectoral production (XS) follows a Leontief technology on a first level, where VA and
CI are value added and intermediate consumption, and v and io are Leontief technical coeffi
cients of value added and intermediate consumption:

XS. =VA./v.
I I I

Sectoral intermediate demand (DI) is derived from sectoral Leontief coefficients
where aij is the share ofcommodity i in sector j total intermediate demand:

DI.. =aiJ'..Q.
I.) I,J)

Value added is aCES of capital (KD) and labor (LD) on the second level:

[

kI kI J-1/IdVA. =A~ a~LD~PI +(t-akJ)KD-:-P' /Pi
I I I I I I

where AH is the scale parameter, aid the distributive share parameter, and pH the scale pa
rameter, in CES function.

Total capital demand is derived from cost minimization subject to the above CES function:

where w is the nominal wage rate and r the sectoral return to capital, and CT the elasticity of
substitution; and iagr, inag and igse represent agriculture, non-agriculture, and government
services activities.

Income and savings



Household income (YH) consists of wage income from agriculture sectors, non
agriculture sectors, and public sectors, dividends income from firms (div/t' YK) and indexed

transfers income from government (TRG), and other households (TRH), and transfers from
rest of the world (TRW) evaluated in local currency:

Where PINDEX is the producer price index and e the exchange rate; LS is the supply of labor;
iagr, inag and igse are the subscription for the agriculture, non-agriculture and government
activities; and hand hh are the household subscriptions.

Disposable income (YDH) is equal to household income net of income taxes and in
dexed household transfer payments (TRH).

YDHh =(1- ctyh· tyhh)' YH h - Lins TRHins,h • PINDEX

where tyh and ctyh are, respectively, the income tax rates (fixed) and the uniform compensa
tory tax rate (variable); and ins is the subscript for institutional sectors (household, finn, gov
ernment and rest ofworld).

Household savings (SH) are fixed (mps) shares of household disposable income
(YDH) that, however, adjust (cmps) as part of the model closure (see below):

Capital income (YK) is the sum of firm sectoral capital remuneration:

YK=~ r··KD.
~il I

Firm income (YF) consists of its capital income (A' .YK), and transfers from institutions
/I,.,.

(TRG, TRW and TRH), where Afirm is the share of capital income received by firms:

Finns' saving (SF) is equal to their earnings net of income taxes and dividends payments.

SF =(1-tyE)· YF - Lins div ins • YK

Government revenue (YG) is equal to the sum of household income taxes, firms in
come taxes, the consumption tax revenue (CTAX), import tariffs (IMTAX), export duties
(EXTAX), transfer from households (TRH) expressed by the producer price index (PINDEX),
transfers from rest 0 f the W orId (TRW) expressed in local currency, d ividends from firms
(divgov ' YK):



Government savings (SG), evaluated at the producer price index, are equal to gov
ernment income (YG) less exogenous government transfers to firms, to households, and to
the rest of the world (TRG), and less public consumption (G):

SG·PINDEX =YG- ~_Gj -PINDEX·~. TRG-nsL..J I L..J Ins I

Taxes

Import duty revenue (IMTAX) is equal to the tariff rate (tm) levied on imports (IM)
expressed in domestic prices, where PWM is the world price imports:

IMTAXM =tmM(e·PWMM·IMM )

Export duty revenue (EXTAX) is equal to rate of export duty (te) applied to the do
mestic value of export supply (EXS); where PE is the domestic price of exports:

EXTAX =te .(PE ·EXS )
Xl(" x

Consumption tax revenue (CTAX) for import-competitive commodities is equal to the
tax revenue generated from the value of production sold on domestic market, and from im
port goods, where ctx is the consumption tax rate. The compensatory consumption tax reve
nue is endogenously determined by multiplying the fixed consumption tax rate by a uniform
tax rate (cctx).

CTAX =cctx'ctx .[PL -ri +PWM ·(l+tm )·e·IM ]m m m m m m m

Consumption tax revenue for non import-competitive commodities is solely generated .frorn
production domestically sold. The uniform consumption tax rate is also applied to non im
port-competitive commodities.

CTAX nm =eetx . etx nm • PLnm • D nm

Demand

Household consumption (CTH) is equal to disposable income (YDH) less savings (SH).

Household consumption (C) is modeled using a Linear Expenditure System (LES). It

has two components: minimum subsistence consumption (CMIN) and supernumerary con
sumption above the household minimum.

c., .PC; =CMINh,; .PC; + A.h"( CTHh- ~CMINh,j .PC,J

where A. is marginal share of good i in household consumption by household group h, PCj is
the composite consumer price of good j.



The government expenditure on good i ( CGj ) is evaluated at the composite consumer

price of the good i (PC;):

Total intermediate demand of good (DIT) is equal to the sum of sectoral intermediate
demand (DI) derived from the input-output relations.

DIT ="Dr..
I ~ I,)

j

Real investment demand for good i (INVi) is fixed at the base year value given by the SAM.

Foreign trade

The export demand (EXD) depends on the world price (PWE), the domestic boarder

price of exports (Pfob) and the export demand elasticity e" :

Total composite output in the exportable sectors (indexed by x) is defined as a constant elas
ticity oftransfonnation (CET) function between domestically and export markets.

where D is local demand for domestically produced goods (volume), Be is the scale parame

ter, pe is the distributive share parameter and «" is the transformation parameter.

Export supply is derived from profit maximization subject to the above CET function:

where e' is the CET elasticity.

In the non-exportable sectors (indexed by nx), composite output is sold solely on the
local market:

In importable sectors, the composite consumption good (Q) is an Armington CES
function ofdomestic (D) and imported goods (1M),



where s': is the scale parameter, pim is the distributive share parameter and ~im is the trans

formation parameter.

Import demand is derived from cost minimization subject to the above CES function,

where e'" is the Armington elasticity:

In non-importable sectors, only domestic goods are consumed:

The exogenous current account balance (CAB) evaluated in local currency is equal to
the trade balance plus transfers balance. Trade balance consists in imports net to exports
evaluated in local current. Transfers balance represents all capital and dividend payments
from domestic firms, exogenous household and government transfer payments, less exoge
nous transfers from the rest of the world to domestic institutions evaluated in local currency.

CAB-e=["'" PWI\f","e·IM - ~ PEoh ·(:-EX ]+["A.r ·YK+div .YK+(~ lRH h +TRG ).PINDEX- "'" TRW "~i\I . l\I ~~ s s _""" row ~h row,........ ~_ ...........

Prices

The value-added price (PV) is the ratio of total output less intermediate consumption
to the value added in the sector.

PV.· VA. =P. ·xs. - "_pe.DI..
I I I t ~J I hi

The rental rate (r) on capital is the operating surplus per unit ofcomposite capital:

r.·KD. =PV.·VA.-w.·LD.
I I 1 I t I

The domestic price of imports is equal to world prices of imports evaluated at nominal
exchange rate inclusive of import tariffs, and consumption tax rates, and the uniform com
pensatory consumption tax rate.

PM m =(1+cctx·ctxm)·(l +tn1m ) ·e ·PWM m

The domestic price of local produced goods (PD) is equal to the production price (PL)
multiplied by one plus the consumption tax rate, and the uniform compensatory consumption
tax rate.

PDnm =(1 +cctxnm • ctxnm ) • PL nm

The domestic price of exports is equal to the boarder price of exports (Pfob) evaluated
at nominal exchange rate (e) and adjusted for the export taxes (te).



The composite consumer price (PC) in importable sectors is defined as the weighted
average price 0 f domestic and import prices, the weights being the share 0 f domestic and
imported output in the composite commodity:

PC .Q =PD ·D +PM ·IMm m m m m m

In non-importable sectors this price is simply equal to the price of domestic goods:

PCnm 'Qnm =PD nm • Dnm

The aggregate composite producer price (P) in exportable sectors is a weighted aver
age of the producer prices on domestic and export sales, with the volume weights equal to the
respective weights of these sales in total production:

In non-exportable sectors this price is simply equal to the price ofdomestic goods:

The producer price index is the weighted average of domestic prices, the weights be
ing the share of goods in the total domestic production.

PINDEX = ~o.. PV·L..J I I

Market equilibrium

The composite commodity (Q) is equal to the total domestic absorption of consump
tion demand (C and CO), total intermediate demand (DIT) and investment demand (INV):

Q. =~ Ch · +CG· +DIT +INV.
1 ~h,t I I 1

Export supply is equal to export demand:

The sum of the value of sectoral investment is equal to the sum of total household
savings, finn savings, government savings and foreign savings (as represented by current
account balance converted at nominal exchange rate e):

Labor markets in agriculture and industry/private services sectors are clear when the
\total demand for labor is equal to the exogenous supply of labor. Capital factor is sectoral
specific.

~ LSh · =~ LD .
.L.Jh,iagr ,Iagr ~iagr 13g1'



" LSh . =~ LD..L." h.inag ,mag .L., inag mag

In government services, labor is fixed at the base year level, salaries and the cost of
capital are maintained fixed in rea] term.

-gse
w~ =wo .pindex

gse -pc . d
r =ro 'pm ex

1.2 DISAGGREGATING LABOR BY GENDER (MODEL 1)

In this step, we relax the first hypothesis by disaggregating male and female labor and
treating them as imperfect substitutes in sectoral production. Household supplies ofmale and
female labor are both exogenous and fixed at their base year levels.

- On the factor demand side (or production of commodities), the unique labor factor is dis
aggregated into male and female labor, which are imperfect substitutes in sectoral production,
with identical or different sectoral elasticities of substitution. Sector i value added is modeled
by a two-level constant elasticity of substitution (nested CES) function. On the first level,
male labor (LMmal) and female labor (LMfem) are aggregated into composite labor (LM),
where p is a substitution parameter.

A[ r -p ( )L al-P J-1
/
P

ILM. = . a LMlem. 1+ l-a. Mmal.":
I I t I I I

[1.1]

Cost minimization subject to [1.1] generates relative demand function fOT male and
female labor, which depends on the share parameter (a), the relative wage rate for men and
women and the elasticity of substitution ( c ).

LMfem iagr =[( wmalagt")( a iagr )]Oiav
LMmal

iagT
wfemagT l-aiagr

LMfeminag =[( wmal!1ag)( a inag )]OinoB
LMmal jnag wfem?" l-ainag

[( ) ( )]

<111K

LMfemigse wmal~ a jp

LMmaligse = wfemgse l-aigsc

Sectoral average wage rates are weighted averages ofmale and female wage rates.

LM~m~r UMm~
w. = wfemagr + lag< wmal agr

lag! LMfem,~_ + LMmal;,...,. LMfem. + LMmal
~. .~. cagr.agr

[1.2]



LMfem. LMmaltnagmag wfernnag + wmalnagw . =•nag
LMfem +LMmal LMfem. +LMmal.

In:og I""I! '''ag m~

[1.3]

LMfem.gse LMmal
wfemgse + tgR wrnalgs e

w.gse =
LMfem + LMmal LMfem +LMmal.gse p 'g:se Igse

As in the core model, aggregate labor and capital constitute the sectoral value added,
and production is a fixed combination ofvalue added and intermediate consumption.

- On the supply side, household labor supply is decomposed between males and females but
still considered to be exogenous.

Instead of the unique wage income observed in the standard model, we distinguish
male and female wage i neomes representing the remuneration 0 f] abor that the household
members (male and female) have supplied in the market. Thus household income depends on
its relative endowments in male and female labor.

YEi. ;:LWIIDl" .IMmlb.illr +Lvierrlfl . IMeIl\,.. +Lvrndllll
•IMmlh,im&+Lviemllll

•IM~
.. ... ilJIII ..

............ +Lumd~ .I.Mnl1h.1!lI" +L~em~ ·lMfCll\.1!lI" +divh • YK+(L 1RI-\..., +1R~)'PINDEX+1R~ -e.. ..
Each market is cleared when total labor supply is equal to the sum of sectoral labor

demands, which determine male and female wage rates in agriculture and private non
agriculture sectors.

~ . LMmal =L. LMmal iagr""",,,h,lagr h,iagr lagt

" LMmal = ~ LMmal·
"""'" h.inag b, inag ~mag mag

'" . LMfem = L. LMfemiay,r
""",,,h,ltgf h,iagr lagr

~ . LMfem = L. LMfemin"ca-
L..,h,lnag h,ineg mag --"

Male and female wage rates in government services remain constant in real terms.

wmaIgse = wmalopie • pindex

wfernf" =wfemosse . pindex

[1.5]

[1.6]

The additional base year data needed are (1) household male and female labor remu
neration in all sectors, and (2) sectoral elasticities of substitution between male and female
labor.

ICalibration



- Pi =1- C1
j

; Where a is the elasticity ofsubstitution between male and female labor.
v.

- The share parameter of female labor relative to male labor is derived from equation [1.2]

(
LMfemj JX,(wfemj J
LMma/; wmal,

a; = ---.;:...-------~~--~

1+( LMfemj JX~ (wfemj J
LMmal,. wmal,

- The scale parameter is calibrated from equation [1.1]

A, = LM,
11

[a, LMfem;P' +(1- a; )LMma/,.-PI J- PI

1.3 ENDOGENOUS LABOR SUPPLY AND LEISURE (MODEL 2)

In this model, the household endogenously determines male and female market labor
supplies. In this context, time spent by men and women in non-market activities both enter
into the unitary household utility function in which they are assumed to be imperfect substi
tutes. For each gender, non-market activities include leisure time and domestic work, which
are not distinguished and thus are implicitly assumed to be non-separable or perfectly substi
tutable.

Unitary household utility is modeled by an extended Stone-Geary utility function de
fined over market commodities and unpaid time:

u, =(L:'" -I': to! (L{.em - tr rt"' n(c~ - c~t ;Ph"l + fJr + LP~ = 1
, ,

L and L represent, respectively, the total and minimal subsistence levels of unpaid time con

sumed by household members. C and C are, respectively, the total and minimal subsistence
levels of consumption of market goods; the Ph are the marginal budget shares that determine

the allocation of household's supernumerary income between market goods and gender lei
sure. L eisure'" is a normal good. Male leisure, female leisure and market commodities are
imperfect substitutes. The household faces the following, budget constraint

LP;Ci,h =lh = Rh + wmal
agr.

LiagrLMmalh,iagr +wfem
agr

.LiagrLMfemh,iagr
i

..............................+ wmal"ag .~ . LMma/h inag + wfemnag
•~ . LMfemh inag£...mag, L..Jmag ,

..............................+ wmalgse
. '" . Lbdmal; iese + wfemgse

.~ . LMfemh ieseL.J tgse ' b' L.JIgse , 00

where Y is net income'", w is the wage rate, LM are market work times, R is non-labor in
come and P is the market commodity price; and

HIWe use the term «leisure» for time that is not devoted to market work in the present model.
11 Here net income is the income available for consumption after subtracting taxes and savings from nominal
income



The household also faces the following time constraint

where Tma/ and 1jem are the total time endowments of men and women in household h. Full
income is obtained from the equations above

L~Ci,h +wmalh -Lmal; + wfem; .Lfem; =Rh + wmal; .Tmal; +wfemh .Tjemh =F~
i

where wmah, and wfem, are Male and female wage rates which differ by household accord
ing to the sectoral return to labor.

..{; wjemOgr
• LiagrLMjem,..iogr + wfem

nog
.LillOg LMjemh.inog + wfemgs

e
.L;gse LMjemh,;g3e

wJemh == ~
L.JiLMfemh,i

[2.1]

1
wmargr . L;ogr LMmal"';Ogr + wmar

og
• LinOg LMmalh.inag + wmalgs

e
• LigseLMmalh.;gse

wma h = ~ [2.2]
LJi LMmalh•i

Demand and supply functions are 0 btained from maximizing utility under t he full i ncome
constraint12.

_ p~(~ -~P,C,.J
C h <C.» + ( )

I, • p; 1- fJ;o/ - fJ:em

p;-' (~ - ~P,C,. J
LMmal, = MAXHOURSma,h - ( fi ). wmal I_pmoJ _p em

II " Ir

pr(~ -~P,C,.)
LMfemh =MAXHOURSjem,h - ( / fi)

wfemh 1- p;a -P" em

WhereMAXHOURSmal,h =Tmal; - Lmalc ; and MAXHOURSfem,h =Tfem; - Lfem;

[0.1]

[0.2]

[0.3]

The additional base year data needed are household male and female maximum time
available for work and leisure (using Ballard and al. method) or elasticities of male and fe
male labor supplies respect to income (using De Melo and Tarr method).

[ Calibration

12 For the comolete derivation nrocedure, see Fofana et at (200LJ_3""'-a)I--__



We calibrate parameters ~mal and ~fem' and Pi' and Ci, using information from the SAM and

other sources.

1)- In the literature, we distinguish two approaches to calibrate I3maland ~fem •

- Ballard et al, method (1985)

The method consists in arbitrarily assessing the maximum time available (MAX
HOURS) 13 for male and female, then calibrate Plem and ~fem from equations [0.2] and [0.3]:

wmalh(MAXHOURSmtJ1." -LMmal,,, )

wmal;(MAXHOURS""".• - LM.....)+wfem; (MAXHOURSJ-" - LMJ-.. ) ;:::h,.
*n;,(MAXHOURS/em.h - LM/em.h)

~= m
wmalh(MAXHOURSmaI•h -LMmaI,h) +wjemj,(MAXHOURS/em,h -LMjem,h) fris;h"

Where MAXHOURSma/,h = Tmal; - Lmalc, and MAXHOURSfem,h == Tfemg - Lfemi;

- De Melo and Tarr method (1971)

Generally, data are not available on the maximum time available for.work and leisure.
This approach derives the maximum time available (MAXHOURS) from the formula of elas
ticity of labor supply with respect to income in equations [0.2] and [0.3]:

Where elasticities of male and female labor supply with respect to income
( Efem and EmU) are available from other studies.

Pmol,h = .c LM I LM 1":
Efem,hw;emh /em,,,+smal,hwmah mlJ/,"- II

Pjem,h = ,I'. LM 1 LM 1":cl em•hw.,em,. fem.1t + sma/,Itwma It mal," - It

13 As argued by De Melo and Tarr (1992), the total time available either for work and leisure (MAXHQURS) is

some scalar of the total endowed time of the household worker (T- L = P T). Ballard and a1. (1985) have chosen

this approach by arbitrarily setting IJ =0.8. Fontana and Woods (2000) have used the demographic composition

of the household to assess T, and assumed an arbitrary value of ten hours for minimum leisure ( L ). Time used
f'...... l",c:nrp'~ residual after taking off the time devoted to all kind of work (market and home).



The maximum number of hours available for work and leisure (MAXHOUR)~which
is equal to total time endowment T (24 hours in our case) less minimum requirement for lei
sure and work at home, is calibrated by rearranging [0.2] and [0.3]:

O LM
(

f3mL11,h J( ~ JMAXH URmLI } h = f1UJl II + ( ) - -~-
, . wmal, 1- Pmal,h - P/em,h Frisch},

MAXHOUR =LM +( P/em,h J( ~ J
fem.h fem,h wfem; (1- Pmal.h - f3/em,,,) Frisch,

Variables (Y, LMmal and LMfem) are available in the SAM; and Frisch parameters are ob
tained from other studies; and wfem and wfem are normalized to one.

2)- The (3; are calibrated from the commodities demand equation [0.1]; the elasticity of de

mand for commodities i with respect to income, whose value is also obtained from previous
studies, are given by:

P;,h~
E· h =---------

I, (1- PmDl,h - P/em.h )F;Ci,h

A - (1 - Pmal.h - P/em.h )8i.h~C;.h
i,h - y:

"Y and C are obtained from the SAM, and the prices (P) are normalized to one.

3)- calibration of the minimum consumption ofmarket commodities i C,» )14:

C. - C + Pi.h [Y,,]
1.11 - l,h ~(1- Pmal,lI - P/em.h) Frischc

1.4 DOMESTIC WORK (MODEL 3)

At this stage, we distinguish domestic work in model 2. Note that we refer here to
household production of non-market goods such as cooking, cleaning, fetching wood and
water, child minding, etc. Household production of market goods is already included in the
sectoral production of the core COE model. Household income from this production, includ
ing own consumption, is included in the factor incomes as implicit (or shadow) wages and
returns to capital. Thus, our definition of market work includes time devoted to the household
production ofmarket goods.

Men and women substitute their time devoted to leisure and to domestic work. We
present a simple version of the Graham and Green (1984)15 model. In contrast with previous
studies, we consider that home produced goods are imperfect substitutes for market goods'".

14The elasticity of demand for market commodities i with respect to prices can be also used to calibrate the
minimum consumption of market commodities.
IS Gronau (1977) and Solberg and Wong (1992) used the same approach.
16 Gronau (1977) and Solberg and Wong (1992) assume that home goods are perfect substitutes for market
goods. However, in other versions of Gronau 's model these goods are imperfect substitutes. For other assump
tions to simplify the modeling aspects, see Fofana et al (2003a).



Households maximize an extended Stone and Geary utility function defined over market
goods (Ci), home goods (CZk), and the leisure time of its members

Withp;al + p!em + P: +Ip~ =1, under the following constraints:
i

- Technology used in home good production:

where Zh is a CES function, LZmal and LZfem represent, male and female labor used in
home production

- Budget constraint:

"" ~Ci h =Yh = Rh + wmal
agr

. '" " Lkdmal, iagr +wfem
agr

•" . LMfemh iagrL..J • ~tagr, ~lagr.
i

..............................+ wmal't" ."'. LMmalh inag +wfem
nag

•""" LMfemh inagL..Jmag. L..J mag ,

..............................+wmal
gse

•"'. Lbdmal, igse + wfem gse
•"'. LMfemh ieseL..J19se, ~19se , ~..,

- Time constraint:

Tmal, =Lbdmal, + LZmalh + LSmal, and Tfem, =LMfem" + LZfem" + Llifem,

The household budget constraint is expressed in terms of full income (FY) by rear
ranging previous equations.

I~.hCi.h + PnzCZ" + wmal.Llimal, + wfem.Llifem, =FY"
i

With p"zCZ" =wmal.LZmal, +wfemhLZfem"

Z" = CZ"

FY" =R" +wmal.Tmal, + wfem.Tfem;

= ~ +wmal.Llimal, + wfem.Llifem, + J>"z ZIt

where pZ and Z represent the price and volume ofhome goods, respectively.

The resulting demand and supply functions are 17
:

_ ,8~ [r. -Ip, c.,]
C -C"h+ I

I,h - I, P;(l- PhtnlJ1 _ prm _ p;)

17 See Fofana et al, 2003, for the details.

[0.1]



/3;01 (y. -~P, c.,J
LMmal; = MAXHOURSmalh - LZmalh - IMl fem z

wmal,(1- Ph - Ph - Ph)

/3:-- (y. -~P, c.,J
l.Mfem, =MAXHOURSjemh - LZjemh - 1 fi

'.Ie wfem, (1- p,;o - 13h em - /3:)

Welfare changes are measured in equivalent variations

Ev.=(1-/3_~-~~-4J[(~-VCft](::1J(~~J(zr «zr -(~-~1fCh J]
.[0.5]

[0.2]

[0.3]

[0.4]

The home good production function is a single level CES involving male and female
labor. By assumption, it requires neither intermediate goods nor capital.

[0.6]

The relative demand for male and female labor in home production depends on the
share parameter in home production function (a), relative wage rates, and their elasticity of
substitution ( 0" ).

LZjemh =[( 1-ah J(wmalh J]'" [0.7]
LZma/h a" wfem,

The value of home produced goods is equal to the value of the labor devoted to its
production where non-market labor is valued at its opportunity cost as measured by the mar
ket wage rates.

[0.8]

The household entirely consumes the goods it produces at home, as there is no market
for these goods.

[0.9]

The additional base year data needed are (1) time devoted by men and women to
home production activities; (2) the elasticity of substitution between male and female labor in
home production; and (3) the minimum consumption level of home produced goods.

Calibration

1- Calibration of 13mal.h' P/em.h and PZ.h'



Equations [0.3] and [0.4] can be reformulated as:

_ p;OI [lfIi~'Z. + Y,. - ~P, C,.]
LMmalh - MAXHOURSmalh - LZmalJJ - mal fem

wmal,,(l-ph - Ph )

Pt' [lfIi~'Z. + Y,. - ~P, C,. ]
Lbdfem; = MAXHOURSfemh - LZfemh - 1 fi

wfem,,(l- p,;a _p/m)

Parameter filII represents the share of the surplus 18 of home commodity consumption in the

total available. When minimum subsistence requirements for home commodity consumption
are fixed at 0.3, this parameter takes the value 0.7.

fIIh == 1- CZh , We fix 'IIh and use the previous calibration procedures discussed in section III:
CZ"

- Ballard et al (1985) approach:

ama/ _ wmalhAma,

Ph -

wma/hAma/ +wfemhAf em +(V1h~zCZh)- ~
frisch,

fem wfemhAfernPh = ----~-------:._----.............-

wmalhAma, +wfemhAjem +('IIh~zCZh)- ~
frisch;

J'.IZ _ 'IIhp;'zCZh
Ph -

wmalJJAma, + wjemhAjem +(V1h~ZCZh)- ~
frisch"

where,
Ama1 = MAXHRSmal" - LZmal, - Lbdmal;

Afem = MAXHRSfem" - LZfem" - LMfem"

- De Melo and Tarr (1971) approach:

Calibration of Pmal and Pfem is similar to section III. We derived from equation [0.2]

the marginal share of supernumerary expenditure on home produced goods:

Maximum number of hours available for work and leisure (MAXHOUR), which is
equal to total time endowment T (24 hours in our case) less minimum requirements for lei
sure and work at home, is calibrated by rearranging [0.3] and [0.4]:

18 After extracting the minimum subsistence requirements for home commodity consumption.



MAXHOUR =LM +LZ +[ Pma
l ,h J(- ~ )

mal.h mal." mal," / (1- R _ P _ RZ) F';' hwma II }Jmal.h fem.h}Jh rzse "

MAXHOURfem." =LMfem,h +LZfem.h +[ (PI.m" ,)J( ~ J
wfem, 1- Pmal,h - P fem,h - Ph Frisch"

2- Calibration of pj

When PmQI,h' fJfem,h and Pz," are estimated, we calibrate PI' using the similar procedure de

scribe in III.

Pi,hy"
C =---:--~----

I,n (1- pmal _ pfem _ R'Z )PC.
h " }J", I.h

(1- /3';1 - ptm
- P:)cj,,,P;C,.,,,s., = Y:

h

3- Minimum consumption Ci»

Ci,h =C"n
Pi,h [F: ~ h ]nsc h

4- Parameters in home production function are calibrated as in model;

a, =I + ( LMfemh JX. (wfemhJ
LMmal" wmal,

The elasticity parameter ( P )

Ph = 1-ah
, a = Elasticity of substitution in male and female labor.

a"
The share parameter of female labor relative to male labor in home production activity.

(
LMfemh )X. (wfemn )

Lbdmal, wmal,

The scale parameter

A _ LM"
II - [ J-11PIta h LMfem;P" +(1- a h )LMma/;P"



II. South Africa: Macroeconomic and Gender Overview

11.1 Overview

South Africa was reintegrated back into the world economy following a credible tran
sition to democracy symbolized by the elections in 1994. The new South African government
immediately adopted the Reconstruction and Development Programme (RDP), which set the
broad framework of the new govenunent's economic and social policy. This was followed in
1996 by the launching of the Growth, Employment, and Redistribution (GEAR) programme,
which defined policy instruments and objectives for the five years until 2001. However, de
spite the implementation of these economic reform initiatives, the country has since not yet
been able to achieve stable and sustained macroeconomic performance. As well, little is
known about how these policies have contributed to the existing gender disparities that coex
ist with the negative developments in most macroeconomic fundamentals. In light of the
above, the main objective of this section is to provide a macroeconomic and gender overview
in South Africa.

11.2 Macroeconomic policy development

During the apartheid years, monetary and exchange rate policy were strongly influ
enced by the interests of the gold mining industry, especially during the period 1976-1989.
The interests of the mining sector, in particular gold mining are evident in exchange rate pol
icy. From 1971 to the late 1980s exchange rate policy was designed to benefit the gold min
ing industry. As the gold price fell, the value of the Rand was allowed to fall; for example in
1975 it was devalued by 17.85 percent. Upon coming into power the new ANC-Ied South
African government immediately focused its attention on reversing gross domestic product
growth decline, large fiscal deficit and high inflation. The macroeconomic policies adopted in
the early phase of majority rule included (i) creation of credible and prudent fiscal stance, .
WTO-linked program for trade liberalization and (iii) re-unification of the dual exchange rate
system (Hartzenberg and Stuart, 2002). In 1996, government adopted the GEAR (Growth,
Employment and Redistribution) macroeconomic framework as successor to the RDP
(Hartzenberg and Stuart, 2002). The new framework emphasized fiscal tightening, continued
exchange rate controls liberalization, acceleration in tariff reduction and privatization and
restructuring of state owned assets. It also stressed greater labor market efficiency. Govern
ment's policy stance has not changed much since adoption of GEAR and substantial
stabilization has been attained. Table 1 shows the detail on GEAR macroeconomic
framework and the expected outcome.



Table 1: Growth, Employment, and Redistribution (GEAR) macroeconomic framework
Policy Policy measures Expected outcome
Fiscal policy • Deficit reduction • Contain debt service

• Income tax revision • Counter inflation

• Decrease government consumption • Free resources for investment by
expenditure decreasing government dissaving

• Decrease tax to GDP ratio • Promote redistribution

• Correct fiscal drag
Monetary • Tight monetary policy • Reduce inflation
policy • Relaxation of exchange controls • Stabilize REER

• Relax access to domestic credit by for- • Increase domestic saving and
eign investors investment

• Doubling limit for institutional inves- • Promote higher economic growth
tors to obtain foreign assets via asset • Increase employment opportuni-
swaps ties

• Promote equitable income distri-
bution

Trade policy • Accelerate tariff reform • Contain input prices

• Tax incentives • Facilitate industrial restructuring

• Competition policy • Stimulate new investment

• Offset import cost against exports • Rise in non-gold exports

• Replace quantitative restrictions with • Rise in private investment
tariffs • Rise in manufacturing

• Phase out GElS • Increase foreign fixed investment

• Accelerated depreciation for new • Develop SMMEs
manufacturing investments ..

• Promote SMMEs
Labour mar- • Increase labour market flexibility • Rise in competition and labour
ket policy • Reduce indirect wage cost intensive growth path

• Increase incentives for more shifts, job- • Accelerate investment and em-
sharing, and increase job flexibility ployment

• Productivity linked wage increases • Lower inflation pressures

• Wage moderation • Flexible collective bargaining

• Flexible regulatory labor market structures
framework • Wage and salary rises limited by

productivity growth
Source: South Africa Human Development Report 2003, p. 189.

II.3 Trade policy, regional and international trade composition

South Africa is member of World Trade Organization (WTO) since 1995 and since
1969 participates to the Southern Custom Union. The Southern African Customs Union, the
oldest Customs Union in the world, came into existence on 11 December 1969 with the sig
nature of the Customs Union Agreement between South Africa, Botswana, Lesotho, Namibia
and Swaziland. Its aim is to maintain the free interchange of goods between member coun
tries. It provides for a common external tariff and a common excise tariff to this common
customs area. The trade and investment liberalization play key roles in this process

The pace of trade liberalization quickened after South Africa became a signatory to
the Marrakech Agreement. Initial progress in rationalizing the very complex tariff regime and
with lowering the overall level of nominal and effective protection was relatively fast (see
Table 2). These data show that between 1990 and 1999, the number of tariff lines was re
duced from 12500 in 200 tariff bands to 7743 in only 47 tariffbands. In fact, if the consider-



able number of zero tariffs is ignored, the number of tariff lines had been reduced to fewer
than 2500 by 1999. At the same time the maximum existing tariff has been reduced from al
most 1400% to 55% and the average economy-wide tariff fell from 28 to 7.1%.

Table 2: Deregulation of tbe South African tariff structure
All rates All rates All rates

1990 1996 1999
Positive rates 1999

Number of lines
Number ofbands
Minimum rate (%)
Maximum rate (%)
Unweighted mean rate (0/0)
Standard deviation (%)
Coefficient ofvariation (%)

Sourte:Le~s(2001)

12500 8250 7743
200 49 47
000

1389 61 55
27.5 9.5 7.1
n.a. n.a. 10.0

159.8 134.0 140.3

2463
45

1
55

16.5
8.6

52.2

South Africa has also a number of bilateral trade ties, mainly in the form of free trade
areas (FTA). The European Union - South Africa (EU) FTA was agreed in 2000. It is asym
metric in nature. The agreement is that EU liberalizes 95 percent of its imports from South
Africa between 2000 and 2003, and that by 2010 almost all its imports from South Africa
should be liberalized. There are certain exceptions including certain agricultural products,
wines and spirits and some aluminum products. On the other hand South Africa liberalizes 86
percent of tariffs on imports (effectively 73% of all industrial sector tariff lines) from the EU
over a twelve year period. Exempted products can be found in the sectors of clothing and
textiles, footwear and automotive products where tariffs are scaled down but not completely
removed. The Southern Africa Development Corporation (SADC) Protocol came into effect
in August 1996. According to this FTA, 97 percent of imports from SAnC will generally
qualify for duty free access into South Africa by 2005. It is envisaged that 85% of the FTA
will be in effect by 2008 will full liberalization set for 2012. South Africa is also a dominant
member of the Southern Africa Customs Union (SACU). There are other planned FTAs with
India, Brazil and the United States of America.

11.4 Trade Policy Response

The aggregate response of trade to the opening up has been quite dramatic. The trade
ratio as measured by the sum of export and import values to GDP's (in current prices) aver
age annual growth rate was 5.5% between 1993 and 1996, 0.8% between 1997 and 1999 and
9.8% between 2000 and 2002 (Davies and van Seventer, 2003). Closer inspection shows that
the trade ratio started to grow in 1992, perhaps reflecting the post apartheid reintegration. The
slowdown in 1997-99 was probably related to the Asian crisis, hut may also reflect the ending
of the impetus provided by the ending of apartheid. The acceleration after 1999 reflects both
world recovery and domestic liberalization policies starting to make an impact.

A broad look at the performance of exports in the apartheid, transition and liberalized
periods suggests that the reforms may have stimulated export growth. During the pre
democracy period (1981-90) the value of exports declined by an average of 2.6 percent. Be
tween 1991 and 1996 export growth has averaged 6.4 percent per year. During the liberalized
period (1997-2002) exports have grown by only 3.7 per cent per annum. However, this latter
figure masks a sharp downturn in mining sector in recent years. As to the composition of ex
ports, the share of manufacturing products increased from 41.2 per cent in 1991-96 to 53.3
per cent in 1997-2001, while the share of mining diminished from 42.3 percent in 1991-1996
to 26.9 percent in 1997-2001. Gold, the main South African export product, still accounted



for more than 20 per cent of total exports in 1997-2001, down from more than 35 per cent in
1991-96 (TIPS 2002). The performance of imports in the transition and liberalized periods
also suggests that the r efonns may h ave a Iso stimulated import growth, albeit marginally.
TIPS (2002) shows that in the transition period imports grew by an average of 11.7 percent
between 1991 and 1996 but grew only by 0.1 percent between 1997 and 2001. The relatively
low growth in the latter years is puzzling given that tariffs were falling in this period although
GDP growth was muted. Imports, just as exports, are dominated by manufactured and mining
imports, accounting for over 86 percent of imports over the two periods.

In terms of trade competitiveness, South Africa has on average experienced a 50%
decline in terms of trade with the exclusion of gold (Ndhlela and Nkala (2003)). Although the
terms of trade inclusive of gold have increased by about 20% during the same period, the
overall decline in the terms of trade reflects a critical weakness in the structure of the coun
try's trade composition (see Figure 1).

Figure 1: Terms of Trade Developments: 1960-2002
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As Ndhlela and Nkala (2003) point out, the main structural weakness in South Africa's
trade composition is the fact that the country is a major exporter of primary and intermediate
commodities to industrialized country markets. Like all developing countries, a large propor
tion of exports consists of unprocessed raw materials, with the mining industry contributing
the greatest proportion to the country's total exports. The proportion of manufactured goods
in exports has however experienced a significant rise with a higher proportion of raw materi
als being processed before export. Major export commodities are gold, diamonds, platinum,
wool, sugar, manganese and chrome ores, asbestos, atomic energy materials and base miner
als such as coal, antimony, copper and iron ore. Exports of chemicals, metal products, ma
chinery, transport equipment and manufactured goods have increased, particularly to Africa,
in recent years.

11.5 GDP Structure and Performance

South Africa's economy is very diverse as illustrated in Table 3.



Table 3: South African Economy: GDP Contribution by Sector: (1993-2002)
Sector Percentage contribution
Agriculture and Forestry 7
Mining and Quarrying 10
Manufacturing 33
Electricity and Water 6
Construction 5
WholesalelRetaillBotel and Restaurants 22
Transport and Communication 16

Source: Statistics South Africa

The services (tourism, transport and business services) and manufacturing sectors are
the two most important sectors respectively. The increasing contribution of transport, finan
cial services and commerce reflect the growing contribution of the services sector. Moreover,
the South African economy has experienced significant transformation in the past four dec
ades with agriculture's declining contribution in total value added towards the end of the
1990s the most noticeable (SSA, 2002). Although the mining industry has historically occu
pied a dominant role in the development structure of the economy, its importance in terms of
contribution to overall output in the past decade has declined from about 20 percent between
1975 and 1989 to current levels of about 10 percent of GDP. This sophisticated industrial
structure developed alongside an underdeveloped "informal" economy. The "informal" sector
represents both untapped potential and a developmental challenge for South Africa (SAPC,
1999).

In principle, the globalization and liberalization documented above that the country
has gone through should lead to an acceleration of growth and productivity through greater
allocative efficiency and better resource allocation. In practice, however, as Figure 2 shows,
despite the significant trade liberalization and stabilization, real GDP growth record (adjusted
for inflation) has not been impressive. Growth in GDP has fallen from an-..average of 4.9 per
cent per annum for the period 1960 to 1975 to 2.3 percent during the period 1976 to 1989 and
to 1.3 percent during the 1990s. After an impressive average real growth rate of3.3 percent in
1995-1996, the economy experienced a sudden slowdown. In 1997 growth declined to 1.7
percent before sliding back to 0.5 percent in 1998. According to Hartzenberg and Stuart
(2002), the short-lived recovery between 1994 and 1996 raises an important question of sus
tainability and the role of inherent structural weaknesses in the economy. In particular, the
negative growth rates recorded in the early 1990s raise a key consideration in the design of
policies to ensure the achievement of a stable growth pattern. Given a sustained population
growth in excess of 2.2 per cent per annum, growth in per capita income was negative for the
total period of the 1980s and the first half of the 1990s, only improving marginally during the
latter half of the 1990s.

Figure 2: Economic growth rate

.iii

5

4

3

2

·k 1

o
-1

-2

-3

-r-; ./ <, ./"""--
/ <, /" <, /"

./ '\ /' <c >:
/" \. I ---

'- /
.............. 1

i -
198~ 1 eae 1987 1988 1989 1990 199'1 1992 1993 1994 1995 1996 1997 1998 19992000 2001 2002

1-Percentage change in real gross value added at basic prices i

Source: South African Reserve Bank, Quarterly Bulletin, various issues.

11.6 Employment and Unemployment Performance



Unemployment, currently averaging about 25 percent to 35 percent of the economi
cally active population, constitutes one of the major economic policy challenges to the South
African economy. According to the ECA (2002) report, in 1995, industry accounted for 32
percent of formal employment in South Africa. Between 1995 and 2001, it fell by around 14
percent, compared with a drop in total non-agricultural employment of around 10 percent. In
the construction sector and mining sectors, employment fell by 37 percent and 30 percent
respectively, mainly reflecting a shift towards casual labor in the former (ECA, 2002). Figure
3 shows that employment performance has been poor since the mid-1960s and the picture has
not altered much since 1994. In the first half of the democratic decade, we notice that the
brief economic recovery was sufficient to temporarily reverse the decline in formal employ
ment occurring throughout the 1990s. In the latter half, 1996-2002, the employment rate ac
tually declined. Non agricultural employment declined by 21 percent while public sector
employment declined by 1.5 percent. Overall, employment declined by 15.4 percent in the
1990s. This suggests that the liberalized economy was not really creating jobs. A look at Fig
ure 3 suggests that a proximate cause for the poor employment performance may have been
poor economic growth. Importantly, the relationship between GDP and employment has
changed since the 19805. During the 1980s, employment appears to have increased during
some years, despite negative GDP growth (with the average annual labor productivity growth
between 1980 and 1990 at only 0.2 per cent). In the 1990s, by contrast, employment growth
was always below GDP growth. This is indicative of what has now become known as the
jobless growth phenomenon, indicated by the increase in the gap between the economic
growth and the growth in employment during the latter years.

Figure 3: Economic growth and formal employment: 0/0
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Figure 4, based on the so-called "narrow" definition of unemployment shows unem
ployment rates by skill class. In line with the aggregate figures above, for all classes of labor,
unemployment rates were quite low in the early 1970s. However, since 1976 unemployment
rates for unskilled and semi-skilled labor have increased, reaching a climax in 1995 and con
tinuing to rise in the latter 1990s. Note that in sharp contrast the unemployment rate for
highly skilled workers has been negligible throughout the period. The unemployment rate for
skilled labor has even begun to rise in recent times.
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From Figure 5 it becomes clearer that job creation in the past three decades has been
poor and has contributed the most to the employment problem. As pointed out in Arndt and
Lewis (2001) total employment (formal sector and informal sector) of unskilled and semi
skilled laborers in 1999 was only 92% of the level present in 1970. All of this decline has
been due to decline in formal sector employment of unskilled and semi-skilled laborers since
employment in the informal sector and that of skilled labor has been growing. The trend to
wards reductions in formal sector employment 0 f unskilled and semi-skilled labor appears
unaffected by the demise of apartheid.

Arndt and Lewis (2001) contribute another explanation to the dismal employment
performance. This is the large differences in remuneration trends across labor classes. Figure



6 shows real remuneration per employee by labor class since 1970. In 1999, real remunera
tion per highly skilled worker was at 90 percent of the 1970 level while real remuneration per
skilled worker increased to 110 percent of the 1970 level. In contrast, real remuneration per
unskilled and semi-skilled worker in 1999 had grown to 250 percent of the 1970 level. Based
on these data, Arndt and Lewis conclude that it's the cost of unskilled and semi-skilled labor
that has contributed to the resulting employment fall. Contrary to the skilled employment
case where employment growth has been associated with slow wage growth, slow employ
ment growth within the unskilled ranks has been associated with substantial real remunera
tion growth.

!Figure 6: Remuneration per employee
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11.7 Income distribution and Poverty

South Africa has one of the worst income distributions in the world. As shown in Fig
ure 7, the Gini coefficient, which measures the degree of income inequality, was 0.56 in 1995
and 0.57 in 2000, implying that the income distribution has been getting worse across the
country. In addition, the Gini coefficient not only takes high values for the country as a whole,
but also for individual population categories, suggesting a high degree of inequality within
each major ethnic group. The Gini coefficient is higher for Africans than for Whites. More
significantly, according to ILO (1999), income distribution within population groups wors
ened between 1990 and 1995 while inequality decreased between groups. This may reflect
the fact that the end of apartheid-based discrimination has created new employment opportu
nities for highly skilled Africans. Income is also unevenly distributed among rural and urban
areas.



Figure 7: The Lorenz Curve for South Africa: 1995 and 2000
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There is general agreement that poverty has grown worse since liberalization. The
World Bank (1999) notes that extreme poverty is concentrated mainly in rural areas where
over 75 per cent of the households cannot meet the minimum food requirements. In urban
areas poverty is much less acute, with only about 10 per cent of the households below the
poverty line. The same study argues that poverty has a strong gender dimension, showing that
female headed households have a 50 percent higher poverty rate than m ale headed house
holds. In addition, unemployment figures have shown that females suffer more from unem
ployment than males. Although no concrete evidence is available, there is a general
consensus that this pattern has persisted over time. The UNDP (2000) gives the rate of pov
erty as 45%. This is despite the fact that South Africa is classified as an upper middle- in
come country. Poverty differs greatly by region and by race, with the majority of the poor
being Black Africans. According to Klassen and Woolard (1998), there is a strong correlation
between unemployment and poverty. They estimate that the unemployment rate among the
20 per cent poorest households is 53 per cent compared to 4 per cent in the case of the richest
20 per cent households. The problem is not restricted to persons with low levels of formal
education. Although education reduces the likelihood of unemployment, rates are extremely
high amongst African women, irrespective of whether or not they have completed secondary
education. It should be noted, however, that significant differences exist in the quality of edu
cation that has been provided to different population groups. This is a legacy of deliberate
discrimination under the apartheid system. Only tertiary education seems to substantially
reduce the risk ofunemployment for both men and women.

11.8Employment distribution by gender

A broad look at the participation of women in formal employment in the apartheid,
transition and liberalized periods suggests that female participation rates have been on a gen
eral increase. Standing et al (1996) show that this trend started in the apartheid era with fe
male labor force participation increasing from 23 percent to 41 percent between 1960 and
1991. According to the World Bank (2002), female labor force as a percentage oftotallahor
force has moved from 37 percent in 1990 to 38 percent in 2000. According to Casale and
Posel (2002), the post-apartheid period 1995 to 1999 has witnessed a continued feminization
of the labor force in South Africa. In 1995, 38 percent of all females between the ages of 15
and 65 were either working or actively looking for work, by 1999, this had increased to 47
percent.



A gender segregated labor market in South Africa may be explained by discrimination
against women in education and training during t he apartheid period, which was removed
after 1994. The evidence in the post apartheid education primary and secondary enrolment
and literacy ratios however suggest a dramatic improvement in these indicators for women
(World Bank (2004»). Women are engaged primarily in such low-paid occupations as agricul
ture, private domestic, health and education, while men are spread fairly evenly throughout
the economy. This trend between men and women has not changed much as seen in the 2001
census data represented in figure 8.

Figure 8: Employment by sector and gender
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Looking at employment in formal versus informal sectors, we note that in broad terms,
women are concentrated in informal services and informal trade. In 1995 33% of the eco
nomically active African women were own account workers compared to 6% ofAfrican men.
Women are generally concentrated within the low profit activities, generally earn less and
tend to have smaller activities in the informal sector, (Baden et oJ (1998». Although in gen
eral more women than men worked in the informal sector, the sectoral distribution of men
and women in the informal sector as well as the occupations are very similar to the formal
sector. Valodia (2000) gives more corroborating evidence validating this.

As shown in Table 4, unemployment rates for women are much higher than for men,
especially in urban areas where they were estimated at over 28 per cent in 2001, compared to
the male unemployment rates of 24.1 per cent. Out of these women, black, Indian and col
oured women are mostly a ffected. Official unemployment is more acute in the rural areas
than in the urban areas.



Source: Statistics South Africa, Labor force survey, September 2001

Table 4: Unemployment (official definition) by race and eender (2001)
Male Female

Population 2roup and area Unemployed rate% Unemployed rate%
All population groups
Total 24.8 28
Urban 24.1 28.6
Non urban 26.4 26.9
African
Total 30 32.3
Urban 31 35.7
Non urban 28.6 27.9
Coloured
Total 21.1 22.8
Urban 23.9 23.7
Non urban 8.8 17.1
Indian!Asian
Total 13.9 23
Urban 13.5 22.9
Non urban 31.4 30.1
White
Total 5.6 7.8
Urban 5.7 8
Non urban 4.9 5.4

..

Higher female unemployment may be explained, inter alia, by lower school enrol
ments and literacy rates. Since access to formal employment is restricted to a few occupations,
in situations of declining demand during the liberalized and deflationary period, women were
pushed into the informal sector small-scale activities.

Overall, it appears that the post apartheid period and associated globalization have
been associated with higher female participation rates in the labor force. Looking closer,
however, we notice the disturbing trend that the continued feminization of the labor force is
associated particularly with an increase in female unemployment. Where employment has
grown, this seems to have been mostly in self-employment in the informal sector. Accord
ingly, given that there has been no appreciable increase in the demand for female labor in the
formal sector, these findings may reflect an increasing nwnber of women who are "pushed"
into the labor market (Casale and Posel (2002».

11.9Earnings distribution by gender

Data on earnings distribution by gender in the apartheid period are sparse but are gen
erally thought to confirm discrimination along racial lines. Fallon and Lucas (1998) find that
while education and experience are important determinants of earnings, other factors such as
discrimination by race and gender and barriers to mobility (i.e. geographic location and for
mal/informal economic activity) are associated with larger differentials than usually found in
studies for other countries. In a recent study, Rospabe (2002) shows that black Africans earn
the least in income followed by Coloureds and Indians while Whites have the highest earn
ings.

According to the 1997 October Household Survey, African workers earned, on aver
age, 63 per cent less than White workers. As later surveys have shown, this racial wage gap,



though still significant, is smaller in community, social and personal services than in other
sectors. The gap has tended to narrow in the long run though data should be interpreted with
caution due to methodological changes (see Hofineyr (1993) and Crankshaw (1997)). Ac
cording to ILO (1999), during the last few years the gap seems to have remained unchanged.
The continuing increase of the relative wages of African workers in community services may
be due to policy changes in the public sector after the end of apartheid.

The same narrowing in the globalized era has not been perceived in the gender wage
gaps from the available anecdotal evidence. There is a growing literature showing gender
differences are also seen in terms of earnings. According to Figure 9, there are substantial
monthly eaming differentials by gender. Mean incomes per industry are in favor of men as
opposed to women as seen in the figure below.

Figure 9: Mean monthly income by gender (1999)
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Source: Statistics South Africa, October Household Survey 1999

Women generally earn less than men in formal sector employment in the globalized
era. Women's earnings were estimated to be 65-95 percent of men's (Valodia, 1996). Using
the October household survey for 1999, Rospabe (2002) shows that the cumulative earnings
distribution of female workers is first order dominated by the distributions of income for male
workers. Further, it was found that women's manufacturing earnings were more severely
affected than 0 ther se ctors with women's earnings being 0 verall 7 3% percent 0 f m en's in
metropolitan areas. This ism ainly because 0 fthe lower positions 0 fwomen (Pillay, 1993
cited in Bundlender, 1995). Bundlender (1997) also found that even for those with the same
qualification, there was substantial discrimination in earnings between men and women.
Rospabe (2002) estimated the average earnings gap between males and females to be about
20 percent. These differences are attributed to differences in productivity between the two
genders and to labor market discrimination against women, (Rospabe, 2002).

11.10 Leisure and Domestic Work Activities

The 2000 South African survey of time use shows that men are more likely to be pro
ducing market goods and services and take more leisure time. Women, meanwhile, are more
likely to do the work of rearing and caring for children, caring for other household members,
cooking, and cleaning (Table 5).

Table 5: Male and Female work and leisure time (in percent)

lMale household work
Male learning and other leisure
Male Personal care

African Coloured

6.6 5.3
36.8 37.1
56.6 57.6

Indian

4.6
37.6
57.8

White

6.9
38.6
54.S



Male non-market work 89.5
ale market work 10.5

>"fii'.~·~~~iij~

Female household work 16.6
Female learning and other leisure 21.9

emale Personal care 55.3

Female non-market work 94.4
Female market work 5.6

Source: The survey of time use 2000, Statistic South Africa.

III. MODEL DATA AND PARAMETERS

We use the 1998 South African standard social accounting matrix (SAM) built by
Statistics South Africa which has been revised to be adapted to a standard computable general
equilibrium framework. The Stats SA 1998 SAM is constructed according to the recommen
dations of the 1993 SNA. It uses the 1998 input-output tables, as well as the Integrated Eco
nomic Accounts (lEA) compiled by the South African Reserve Bank (SARB). It integrates 27
industries; 12 categories of households based on quintiles calculated on total household ex
penditure; 4 population groups; 3 Skill levels (linked to occupation groups). The same cut-off
points were used for percentiles in all the 4 population groups included in the SAM. Gender
(male and female) and geographical (urban and rural) dimensions are explicitly included in
the external matrix according to population and occupation groups. Population group catego
ries in this SAM match well with those in the survey report, which is an important advantage
in integrating non-market activities into a standard SAM.

However, the SAM does not give detailed information on transfers (received and
spent) over the household categories; only aggregate values are available. Taxes and import
tariffs are combined which could limit policy experiments, i.e. tariffs reduction policy with a
compensatory mechanism ofpublic budget neutrality could not be performed using such data
framework.

Data availability by gender, occupation and household categories in market activities,
as well as population group household categories mapping facility in estimating non-market
work and leisure time, are the main criteria that guide our choice of Stats SA's SAM rather
than the Thurlow and van Seventer's (1998) SAM. However, we use information in the latter
SAM to build our final SAM.

The 2001 survey for time use provides information on time allocation across various
activities (market and non-market activities). It has been used to compute the time spent by
men and women on paid and unpaid market work, as well as household work and leisure time
as described Part I of this Report. The survey for time provides an estimate of the number of
hours spent on non-market activities. To be used in a SAM-based framework the hours need
to be converted into a monetary value. Two different approaches are used in the literature to
value household production: the input method which uses the costs of the inputs to produc
tion to value household production; the alternative method value the home produced goods
and services at the output level.

As argued by Budlender and Brathaug (2002), the output-based valuation approach
requires household output, measured in physical units, for example the average number of
meals served given a period of time; and market prices for the physically-measured items,
generally this is refer to prices of the "closest substitute" products sold on the market. This



method is, however, difficult to use when it comes to estimate the household commodities
and to value them at the market "closest substitute" price.

For input-based valuation one needs intermediate consumption, measured in physical
term, and market prices for the physically-measured items to convert them into a monetary
measure. To perform the full input-based calculations, one need to separate goods purchased
by the household in which are used for final consumption, which for intermediate consump
tion and which are fixed assets!".

When the require data are unavailable to apply the output-based method, or the full
input-based calculation, analyst generally used the estimated value of labour as an indicator
of the value of household productiorr'". The South African survey for time use provides an
estimate 0 f t he time in hour spent 0 n non-market work. These h ours are converted i nto a
monetary value by assigning an hourly wage to the time spent on various activities. Budlen
der and Brathaug (2002) have clustered the different approaches to wage imputation into four
broad categories: the mean (average) wage approach, the opportunity cost approach, the gen
eralist approach, the specialist approach.

We use the mean wage approach to impute an hourly wage to the time spent by
household on various non-market a ctivities. This approach has been preferred to the other
according to the data available at this stage of the work. Unpaid household work has been
collected at the representative household level (African, Coloured, Indian and White), and, of
course, at the individual level, other method of wage imputation, such as the opportunity cost
or others, could be more suitable to assign a monetary value to the unpaid household work.
The mean wage is calculated separately for male and female and for population group so that
we come up with eight mean wages (appendixes 5 and 6). Then, we estimate the hourly wage
by gender and population group and assign them to household unpaid work and leisure time.
Results ofestimating and valuing the non-market activities are presented in table 5.

Engendering the standard SAM consists in breaking down the workers into males and
females. An external matrix provides the gender decomposition of paid workers by industry,
occupation and race from the Statistic South African SAM for 1998. The distribution ofmale
and female labor income over the household categories (race or population group) is then
given. We use information from the survey for time use in 2000 to disaggregate industries'
unpaid work between male and female.

We extend the Gender-aware SAM to include household production using information
provided by the South African survey for time use (2000). In the ECA Guidebook - 4.4.A
Guidebookfor Mainstreaming Gender Perspectives and Household Production into National
Accounts. Budgets a nd Policy (ECA 2004)", household production that is i neluded in this
work is defined as comprising:

(1) Non-SNA production providing unpaid services for own final use

19 Budlender et al, (2002) mention that some European countries are attempting to use the Classification of Indi
vidual Consumption by Purpose (COICOP) to help with this decision. Schafer and Schwarz (1992) and Var
jonen et al. (1999) suggest an allocation ofdifferent categories ofgoods. As stated by the authors it is difficult to
follow t his approach in South A frica as the country has not yet developed the COICOP system in sufficient
detail.
20 This method should not substantively influence results obtain in a macroeconomic framework, as substitution
and complementarity between factors and intermediate consumption are captured in the household direct utility
fnnl"'f;nn



- Work providing unpaid domestic services for own final use within household (cleaning,
decoration, maintenance ofdwelling occupied by the household; preparation & serving of
meals; transportation ofmembers of the household & their goods)

- Work providing unpaid care-giving services to household members (care, training and in
struction ofchildren; care of the sick, infirm or old).

(2) Non-SNA production providing unpaid domestic services, care-giving services and volun
teer services directly to other households, or indirectly through community and other non
profit institutions serving households:

- Informal help to neighbours and relatives;
- "Informal/unorganized" volunteer and community work through neighbourhood and in-

formal community associations;
- "Formal/organized" volunteer and community work through welfare organizations, pro

fessional organizations, churches, clubs and other non-profit institutions serving house
holds.

(3) SNA Household production of unpaid services for own final use:
- Production of housing services for own final consumption by owner-occupiers (imputed

rents)

The Extended Gender-aware SAM integrates unpaid household labor, and personal
care time, and other personal-activity time decomposed by gender and population group.
Therefore, we easily compute the maximum time available either for work and leisure which
is a share of the total endowed time of the household worker once minimum leisure, or time
devote to persona] care, is subtracted.

Generally, data are not available for the minimum consumption of home goods. We
arbitrary fix this value at 30% oftotal home goods consumed in the household". To stress the
rigidity of gender substitution, we uniformly fix the elasticity of substitution between men
and women at 0.5 in market activities and 0.2 in non-market activities or domestic work.

21 In our previous work in Nepal we found out that the model is not sensitive to the "reasonable" variations of
.., . ; ............ l"n.,.,mmntjon nfhome aoods.



IV. SIMULATION RESULTS

Our simulation involves the elimination of all import tariffs where government reve
nue is maintained constant through an endogenous uniform increase in direct income taxes.
Alternative compensatory tax mechanisms - sales tax, value-added tax, etc. - could also be
examined. Trade liberalization emerges as one of the key policy issues from our discussion in
section II. This simulation is also meant to serve as an illustration of the key differences that
appear in the types of gender-disaggregated models we have developed, in particular: gender
differences in wage rate, labor market participation, domestic work participation and leisure
effects. These differences are very likely to appear with alternative simulation scenarios and,
indeed, the model is designed so that it can easily analyze a wide range of policies.

We trace the impacts of this shock as it channels through import prices and the result
ing sectoral reallocation ofproduction and inputs, factor price adjustments, household income,
consumer prices and, finally, household welfare. The analysis is initially based on a core
model in which t here are no gender aspects. This serves as a reference case to which we
compare the successive introduction of: i) a decomposition of labor by gender; ii) endoge
nous labor supply and leisure demand; iii) domestic work activities.

Trade and output effects (Table 6)

In 1998 South Africa had a very discriminatory trade regime (tm). Although the aver
age overall observed 22 tariff rate is 3.93%, average tariff rates in specific sectors range up to
26.42% (footwear). High initial tariff rates also apply to other non-metallic mineral products
(14.97%) and electric machinery (10.58%). We refer to these three sectors as the highly pro
tected sectors hereon. Consequently, the initial impact of the removal of all tariffs is a fall in
import prices that is particularly high in these sectors. Local consumers react by increasing
their imports of these goods roughly in the same proportion to the fall in import prices. Im
ports of footwear, for example, increase by 24.16%.

Of course, this import surge comes at the expense of domestic competitors who ex
perience a decline in the volume and price of their sales on the local market. Given the imper
fect substitution between local and imported goods (CES), as well as the relatively small
initial import intensities (imports/domestic consumption), the changes here are proportionally
much smaller. The sectors with the most substantial reductions in local sales are again the
highly protected sectors: Footwear (-4.03%), Electric machinery (-2.58%) and Other non
metallic mineral products (-2.3%). These sectors are also among those experiencing the most
important reduction in domestic prices, however they are joined by a number ofother sectors,
in particular Gold (_2.84%)23, Transport equipment (-2.37%) and Construction (-1.91%)24.

22 The "observed" tariff rates are derived from actual duty collections and may differ from official tariff rates as
listed in the customs law due, for example, to tariff exemptions.
23 This reflects the strong growth in gold exports that will be discussed below.
24 Due primarily to the trade liberalization-induced reduction in input costs for these input-intensive seeton:
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Seeteral shares Import Export Volume changes Price changes
Sectors tariff CES CET VA Imports Exports Penetration Intensity Imports Exports Output D Imports D Output
A2rieulture 0.64 1.20 1.50 3.60 1.87 4.43 6.67 15.59 -1.J6 1.45 0.00 -0.27 -0.63 -1.37 -1.19

Coal 0.00 J.20 1.50 1.38 0,33 5.26 5.67 50.50 -1.34 1.80 1.03 0.24 0.00 -1.32 -0.80
Gold 0.00 0.00 1.50 2.44 0.00 14.70 0.00 92.85 0.00 3.49 3.25 -0.02 0.00 -2.84 -0.73
Other mining O.OJ 1.20 1.50 2.62 7.14 16.05 62.36 79.95 -0.87 1.92 1.65 0.56 -0.01 -1.20 -0.49
Food 6.96 1.20 1.50 3.43 4.38 5.B 5.62 7.81 6.05 1.43 -0.28 -0.43 -6.50 -1.46 -J .36
Textiles 8.75 1.20 1.50 1.00 2.86 2.04 11.95 9.99 7.16 US -0.88 -1.10 -8.04 -1.68 -1.53
footwear 26.42 1.20 1.50 0.14 0.75 0.09 18.66 3.12 24.16 -0.89 -3.93 -4.03 -20.90 -1.97 -].90
Petroleum 5.19 1.20 1.50 4.09 14.35 9.38 17.41 14.81 3.19 1.30 -0.58 -0.90 -4.93 -1.67 -1.45
Other non-metallic mineraI products 14.97 1.20 1.50 0.72 1.14 0.80 13.41 10.51 12.84 0.46 -2.01 -2.30 -13.02 -1.92 -1.72
Basic iron and steel 2.29 1.20 1.50 4.32 22.20 ]8.97 32.15 31.37 0.54 2.08 0.61 -0.07 -2.24 -1.74 -1.30
Electrical machinery ro.ss 1.20 1.50 0.58 2.78 1.03 23.55 11.70 6.72 0.86 -2.17 -2.58 -9.57 -2.43 -2.16
Radio 3.38 1.20 1.50 0.27 8.69 0.86 51.36 12.01 0.76 1.55 -0.63 -0.93 -3.27 -1.89 -1.69
Transport equipment 4.83 1.20 1.50 1.38 ]4.68 4.69 33.06 15.61 1.77 2.08 -0.53 -1.02 -4.61 -2.37 -2.05
Other manufacturing 6.74 1.20 1.50 3.20 6.56 7.75 15.17 18.93 4.72 1.50 -0.48 -0.95 -6.31 -1.86 -1.55
Electricity 0.00 1.20 1.50 2.82 0.00 0.25 0.00 1.58 -0.92 1.31 0.23 0.21 0.00 -0.94 -0.93
Water 0.00 1.20 0.00 0.52 0.01 0.00 0.13 0.00 -1043 0.00 -0.02 -0.02 0.00 -1.18 -1.18
Construction 0.00 1.20 1.50 3.22 0.24 0.03 0.56 0.09 -2.25 2.37 0.04 0.03 0.00 -1.91 -1.91
Trade 0.00 1.20 1.50 12.32 0.07 0.09 0.08 0.12 -1.82 1.13 -0.39 -0.40 0.00 -1.19 -J.J9
Hotels and restaurants 0.00 1.20 1.50 2.Jl 1.41 1.67 10.61 13.65 -1.56 1.44 0.13 -0.08 0.00 -1.24 -1.10
Transport services 0.00 1.20 1.50 5.2J 6.76 3.37 16.05 9.15 -J.46 1.95 0041 0.26 0.00 -1.43 -1.33
Communications 0.00 1.20 l.SO 3.17 1.10 0.65 4.87 3.14 -1.73 1.44 -0.12 -0.17 0.00 -] .30 -1.27
Financial Intermediation 0.00 1.20 1.50 8.72 1.10 1.90 1.87 3.46 -1.65 1.28 -0.16 -0.22 0.00 -1.20 -1.16
Real estate 0.00 1.20 1.50 6.65 0.]2 0.04 0.33 0.11 -2.17 1.71 -0.27 -0.27 0.00 -] .59 -1.58
Business activities 0.00 1.20 1.50 2.86 0.74 0.31 3.45 1.91 -1.57 1.42 -0.07 -0.10 0.00 -1.23 -1.21
General government 0.00 0.00 0.00 17.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.15 -1.15
Health and social work 0.00 1.20 1.50 1.84 0.06 0.09 0.40 0.64 -1.97 1.58 -0.22 -0.23 0.00 -1045 -1.44
Other activities and services 0.00 1.20 1.50 4.02 0.66 0.36 2.61 1.63 -1.62 1.32 -0.15 -0.]8 0.00 -1.20 -1.19
ALL'*' 3.93 . - 100.00 100.00 100.00 12.29 13.73 1.92 1.97 -0.08 ...0.37 -3.82 -1.48 -1.33

Legend: CES=Annington substitution elasticity; CET=CET substitution elasticity; VA=value added; D=local sales of domestic output; *: Average variation for volumes
Laspeyres index variation fOT prices
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Given a fixed current account balance and fixed nominal exchange rate, the 1.92%
increase in total imports leads to a real exchange rate depreciation (through a reduction in the
average 1evel 0 f domestic prices) and a corresponding 1 .97% increase i n exports. Exports
increase most in the export-intensive (Exports/Output) sectors such as Gold (3.49%), Basic
iron and steel (2.08%), Transport equipment (2.08%) and Other mining (1.92%)25. Export
prices are assumed to be constant and determined in the international market.

Variations in exports and domestic sales determine the changes in output. The three
highly protected sectors also experience the strongest output declines, as the fall in domestic
demand is only marginally offset by increases in exports. They are also among the sectors
with the strongest output price reductions, although they are joined by two of the sectors in
which we earlier noted substantial domestic price reductions: Transport equipment (-2.05%)
and Construction (-1.91%). The big winners from trade liberalization in terms of output vol
umes and (relative) output prices are the mining sectors (gold, coal and other mining) given
their strong positive export response and the large initial export shares in these sectors.

Factor Effects (Table 7)

We are primarily interested in how trade liberalization and its ensuing trade and out
put effects channel into factor and consumer prices and, ultimately, household income and
welfare. In this sub-section, we examine how the trade and output effects studied above influ
ence factor prices.

We first note that factor prices are tied primarily to value-added prices (net of input
costs) rather than output prices, as the former drive factor demands. While the strong output
price reductions carry through to value added prices in the three highly-protected sectors, the
other sectors with strong output price reductions (notably Transport equipment and construc
tion) have moderate declines in their value added prices, as their input costs fall even more
than output prices. Indeed, input cost savings from access to cheaper imports explain the
smaller aggregate reduction in value added prices (-0.88%), as compared to output prices
(-1.330/0; in Table 2). However, only the three export-oriented mining sectors actually experi
ence an increase in value added prices. Finally, given fixed input coefficients, our value
added results exactly mirror the already-discussed output effects in Table 2.

Labor is assumed to be sector-specific in the agriculture and government sectors, and
mobile within the non-agricultural sectors. Reflecting the 0 verall reduction in value-added
prices, the economy-wide average wage rate falls by -0.87% as a result of trade liberalization,
although the agricultural wage rate falls somewhat less (-0.55%). Within the non-agricultural
sectors, the increase in value-added prices in the mining sectors translates into a substantial
movement of labor supply toward these sectors. The reduction in the non-agricultural wage
rate (-0.88%) closely mirrors the fall in the aggregate value added price (-0.88%). It is note
worthy that, despite the strong reduction in their 1abor demand, the three highly-protected
sectors playa very minor role in determining the non-agricultural wage rate as they contrib
ute relatively little to overall employment (Share in Total Wages). However the contribution
of all of the initially protected sectors (those for which tariffs were initially positive; Table 2)
to employment was around 17%. After the elimination of tariffs, labor is reallocated from
these sectors to the other sectors through a reduction in wage rates.

25 While construction exports also increase substantially, the amounts involved are insignificant given their
small initial level.
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Table 7: Factor Effects (Core model)
Changes in Shares Change in

VaJoeadded Waees Cap. ret. Total Total Wage Cap. Labor Capita)
Sectors Price Volume In VA in VA Wages Cap. ret. Rate Ret. Supply Supply
A2riculture -0.55 0.00 50.1) 49.89 2.70 5.43 -0.55 -0.55 0.00 0.00
Coal 0.07 1.03 41.41 58.59 0.85 2.45 -0.88 0.76 2.49 0.00
Gold 0.08 3.25 68.68 31.32 2.51 2.32 -0.88 2.23 4.75 0.00
Other mining 0.55 1.65 42.98 57.02 1.68 4.51 -0.88 1.66 3.86 0.00
Food -1.06 -0.28 SJ.03 48.97 2.6J 5.08 -0.88 -1.25 -0.56 0.00
Textiles -0.97 -0.88 86.72 13.28 1.30 0.40 -0.88 -1.55 -1.01 0.00
Footwear -2.26 -3.93 65.83 34.17 0.13 0.14 -0.88 -4.84 -5.93 0.00
Petroleum -1.28 -0.58 48.82 51.18 2.98 6.33 -0.&8 -1.66 -1.18 0.00
Other non·metJallic mineral products -1.98 -2.01 55.07 44.93 0.59 0.98 -0.88 -3.29 -3.63 0.00
Basic iron and steel -0.66 0.61 64.86 35.14 4.19 4.59 -0.88 -0.26 0.94 0.00
Eleetrteal machinery -2.19 -2.17 52.59 47.41 0.46 0.84 -0.&8 -3.61 -4.10 0.00
Radio -0.99 -0.63 79.94 20.06 0.32 0.16 -0.88 -1.40 -0.79 0.00
Transport equipment -1.02 -0.53 72.14 27.86 1.49 1.17 -0.88 -1.37 -0.74 0.00
Other manufaduring -1.13 -0.48 56.03 43.97 2.68 4.25 -0.88 -1.45 -0.86 0.00
Electricity -0.60 0.23 35.00 65,00 1.47 5.54 -0.88 -0.45 0.65 0.00
Water -0.93 -0.02 20,06 79.94 0.16 1.26 -0.88 -0.94 -0.08 0.00
Construction -0.87 0.04 76.66 23.34 3.68 2.27 -0.88 -0.85 0.05 0.00
Trade -0.90 -0.39 92.67 7.33 17.06 2.73 -0.88 -1.16 -0.42 0.00
Hotels and restaorants -0.78 0.13 45.37 54.63 1.43 3.49 -0.88 -0.69 0.29 0.00
Transport services -0.77 0.41 70.21 29.79 5.47 4.70 -0.88 -0.49 0.59 0.00
Communications -0.91 -0.12 73.54 26.46 3.48 2.54 ~0.88 -0.99 -0.16 0.00
Financial intermediation -0.98 -0.16 51.12 48.88 6.66 12.89 -0.88 -1.09 -0.32 0.00
Real estate -l.5S -0.27 20.57 79.43 2.04 15.98 -0.88 -1.75 -1.32 0.00
Business activities -0.88 -0.07 92.59 7.41 3.96 0.64 -0.88 -0.93 -0.07 0.00
General !.overnment -0.88 0.00 88.95 11.05 23.07 5.80 -0.88 -0.88 0.00 0.00
Health and social work -1.03 -0.22 50.19 49.81 1.38 2.78 ·0.88 -1.17 -0.44 0.00
Other activities and services -0.89 -0.15 93.85 6.15 5.64 0.75 -0.88 -0.99 -0.16 0.00
ALL* -0.88 0.00 66.93 33.07 100.00 100.00 -0.87 -0.90 0.00 0.00

Legend: VA=value added; ret.=returns; cap.=capita1.; *: Averagevariation for volumes- Laspeyresindex variationfor prices

Table 8: Nominal Income Effects (Core model)
Labor Change In income from:

A2. Non-a2. Gov. Capital Other I All
Chanee in rate of return -0.55 -0.88 -0.88 -0.90 -0.88 Labor I Total

Shares in total nominal income Ae. Non-a£. Gov. I Capital Other (dYH)
African 3.JO 52.08 18.00 I 9.40 17.41 100.00 -- . - - . - - -- . -5 -0.87

Coloured 3.19 62.94 20.99 7.25 5.63 100.00 5 -0.87
Indian 0.46 100.00 2 -0.88



Wages decline even less in the agricultural sector, where labor is also assumed to be sector
specific, given its low initial tariff rates and the consequent minimal output effects from trade
liberalization. Finally, the wage rate in t he government sector is indexed tot he e conomy
wide value-added price index and thus also falls by 0.880/0.

Capital is assumed to be sector-specific in this short-term model. As a result, varia
tions in the rates of returns to capital closely follow changes in the value-added prices of their
respective sectors. These rates fall most in the three highly protected sectors although these
sectors playa minor role in determining the aggregate rate of return to capital, as they employ
a relatively small share of all capital (Share in total capital returns). In contrast rates of return
to capital increase in the three export-oriented mining sectors. On average, this rate of return
declines slightly more (-0.90%) than the wage rate (-0.87%).

We conclude that the relatively important differences in output and value-added price
variations tend to cancel out such that there is very little difference in factor price variations,
with the limited exception of agricultural wages.

Housebold gross income effects (Table 8)

Factor price changes affect household income differently according to each household
category's endowments of agricultural labor, non-agricultural labor, government sector labor
and capital. As we have no information on household endowments in capital by sector, we
assume that all households receive the economy-wide average rate of return on their capital
endowments.

We have seen that factor rates of return vary in roughly the same proportions: Non
agricultural and government sector wage rates both fall by 0.88%, whereas the average rate of
return to capital falls by 0.90% and the agricultural wage rate falls by only 0.55% (first line
of Table 4). These changes translate into a 0.87%-0.88% reduction in gross household in
come (dYH) in the South African economy. As African and Coloured households derive a
slightly higher share of their income from agricultural wages and a slightly smaller share of
their income from capital, we observe a smaller reduction in their gross income. However,
these differences are extremely small.

Consumer price effects (Table 9)

In addition to its income effects, trade liberalization influences household welfare by
reducing import prices and, in the face of this increased import competition, domestic prices.
On the consumer side, our model predicts that the removal of all import tariffs would lead to
a 1.7% reduction in consumer prices in South Africa. Of course, households are affected dif
ferently by consumer price reductions according to their consumption patterns. In this respect,
we note that "White" households have a slightly smaller consumer price reduction given their
smaller consumption of the initially protected goods although, once again, the difference is
marginal.

Disposable income and welfare effects (Table 10)

We noted earlier that gross household incomes fall by roughly 0.87%-0.88%. How
lever, the imposition of a compensatory 9.68% increase in direct taxes results in an overall
reduction of2.28% in net incomes.
I
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Import Indirect Change in domestic prices Consumption shares

Seetors Intensity tax rate Imports Leeal output Consumer African Coloured Indian White
Attriculture 6.67 1.71 -0.63 -1.37 -1.32 1.92 0.45 0.90 4.56
Coal 5.67 0.18 0.00 -1.32 -1.24 0.08 0.02 0.0\ 0.01
Gold 0.00 0.00 0.00 -2.84 -2.84 0.00 0.00 0.00 0.00
Other mining 62.36 0.03 -0.01 -1.20 -0.46 0.00 0.00 0.00 0.00
Food 5.62 12.40 -6.50 -1.46 -1.81 37.66 41.24 28.33 18.73
Textiles 11.95 5.10 -8.04 -1.68 -2.58 6.83 6.55 5.81 3.74
Footwear 18.66 3.05 -20.90 -1.97 -7.03 1.99 1.74 1.37 0.72
Petroleum ]7.41 13.30 -4.93 -1.67 -2.36 6.51 6.70 9.66 10.58
Other non-metallic mineral products 13.4J -0.73 -13.02 -1.92 -3.72 0.09 0.05 0.07 0.07
Basic iron and steel 32.15 2.91 -2.24 -J.74 -1.91 1.23 1.44 1.59 1.35
Electrical muhinery 23.55 3.44 -9.57 -2.43 -4.42 0.18 0.16 0.3J 0.25
Radio 5J.36 7.44 -3.27 -1.89 -2.68 1.83 J.93 2.02 2.04
Transport equipment 33.06 4.39 -4.6J -2.37 -3.19 1.62 2.80 5.87 6.06
Other manufacturing 15.17 1.77 -6.31 -1.86 -2.61 6.18 4.21 4.57 3.12
Electricity 0.00 2.41 0.00 -0.94 -0.94 2.49 2.82 1.7J 1.45
Water 0.13 1.55 0.00 -1.18 -LI8 0.27 0.53 0.50 0.38
Construction 0.56 4.29 0.00 -1.91 -1.90 0.00 0.00 0.00 0.00
Trade 0.08 0.35 0.00 -1.19 -1.19 0.80 0.74 1.74 1.92
Hotels and restaurants 1O.6J 4.J8 0.00 -1.24 -1.10 2.25 1.73 2.59 3.39
Transport services 16.05 -1.14 0.00 -1.43 -J.20 7.93 5.60 4.62 2.70
Communications 4.87 1.01 0.00 -1.30 -1.24 1.60 2.77 4.12 3.56
Financial intermediation 1.87 1.96 0.00 ·1.20 -1.17 3.99 4.96 6.09 10.42
Real estate 0.33 5.09 0.00 -1.59 -1.58 5.03 6.25 1.68 13.13
Business activities 3.45 1.]2 0.00 -1.23 -1.19 0.22 0.34 0.35 0.67
General ttovernment 0.00 0.51 0.00 -1.15 -1.lS 0.18 0.18 0.64 0.33
Health and social work 0.40 5.96 0.00 -1.45 -1.45 3.33 3.40 4.23 5.84
Other activities and services 2.61 4.60 0.00 -1.20 -1.17 5.71 3.41 5.23 4.99
ALL 12.29 -3.82 -1.48 -1.77 100.00 100.00 100.00 100.00

Chanee In household consumer price -1.90 -1.90 -1.91 -1.80

Table 10: Disposable Income and Welfare Effects (Core model'
African Coloured Indian White All

Change In nominal income -0.87 -0.87 -0.88 -0.88 -0.87
Initial direct tax rate 11.78 9.67 14.31 14.25
Change In direct tax rate 9.68 9.68 9.68 9.68
Change In net nominal income -2.1S -1.90 -2.48 -2.47 -2.28
Share of transfers out 0.99 28.42 4.98 2.59 4.35
Change in disposal income -2.17 -2.36 -2.58 -2.52 -2.35
Propensity to save 1.20 0.39 0.44 0.69 0.89
Change In total consumption -1.56 -2.16 -2.36 -2.17 -1.90
Change In consumer price Index -1.90 -J.90 -1.91 -1.80 -1.77
Cbanee In welfare (EV/nomlnallncome) 0.30 -0.16 -0.37 -0.31 -0.03



While there is only a marginal difference between household categories in the gross
income effects of trade liberalization, we observe larger differences in terms of net income.
Net incomes of Indian and White households fall most (-2.48% and -2.47%), as their initial
direct tax rates are highest. Coloured households are least affected by the increase in direct
taxes such that their net income falls by only -1.90%.

However, Coloured households are also characterized by the relatively large share of
transfers they pay to others (primarily African households). As these transfers are indexed to
the value added price index, which falls less than net income, their disposable income falls in
roughly the same proportion (-2.36%) as the other household categories. African households
have the smallest reduction in disposable income (-2.17%).

The general reduction in prices also reduces the cost of investment, which allows for a
reduction in household savings as we impose fixed real investment (to avoid dynamic welfare
issues), fixed public savings'? (to avoid analyzing the welfare impacts of government spend
ing) and fixed foreign savings'" (to avoid a "free lunch" scenario and dynamic debt issues). In
a sense, we force households to consume the windfall of cheaper investment in order to cap
ture its welfare effects in this static framework. This is achieved by applying a uniform
household savings reduction factor, which is endogenously determined to be roughly 50%.
Consequently, total household nominal consumption falls less than disposable income, par
ticularly in the case of "African" households, which have the highest initial savings rate. On
the other hand, Indian households experience the largest decline in disposable income.

When we combine these income, savings and consumer price effects, we observe that
overall welfare falls slightly as a result of trade liberalization. Indeed, the average reduction
in aggregate nominal household consumption (-1.90%) is roughly equal to the predicted re
duction in the consumer price index (-1.77%), such that real consumption and, consequently,
household welfare is practically unchanged.

However, trade liberalization does have distributive effects. "African" households
have a positive welfare effect due to their smaller nominal consumption decline. On the other
hand, "Indian" households lose most, as their nominal consumption declines most, followed
by "White" households, which benefit marginally less from the decline in consumer prices.

Policy makers should be aware of the above production, labor, income and welfare
implications of trade liberalization in the context of their negotiations with the WTO, the EU,
SADC, SACU and other bilateral FTAs. Generally speaking, our results suggest that com
plete trade liberalization would lead to a reallocation of labor toward the mining sector and a
general increase in imports, exports, real wages and employment, as well as a general reduc
tion in consumer prices. However, if government compensates lost tariff revenue through an
increase in direct taxes, whereas real net income would fall, particularly for Indian and White
households. Where it is not possible or desirable to use trade policy to pursue other objectives,
these simulations can be used to identify and explore various accompanying measures that
could offset any undesired impacts. This, ofcourse, is an illustration ofone policy simulation.
Alternative simulations involving, for example, partial trade liberalization, other policy
shocks or different compensatory tax mechanisms could be used to compare their implica
tions.

26 Public savings are fixed in real terms through the introduction ofa general price index.
27 Foreign savings are fixed in foreign currency terms.



MODEL 1: Disaggregation of labor by gender (Tables At-AS in appendix)

We now compare the results obtained when labor is disaggregated by gender. Male
and female labor are assumed to be imperfect substitutes. For example, if the relative wage of
male workers increases, producers may seek to replace them by female workers, but this re
quires an ever increasing number of female workers.

We observe only minor changes in the overall results. Generally speaking, the imper
fect substitution between male and female labor creates an added rigidity in the model such
that volumes adjust slightly less and price variations are marginally greater.

However ~ this model also allows us to better differentiate the impacts on male and
female workers. We first observe that male wage rates fall less (-0.51%) than female wage
rates (-0.95%) in aggregate and in the non-agricultural labor market in particular (-0.47%
vs -1.05%). This is due to the fact that male workers derive substantially more labor income
from the mining sectors where labor demand increases. In contrast, female workers are more
concentrated in Textiles and certain service sectors (Trade, Financial intermediation, Real
estate, Health and social work and Other activities) where value added prices and production
fall and where, consequently, labor demand fall more than average/". Given that consumer
prices fall by roughly 1.35%, real wage rates actually increase for both male and female
workers. However, as we assume full employment in this version of the model, there are no
effects on aggregate demand for male and female labor, although there is a reallocation of
this labor toward the mining sectors. Rates of return to capital only change marginally with
respect to MODEL O.

We had already observed slightly weaker g ross income losses (dYH) for "African"
and "Coloured" households due to their greater dependency on agricultural wages (which fall
least) and lesser dependency on returns to capital (which fall somewhat more). This effect is
completely reversed in the gender disaggregate model by the fact that these two household
categories receive a smaller share of their income from non-agricultural male wages (which
experience the second smallest reduction). Consequently, "African" and "Coloured" house
holds experience slightly larger gross income losses than "Indian" and "White" households.
Although consumer prices fall slightly more in this model, "White" households continue to
benefit the least from this. However, these small changes in gross income and consumer price
effects do not alter our earlier conclusions on the consumption and welfare effects of trade
liberalization, which suggest that "African" households are the only ones that gain, primarily
due to their moderate initial direct tax rate and consumer price savings.

In conclusion, the gender decomposition of labor, combined with the hypothesis of
imperfect substitution between male and female labor'", allows us to discover that trade liber
alization has a much more positive effect on male real wage rates than on female real wage
rates. In policy terms, if government does not want trade liberalization to increase the relative
wage rates of men to women, it may explore alternative tariff reduction packages, alternative
compensatory mechanisms to offset lost tariff (e.g. sales tax), or accompanying measures to
encourage female-intensive sectors. Policy implications for income distribution effects and
all other results of the model remain essentially the same as in the "core" model.

28 Note that the larger reduction in value added prices in these service sectors is primarily due to their lower
input intensity and consequent input cost savings from trade liberalization.
29 Imperfect substitution implies that an increasing number of female workers is required to replace a given
number ofmale workers such that increased demand for male workers results in an increase in their real wages.



Table 1: Growth, Employment, and Redistribution (GEAR) macroeconomic framework
Policy Policy measures Expected outcome
Fiscal policy • Deficit reduction • Contain debt service

• Income tax revision • Counter inflation

• Decrease government consumption • Free resources for investment by
expenditure decreasing government dissaving

• Decrease tax to GDP ratio • Promote redistribution

• Correct fiscal drag
Monetary • Tight monetary policy • Reduce inflation
policy • Relaxation of exchange controls • Stabilize REER

• Relax access to domestic credit by for- • Increase domestic saving and
eign investors investment

• Doubling limit for institutional inves- • Promote higher economic growth
tors to obtain foreign assets via asset • Increase employment opportuni-
swaps ties

• Promote equitable income distri-
bution

Trade policy • Accelerate tariff reform • Contain input prices

• Tax incentives • Facilitate industrial restructuring

• Competition policy • Stimulate new investment

• Offset import cost against exports • Rise in non-gold exports

• Replace quantitative restrictions with • Rise in private investment
tariffs • Rise in manufacturing

• Phase out GElS • Increase foreign fixed investment

• Accelerated depreciation for new • Develop SMMEs
manufacturing investments ..

• Promote SMMEs
Labour mar- • Increase labour market flexibility • Rise in competition and labour
ket policy • Reduce indirect wage cost intensive growth path

• Increase incentives for more shifts, job- • Accelerate investment and em-
sharing, and increase job flexibility ployment

• Productivity linked wage increases • Lower inflation pressures

• Wage moderation • Flexible collective bargaining

• Flexible regulatory labor market structures
framework • Wage and salary rises limited by

productivity growth
Source: South Africa Human Development Report 2003, p. 189.

II.3 Trade policy, regional and international trade composition

South Africa is member of World Trade Organization (WTO) since 1995 and since
1969 participates to the Southern Custom Union. The Southern African Customs Union, the
oldest Customs Union in the world, came into existence on 11 December 1969 with the sig
nature of the Customs Union Agreement between South Africa, Botswana, Lesotho, Namibia
and Swaziland. Its aim is to maintain the free interchange of goods between member coun
tries. It provides for a common external tariff and a common excise tariff to this common
customs area. The trade and investment liberalization play key roles in this process

The pace of trade liberalization quickened after South Africa became a signatory to
the Marrakech Agreement. Initial progress in rationalizing the very complex tariff regime and
with lowering the overall level of nominal and effective protection was relatively fast (see
Table 2). These data show that between 1990 and 1999, the number of tariff lines was re
duced from 12500 in 200 tariff bands to 7743 in only 47 tariffbands. In fact, if the consider-



for more than 20 per cent of total exports in 1997-2001, down from more than 35 per cent in
1991-96 (TIPS 2002). The performance of imports in the transition and liberalized periods
also suggests that the r efonns may h ave a Iso stimulated import growth, albeit marginally.
TIPS (2002) shows that in the transition period imports grew by an average of 11.7 percent
between 1991 and 1996 but grew only by 0.1 percent between 1997 and 2001. The relatively
low growth in the latter years is puzzling given that tariffs were falling in this period although
GDP growth was muted. Imports, just as exports, are dominated by manufactured and mining
imports, accounting for over 86 percent of imports over the two periods.

In terms of trade competitiveness, South Africa has on average experienced a 50%
decline in terms of trade with the exclusion of gold (Ndhlela and Nkala (2003)). Although the
terms of trade inclusive of gold have increased by about 20% during the same period, the
overall decline in the terms of trade reflects a critical weakness in the structure of the coun
try's trade composition (see Figure 1).

Figure 1: Terms of Trade Developments: 1960-2002
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As Ndhlela and Nkala (2003) point out, the main structural weakness in South Africa's
trade composition is the fact that the country is a major exporter of primary and intermediate
commodities to industrialized country markets. Like all developing countries, a large propor
tion of exports consists of unprocessed raw materials, with the mining industry contributing
the greatest proportion to the country's total exports. The proportion of manufactured goods
in exports has however experienced a significant rise with a higher proportion of raw materi
als being processed before export. Major export commodities are gold, diamonds, platinum,
wool, sugar, manganese and chrome ores, asbestos, atomic energy materials and base miner
als such as coal, antimony, copper and iron ore. Exports of chemicals, metal products, ma
chinery, transport equipment and manufactured goods have increased, particularly to Africa,
in recent years.

11.5 GDP Structure and Performance

South Africa's economy is very diverse as illustrated in Table 3.



Unemployment, currently averaging about 25 percent to 35 percent of the economi
cally active population, constitutes one of the major economic policy challenges to the South
African economy. According to the ECA (2002) report, in 1995, industry accounted for 32
percent of formal employment in South Africa. Between 1995 and 2001, it fell by around 14
percent, compared with a drop in total non-agricultural employment of around 10 percent. In
the construction sector and mining sectors, employment fell by 37 percent and 30 percent
respectively, mainly reflecting a shift towards casual labor in the former (ECA, 2002). Figure
3 shows that employment performance has been poor since the mid-1960s and the picture has
not altered much since 1994. In the first half of the democratic decade, we notice that the
brief economic recovery was sufficient to temporarily reverse the decline in formal employ
ment occurring throughout the 1990s. In the latter half, 1996-2002, the employment rate ac
tually declined. Non agricultural employment declined by 21 percent while public sector
employment declined by 1.5 percent. Overall, employment declined by 15.4 percent in the
1990s. This suggests that the liberalized economy was not really creating jobs. A look at Fig
ure 3 suggests that a proximate cause for the poor employment performance may have been
poor economic growth. Importantly, the relationship between GDP and employment has
changed since the 19805. During the 1980s, employment appears to have increased during
some years, despite negative GDP growth (with the average annual labor productivity growth
between 1980 and 1990 at only 0.2 per cent). In the 1990s, by contrast, employment growth
was always below GDP growth. This is indicative of what has now become known as the
jobless growth phenomenon, indicated by the increase in the gap between the economic
growth and the growth in employment during the latter years.

Figure 3: Economic growth and formal employment: 0/0
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Figure 4, based on the so-called "narrow" definition of unemployment shows unem
ployment rates by skill class. In line with the aggregate figures above, for all classes of labor,
unemployment rates were quite low in the early 1970s. However, since 1976 unemployment
rates for unskilled and semi-skilled labor have increased, reaching a climax in 1995 and con
tinuing to rise in the latter 1990s. Note that in sharp contrast the unemployment rate for
highly skilled workers has been negligible throughout the period. The unemployment rate for
skilled labor has even begun to rise in recent times.



6 shows real remuneration per employee by labor class since 1970. In 1999, real remunera
tion per highly skilled worker was at 90 percent of the 1970 level while real remuneration per
skilled worker increased to 110 percent of the 1970 level. In contrast, real remuneration per
unskilled and semi-skilled worker in 1999 had grown to 250 percent of the 1970 level. Based
on these data, Arndt and Lewis conclude that it's the cost of unskilled and semi-skilled labor
that has contributed to the resulting employment fall. Contrary to the skilled employment
case where employment growth has been associated with slow wage growth, slow employ
ment growth within the unskilled ranks has been associated with substantial real remunera
tion growth.

!Figure 6: Remuneration per employee
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11.7 Income distribution and Poverty

South Africa has one of the worst income distributions in the world. As shown in Fig
ure 7, the Gini coefficient, which measures the degree of income inequality, was 0.56 in 1995
and 0.57 in 2000, implying that the income distribution has been getting worse across the
country. In addition, the Gini coefficient not only takes high values for the country as a whole,
but also for individual population categories, suggesting a high degree of inequality within
each major ethnic group. The Gini coefficient is higher for Africans than for Whites. More
significantly, according to ILO (1999), income distribution within population groups wors
ened between 1990 and 1995 while inequality decreased between groups. This may reflect
the fact that the end of apartheid-based discrimination has created new employment opportu
nities for highly skilled Africans. Income is also unevenly distributed among rural and urban
areas.



A gender segregated labor market in South Africa may be explained by discrimination
against women in education and training during t he apartheid period, which was removed
after 1994. The evidence in the post apartheid education primary and secondary enrolment
and literacy ratios however suggest a dramatic improvement in these indicators for women
(World Bank (2004»). Women are engaged primarily in such low-paid occupations as agricul
ture, private domestic, health and education, while men are spread fairly evenly throughout
the economy. This trend between men and women has not changed much as seen in the 2001
census data represented in figure 8.

Figure 8: Employment by sector and gender

EMPLOYMENT MEN AND WOMEN

mtvW..E %

I.FEMALE_%

u....
ow
UJ
D:
w
D....
Z
W

~
W
D.

Source: Calculation from the 2001 Census

Looking at employment in formal versus informal sectors, we note that in broad terms,
women are concentrated in informal services and informal trade. In 1995 33% of the eco
nomically active African women were own account workers compared to 6% ofAfrican men.
Women are generally concentrated within the low profit activities, generally earn less and
tend to have smaller activities in the informal sector, (Baden et ol (1998». Although in gen
eral more women than men worked in the informal sector, the sectoral distribution of men
and women in the informal sector as well as the occupations are very similar to the formal
sector. Valodia (2000) gives more corroborating evidence validating this.

As shown in Table 4, unemployment rates for women are much higher than for men,
especially in urban areas where they were estimated at over 28 per cent in 2001, compared to
the male unemployment rates of 24.1 per cent. Out of these women, black, Indian and col
oured women are mostly a ffected. Official unemployment is more acute in the rural areas
than in the urban areas.



though still significant, is smaller in community, social and personal services than in other
sectors. The gap has tended to narrow in the long run though data should be interpreted with
caution due to methodological changes (see Hofineyr (1993) and Crankshaw (1997)). Ac
cording to ILO (1999), during the last few years the gap seems to have remained unchanged.
The continuing increase of the relative wages of African workers in community services may
be due to policy changes in the public sector after the end of apartheid.

The same narrowing in the globalized era has not been perceived in the gender wage
gaps from the available anecdotal evidence. There is a growing literature showing gender
differences are also seen in terms of earnings. According to Figure 9, there are substantial
monthly eaming differentials by gender. Mean incomes per industry are in favor of men as
opposed to women as seen in the figure below.

Figure 9: Mean monthly income by gender (1999)

• women I
gMen .

Source: Statistics South Africa, October Household Survey 1999

Women generally earn less than men in formal sector employment in the globalized
era. Women's earnings were estimated to be 65-95 percent of men's (Valodia, 1996). Using
the October household survey for 1999, Rospabe (2002) shows that the cumulative earnings
distribution of female workers is first order dominated by the distributions of income for male
workers. Further, it was found that women's manufacturing earnings were more severely
affected than 0 ther se ctors with women's earnings being 0 verall 7 3% percent 0 f m en's in
metropolitan areas. This ism ainly because 0 fthe lower positions 0 fwomen (Pillay, 1993
cited in Bundlender, 1995). Bundlender (1997) also found that even for those with the same
qualification, there was substantial discrimination in earnings between men and women.
Rospabe (2002) estimated the average earnings gap between males and females to be about
20 percent. These differences are attributed to differences in productivity between the two
genders and to labor market discrimination against women, (Rospabe, 2002).

11.10 Leisure and Domestic Work Activities

The 2000 South African survey of time use shows that men are more likely to be pro
ducing market goods and services and take more leisure time. Women, meanwhile, are more
likely to do the work of rearing and caring for children, caring for other household members,
cooking, and cleaning (Table 5).

Table 5: Male and Female work and leisure time (in percent)

lMale household work
Male learning and other leisure
Male Personal care

African Coloured

6.6 5.3
36.8 37.1
56.6 57.6

Indian

4.6
37.6
57.8

White

6.9
38.6
54.S



method is, however, difficult to use when it comes to estimate the household commodities
and to value them at the market "closest substitute" price.

For input-based valuation one needs intermediate consumption, measured in physical
term, and market prices for the physically-measured items to convert them into a monetary
measure. To perform the full input-based calculations, one need to separate goods purchased
by the household in which are used for final consumption, which for intermediate consump
tion and which are fixed assets!".

When the require data are unavailable to apply the output-based method, or the full
input-based calculation, analyst generally used the estimated value of labour as an indicator
of the value of household productiorr'". The South African survey for time use provides an
estimate 0 f t he time in hour spent 0 n non-market work. These h ours are converted i nto a
monetary value by assigning an hourly wage to the time spent on various activities. Budlen
der and Brathaug (2002) have clustered the different approaches to wage imputation into four
broad categories: the mean (average) wage approach, the opportunity cost approach, the gen
eralist approach, the specialist approach.

We use the mean wage approach to impute an hourly wage to the time spent by
household on various non-market a ctivities. This approach has been preferred to the other
according to the data available at this stage of the work. Unpaid household work has been
collected at the representative household level (African, Coloured, Indian and White), and, of
course, at the individual level, other method of wage imputation, such as the opportunity cost
or others, could be more suitable to assign a monetary value to the unpaid household work.
The mean wage is calculated separately for male and female and for population group so that
we come up with eight mean wages (appendixes 5 and 6). Then, we estimate the hourly wage
by gender and population group and assign them to household unpaid work and leisure time.
Results ofestimating and valuing the non-market activities are presented in table 5.

Engendering the standard SAM consists in breaking down the workers into males and
females. An external matrix provides the gender decomposition of paid workers by industry,
occupation and race from the Statistic South African SAM for 1998. The distribution ofmale
and female labor income over the household categories (race or population group) is then
given. We use information from the survey for time use in 2000 to disaggregate industries'
unpaid work between male and female.

We extend the Gender-aware SAM to include household production using information
provided by the South African survey for time use (2000). In the ECA Guidebook - 4.4.A
Guidebookfor Mains/reaming Gender Perspectives and Household Production into National
Accounts. Budgets a nd Policy (ECA 2004)", household production that is i neluded in this
work is defined as comprising:

(1) Non-SNA production providing unpaid services for own final use

19 Budlender et al, (2002) mention that some European countries are attempting to use the Classification of Indi
vidual Consumption by Purpose (COICOP) to help with this decision. Schafer and Schwarz (1992) and Var
jonen et al. (1999) suggest an allocation ofdifferent categories ofgoods. As stated by the authors it is difficult to
follow t his approach in South A frica as the country has not yet developed the COICOP system in sufficient
detail.
20 This method should not substantively influence results obtain in a macroeconomic framework, as substitution
and complementarity between factors and intermediate consumption are captured in the household direct utility
fnnl"'f;nn



IV. SIMULATION RESULTS

Our simulation involves the elimination of all import tariffs where government reve
nue is maintained constant through an endogenous uniform increase in direct income taxes.
Alternative compensatory tax mechanisms - sales tax, value-added tax, etc. - could also be
examined. Trade liberalization emerges as one of the key policy issues from our discussion in
section II. This simulation is also meant to serve as an illustration of the key differences that
appear in the types of gender-disaggregated models we have developed, in particular: gender
differences in wage rate, labor market participation, domestic work participation and leisure
effects. These differences are very likely to appear with alternative simulation scenarios and,
indeed, the model is designed so that it can easily analyze a wide range of policies.

We trace the impacts of this shock as it channels through import prices and the result
ing sectoral reallocation ofproduction and inputs, factor price adjustments, household income,
consumer prices and, finally, household welfare. The analysis is initially based on a core
model in which t here are no gender aspects. This serves as a reference case to which we
compare the successive introduction of: i) a decomposition of labor by gender; ii) endoge
nous labor supply and leisure demand; iii) domestic work activities.

Trade and output effects (Table 6)

In 1998 South Africa had a very discriminatory trade regime (tm). Although the aver
age overall observed 22 tariff rate is 3.93%, average tariff rates in specific sectors range up to
26.42% (footwear). High initial tariff rates also apply to other non-metallic mineral products
(14.97%) and electric machinery (10.58%). We refer to these three sectors as the highly pro
tected sectors hereon. Consequently, the initial impact of the removal of all tariffs is a fall in
import prices that is particularly high in these sectors. Local consumers react by increasing
their imports of these goods roughly in the same proportion to the fall in import prices. Im
ports of footwear, for example, increase by 24.16%.

Of course, this import surge comes at the expense of domestic competitors who ex
perience a decline in the volume and price of their sales on the local market. Given the imper
fect substitution between local and imported goods (CES), as well as the relatively small
initial import intensities (imports/domestic consumption), the changes here are proportionally
much smaller. The sectors with the most substantial reductions in local sales are again the
highly protected sectors: Footwear (-4.03%), Electric machinery (-2.58%) and Other non
metallic mineral products (-2.3%). These sectors are also among those experiencing the most
important reduction in domestic prices, however they are joined by a number ofother sectors,
in particular Gold (_2.84%)23, Transport equipment (-2.37%) and Construction (-1.91%)24.

22 The "observed" tariff rates are derived from actual duty collections and may differ from official tariff rates as
listed in the customs law due, for example, to tariff exemptions.
23 This reflects the strong growth in gold exports that will be discussed below.
24 Due primarily to the trade liberalization-induced reduction in input costs for these input-intensive seeton:



Given a fixed current account balance and fixed nominal exchange rate, the 1.92%
increase in total imports leads to a real exchange rate depreciation (through a reduction in the
average 1evel 0 f domestic prices) and a corresponding 1 .97% increase i n exports. Exports
increase most in the export-intensive (Exports/Output) sectors such as Gold (3.49%), Basic
iron and steel (2.08%), Transport equipment (2.08%) and Other mining (1.92%)25. Export
prices are assumed to be constant and determined in the international market.

Variations in exports and domestic sales determine the changes in output. The three
highly protected sectors also experience the strongest output declines, as the fall in domestic
demand is only marginally offset by increases in exports. They are also among the sectors
with the strongest output price reductions, although they are joined by two of the sectors in
which we earlier noted substantial domestic price reductions: Transport equipment (-2.05%)
and Construction (-1.91%). The big winners from trade liberalization in terms of output vol
umes and (relative) output prices are the mining sectors (gold, coal and other mining) given
their strong positive export response and the large initial export shares in these sectors.

Factor Effects (Table 7)

We are primarily interested in how trade liberalization and its ensuing trade and out
put effects channel into factor and consumer prices and, ultimately, household income and
welfare. In this sub-section, we examine how the trade and output effects studied above influ
ence factor prices.

We first note that factor prices are tied primarily to value-added prices (net of input
costs) rather than output prices, as the former drive factor demands. While the strong output
price reductions carry through to value added prices in the three highly-protected sectors, the
other sectors with strong output price reductions (notably Transport equipment and construc
tion) have moderate declines in their value added prices, as their input costs fall even more
than output prices. Indeed, input cost savings from access to cheaper imports explain the
smaller aggregate reduction in value added prices (-0.88%), as compared to output prices
(-1.330/0; in Table 2). However, only the three export-oriented mining sectors actually experi
ence an increase in value added prices. Finally, given fixed input coefficients, our value
added results exactly mirror the already-discussed output effects in Table 2.

Labor is assumed to be sector-specific in the agriculture and government sectors, and
mobile within the non-agricultural sectors. Reflecting the 0 verall reduction in value-added
prices, the economy-wide average wage rate falls by -0.87% as a result of trade liberalization,
although the agricultural wage rate falls somewhat less (-0.55%). Within the non-agricultural
sectors, the increase in value-added prices in the mining sectors translates into a substantial
movement of labor supply toward these sectors. The reduction in the non-agricultural wage
rate (-0.88%) closely mirrors the fall in the aggregate value added price (-0.88%). It is note
worthy that, despite the strong reduction in their 1abor demand, the three highly-protected
sectors playa very minor role in determining the non-agricultural wage rate as they contrib
ute relatively little to overall employment (Share in Total Wages). However the contribution
of all of the initially protected sectors (those for which tariffs were initially positive; Table 2)
to employment was around 17%. After the elimination of tariffs, labor is reallocated from
these sectors to the other sectors through a reduction in wage rates.

25 While construction exports also increase substantially, the amounts involved are insignificant given their
small initial level.



Wages decline even less in the agricultural sector, where labor is also assumed to be sector
specific, given its low initial tariff rates and the consequent minimal output effects from trade
liberalization. Finally, the wage rate in t he government sector is indexed tot he e conomy
wide value-added price index and thus also falls by 0.880/0.

Capital is assumed to be sector-specific in this short-term model. As a result, varia
tions in the rates of returns to capital closely follow changes in the value-added prices of their
respective sectors. These rates fall most in the three highly protected sectors although these
sectors playa minor role in determining the aggregate rate of return to capital, as they employ
a relatively small share of all capital (Share in total capital returns). In contrast rates of return
to capital increase in the three export-oriented mining sectors. On average, this rate of return
declines slightly more (-0.90%) than the wage rate (-0.87%).

We conclude that the relatively important differences in output and value-added price
variations tend to cancel out such that there is very little difference in factor price variations,
with the limited exception of agricultural wages.

Housebold gross income effects (Table 8)

Factor price changes affect household income differently according to each household
category's endowments of agricultural labor, non-agricultural labor, government sector labor
and capital. As we have no information on household endowments in capital by sector, we
assume that all households receive the economy-wide average rate of return on their capital
endowments.

We have seen that factor rates of return vary in roughly the same proportions: Non
agricultural and government sector wage rates both fall by 0.88%, whereas the average rate of
return to capital falls by 0.90% and the agricultural wage rate falls by only 0.55% (first line
of Table 4). These changes translate into a 0.87%-0.88% reduction in gross household in
come (dYH) in the South African economy. As African and Coloured households derive a
slightly higher share of their income from agricultural wages and a slightly smaller share of
their income from capital, we observe a smaller reduction in their gross income. However,
these differences are extremely small.

Consumer price effects (Table 9)

In addition to its income effects, trade liberalization influences household welfare by
reducing import prices and, in the face of this increased import competition, domestic prices.
On the consumer side, our model predicts that the removal of all import tariffs would lead to
a 1.7% reduction in consumer prices in South Africa. Of course, households are affected dif
ferently by consumer price reductions according to their consumption patterns. In this respect,
we note that "White" households have a slightly smaller consumer price reduction given their
smaller consumption of the initially protected goods although, once again, the difference is
marginal.

Disposable income and welfare effects (Table 10)

We noted earlier that gross household incomes fall by roughly 0.87%-0.88%. How
lever, the imposition of a compensatory 9.68% increase in direct taxes results in an overall
reduction of2.28% in net incomes.
I



While there is only a marginal difference between household categories in the gross
income effects of trade liberalization, we observe larger differences in terms of net income.
Net incomes of Indian and White households fall most (-2.48% and -2.47%), as their initial
direct tax rates are highest. Coloured households are least affected by the increase in direct
taxes such that their net income falls by only -1.90%.

However, Coloured households are also characterized by the relatively large share of
transfers they pay to others (primarily African households). As these transfers are indexed to
the value added price index, which falls less than net income, their disposable income falls in
roughly the same proportion (-2.36%) as the other household categories. African households
have the smallest reduction in disposable income (-2.17%).

The general reduction in prices also reduces the cost of investment, which allows for a
reduction in household savings as we impose fixed real investment (to avoid dynamic welfare
issues), fixed public savings'? (to avoid analyzing the welfare impacts of government spend
ing) and fixed foreign savings'" (to avoid a "free lunch" scenario and dynamic debt issues). In
a sense, we force households to consume the windfall of cheaper investment in order to cap
ture its welfare effects in this static framework. This is achieved by applying a uniform
household savings reduction factor, which is endogenously determined to be roughly 50%.
Consequently, total household nominal consumption falls less than disposable income, par
ticularly in the case of "African" households, which have the highest initial savings rate. On
the other hand, Indian households experience the largest decline in disposable income.

When we combine these income, savings and consumer price effects, we observe that
overall welfare falls slightly as a result of trade liberalization. Indeed, the average reduction
in aggregate nominal household consumption (-1.90%) is roughly equal to the predicted re
duction in the consumer price index (-1.77%), such that real consumption and, consequently,
household welfare is practically unchanged.

However, trade liberalization does have distributive effects. "African" households
have a positive welfare effect due to their smaller nominal consumption decline. On the other
hand, "Indian" households lose most, as their nominal consumption declines most, followed
by "White" households, which benefit marginally less from the decline in consumer prices.

Policy makers should be aware of the above production, labor, income and welfare
implications of trade liberalization in the context of their negotiations with the WTO, the EU,
SADC, SACU and other bilateral FTAs. Generally speaking, our results suggest that com
plete trade liberalization would lead to a reallocation of labor toward the mining sector and a
general increase in imports, exports, real wages and employment, as well as a general reduc
tion in consumer prices. However, if government compensates lost tariff revenue through an
increase in direct taxes, whereas real net income would fall, particularly for Indian and White
households. Where it is not possible or desirable to use trade policy to pursue other objectives,
these simulations can be used to identify and explore various accompanying measures that
could offset any undesired impacts. This, ofcourse, is an illustration ofone policy simulation.
Alternative simulations involving, for example, partial trade liberalization, other policy
shocks or different compensatory tax mechanisms could be used to compare their implica
tions.

26 Public savings are fixed in real terms through the introduction ofa general price index.
27 Foreign savings are fixed in foreign currency terms.



MODEL 2: Endogenization of labor supply and leisure demand (Tables A6..All in ap
pendix)

In this second version of our model, we allow male and female workers to respond to
wage and income variations by modifying their labor supply. This is done through the intro
duction of a labor-leisure trade-off for households. We observe only minor changes in the
trade and output results. Generally speaking, households respond to the increase in the real
wage rate (as observed in the core model and Modell) by increasing their labor supply and
reducing their leisure time. Consequently, exports and output increase more than in the pre
ceding simulations, local sales decline less. Also output and local sale prices decline less than
when labor supply was rigid. However, the structure of these changes remain practically un
changed at the sectoral level with the mining sectors still expanding most and the three highly
protected sectors contracting most.

The principal differences observed with this model concern first of all the labor mar
ket results. With endogenous labor supply, households respond to the increase in average real
wage rates increase for both male and female workers by increasing their labor supply and
reducing their leisure time. As a result, average nominal wage rates decline more (-1.06
and -0.97, as compared to -0.95 and -0.51, respectively) than in the preceding model for fe
males and, correspondingly, real wage rates increase less.

As the real wage rate increase continues to be greater for male workers, it is the sup
ply of male labor that increases most (0.48% vs 0.15% in Table A6). This, in turn, dampens
down the gender gap in wage effects such that the fall in the nominal female wage rate (-1.06)
is now only moderately greater than that of the male wage rate (-0.97).

We also note that the increase in labor supply applies both to the agricultural and non
agricultural labor markets. In the case of the agricultural labor market, the greater increase in
male labor supply leads to a fall in relative wage rate of male workers. In the public sector
labor market, we assume that supply and demand are fixed such that male and female work
ers continue to be affected in the same manner.

These changes in the labor market results have some important implications for
household income, consumption and welfare effects. We first note that "African" households,
which were the only category to experience an increase in real consumption and welfare in
Model 1, react to this increased welfare (and the falling relative female wage rate) by in
creasing their female leisure time and reducing their female labor supply. Consequently,
whereas increased male and female labor supply reduce the nominal income loss for all other
household categories with respect to Modell, "African" households have a greater nominal
income loss in this endogenous Jabor supply model. Indeed, "African" households go from
being the household category with the best income and consumption results, to the category
with the worst results. However, as we take their increased leisure into account in our welfare
measure, they remain the only household category with a positive welfare effect. Generally
speaking, the welfare effects are slightly less negative in this model given that households are
given the freedom to adjust their labor supply and leisure.

South African policy makers will likely be delighted by the increases in real wages
and employment in this scenario, although they may want to seek ways to allow female
workers to share in these gains as much as their male counterparts.
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MODEL 3: Distinction between leisure and domestic work (Tables AI2-AI7 in appen
dix)

Up until now, we have entirely neglected domestic work by implicitly including it in
"leisure" time. In this third model, we distinguish leisure and domestic work time. This modi
fication has practically no impact on the results of the model. However, it does allow us to
examine to what extent labor supply changes are absorbed through variations in leisure and
domestic work. Given rigidities in home production activities - low elasticity of substitution
between male and female domestic work - we observe that the adjustment is achieved pri
marily through changes in leisure. In all cases except "African" female workers, we observe
that market labor supply increases, especially for male workers, whereas domestic work and,
even more, leisure falls. As the reduction in leisure is greater than in the preceding model
(where it was confounded with domestic work), the welfare effects are slightly more negative.

v. CONCLUSIONS

The above policy simulations provide an introduction to and demonstration that the
impacts of different macroeconomic policy shocks on men's and women's market work, do
mestic work, leisure, wages, income and welfare can be quantified using the gender-aware
ECA CGE model for South Africa. It is apparent that the analysis has generated important
results and intuitions from which different conclusions can be made for policymaking d e
pending on which policy variable is applied - an analysis that would be unnoticed in standard
non-gender-aware CGE model.

From the results it is also evident that encapsulating the full interaction of the market
economy with the household economy - the "binary or twin economy" approach is possible
by integrating gender-disaggregated data from household time use surveys into a SAM as a
data base for constructing a gender-aware CGE model (Table 8 of Part I of this Report). The
results further showed that the development of this model and its potential applications dem
onstrates one practical approach for mainstreaming gender perspectives and household pro
duction at large in national accounts, budget and policies. This points to the policy need for
African governments to integrate measures to overcome gender-based obstacles and chal
lenges into national growth and poverty reduction strategies by:

Officially recognizing the household economy as part of the total national econ
omy to be measured and integrated into the System ofNational Accounts;

- Reforming the national statistical system to introduce regular time use studies and
other household surveys to generate vital gender-disaggregated data;
Adopting National Satellite Accounts of Household Production (NSAHP) to pro
vide a database for strategic planning and policy analysis to identify more equita
ble and sustainable development options;

Although a significant number of developed countries have invested resources in col
lecting data on unpaid household work and some early estimates of household production
accounts have been made, no African country yet has regular data on the productive perform
ance of the household economy or on the uses of labour and capital in that economy.

We have examined the impacts of fiscal policy through trade liberalization, which in
volved the elimination of all import tariffs from national budget and a compensatory increase



in direct taxes, in a series ofmodels that progressively capture the reality of female work. We
first disaggregate male and female market labor, before endogenizing labor and leisure deci
sions and, finally, distinguishing domestic work from "pure" leisure activities. This series 0

models is used to examine the impacts of trade liberalization in the case of the South African
economy.

A number of important conclusions emerge from the analysis. We first observe that
trade 1iberalization penalizes the initially highly protected sectors (in p articular, Footwear,
Electric machinery and Other non-metallic mineral products) and favors the export intensive
sectors (in particular the mining sectors: Gold, Basic iron and steel and Other mining). While
nominal wages and average returns to capital fall, the general level of prices in the economy
fall even more such that real wages and, to a slightly smaller degree, real average returns to
capital, rise. "White" households emerge as the biggest losers. This is due primarily to their
higher dependency on capital income, their high initial direct tax rate (a uniform increase in
direct taxes serves as the compensatory mechanism to offset lost government tariff revenue)
and their smaller consumption of the initially protected goods for which prices fall the most.

Our primary interest is in the gender-specific labor market impacts of trade liberaliza
tion. When we simply disaggregate male and female market labor, we immediately observe a
strong gender bias against women with a nominal wage reduction that is more than twice as
big (-1.05 vs. -0.47). This strong result, which goes unnoticed in the non-gender
disaggregated core model, is due to the fact that female workers are concentrated in contract
ing se ctors: t extiles, which were initially among the protected 5 ectors, and several service
sectors, which benefit little from the fall in input prices. In contrast, male workers are more
concentrated in the expanding export-intensive mining sectors.

It may be argued that these results are exaggerated in that they do not allow house
holds any a djustment in their labor supply decisions. I ndeed, when we allow these adjust
ments, we observe an increase in labor market participation, particularly for males, in
response to the rise in real wage rates. This, in tum, diminishes the real wage gains and the
gender gap in these gains, although they both remain positive. Thus, trade liberalization leads
to an increase in real wages and labor market participation for all workers, but particularly for
male workers, although this results in reduced "leisure" time, once again particularly for male
workers. We also note that "African" households are the only group to experience rising real
consumption and that, as a result, they choose to reduce their labor market participation
unlike all other household groups.

Increased labor market participation comes at the expense of "leisure" activities.
However, as we all know, a large proportion of time spent outside market work is devoted to
domestic work rather than actual "leisure" activities, particularly for women. South Africa is
no exception here, as women spend roughly three times as much time in domestic work as
men. When we explicitly model these domestic work activities, we note that it is primarily
through a reduction in true "leisure" time that workers adjust to their increased labor market
participation, rather than through a reduction in domestic work activities. However, this result
applies both to male and female workers.

In conclusion, trade liberalization promises to increase the real wage rates and the
labor market participation of all workers, but particularly in the case of male workers. Thus,
our results indicate that the gender bias in wage rates and labor market participation would
increase as a result. Furthermore, we find that workers adjust primarily by reducing their lei-



sure time, although domestic work time also falls. As male workers increase their labor mar
ket participation proportionately more, they also reduce their domestic work participation
more, which accentuates the existing gender bias toward women performing domestic work.
At the same time, male workers also experience a much greater reduction than female work
ers in their pure leisure activities.

These results suggest a direct welfare loss for all workers, particularly male workers,
resulting from the fall in leisure time and the increase in market work time. However, this is
counteracted in part by an increase in real wages, once again primarily for male workers. As
male Jabor market participation and real wages increase more than for their female counter
parts, their income share increases, which is likely to reduce the bargaining power of females
in their households, although this is not modeled explicitly in this exercise. Finally, at the
household level, we note that trade liberalization brings about revenue losses for government
that, in this case, we assume to be compensated through an increase in direct taxes, which
explains the very small net negative impact on welfare.

Policy makers can use results generated by this type of model to explore alternative
policy shocks (e.g. differentiated tariff reform), alternative fiscal compensatory mechanisms
(e.g. direct taxes, VAT, sales tax, etc.) and various possible accompanyjng measures designed
to offset undesired impacts (e.g. policies to encourage female labor intensive sectors). In this
specific simulation, policy makers may seek ways to ensure that female workers share
equally from the real wage and employment gains by, for example, encouraging female la
bor-intensive sectors.

Our gender-aware model has allowed us to examine in detail the gender-specific wage,
market employment, domestic work and leisure implications of trade liberalization policies,
in addition to the standard trade, production, capital returns, income and welfare impacts of a
standard CGE model.

VI. RECOMMENDATIONS FOR FURTHER DEVELOPMENTS

The current version of this gender-aware CGE model provides detailed information on
how men and women are differently affected by a macroeconomic policy such as trade re
forms in terms ofmarket work and income distribution, non-market work and leisure time.

Additional policy simulations with current model

We have chosen to use trade liberalization as an example of a policy shock that can be
analyzed with this type of model. In particular, we examined the macro and gender impacts
of the elimination of tariff imports where lost government tariff revenue was replaced
through an increase in direct taxes. A first extension of this work would involve the analysis
of other gender- and policy-relevant scenarios with the current model.

One example would be an increase in the international prices of agriculture goods as a
result of the recent agreement on the elimination of agriculture subsidies. It is also possible to
examine other compensatory fiscal mechanisms, especially in national budget, such as an
increase in sales or value added taxes in order to compare their gender- and macro
implications.



Other possible policy simulation using this model would include examining in terms
of gender-responsive budgeting, gender differentiated labor implications of a change in the
size of the government sector resulting from a change in public spending. To go further, we
would need to make changes to the model as indicated in the section below.

Some simulations 0 f policies that specifically target women's market and domestic
work could also be explored. For example, we could examine the gender and macro impacts
of fiscal reforms or price shocks that target sectors, which are intensive in female labor.

Modifications of current model

In terms of the model itself, there are a number of developments that merit considera
tion. First, it would be important to try to further disaggregate the commodities (currently 27
categories) in the model using the 194-sector input-output table and information from the
household and time use surveys. In particular, this would make it possible to better simulate
policies that target sectors that are intensive in female market work, while at the same time
allowing us to carry out more detailed trade and fiscal simulations.

Some important modifications in the model would be required to examine policy vari
ables that would target women's domestic work. In particular, it would be interesting to ex
amine public spending issues related to caring for the sick, child minding and education,
access to water, etc. To do so, we would first need to break down female domestic work into
specific activities, while at the same time carrying out a corresponding disaggregation of the
government sector. We would then need to explicitly model the relationships between these
domestic work activities and government sectors. No such work has been currently under
taken in a CGE framework and this would require some careful feasibility analysis.

Explicit modeling of gender-specific unemployment and other labor market "imper
fections" (unions and wage bargaining, efficiency wages, etc.) would be another extremely
important future development of this model, particularly for its application to the South Afri
can economy. Also, a more detailed distinction between formal and informal labor and
product markets should be considered. Finally, we may explore the possibility of explicitly
distinguishing paid market work from the household production of market goods where labor
market rigidities are introduced.

All the suggested modifications require much longer time than the time available to
this work.

Microsimulations

A "representative household" model is always a good starting point in such exercise.
It gives interesting insights on policy impacts on the households in average, and inter
household average-variations. However, it cannot capture the full intra-household variations.

Indeed, microsimulation approaches (Cockburn, 2001), which involve replacing rep
resentative household categories by actual individual households from a nationally
representative household survey, are preferable. Indeed, the last Expert Group Meeting of
ECA in May 2003 recommended this approach for the second phase of this program. In par
ticular, they make it possible to fully capture the diversity of household characteristics in
tenns of income sources and consumption patterns. In the case of gender analysis, there is a



very strong additional argument in favor of the microsimulation approach. Whereas the rep
resentative household will h ave a n average gender composition 0 f workers, we know that
individual households will have widely different shares ofmale and female workers. Only the
microsimulation approach can capture this.

Furthermore, the microsimulation approach is a first-step toward the ultimate goal of
performing individual-level welfare and poverty analysis, rather than the current household
level analysis. Indeed, in our analysis, we have focused on the wage, market work, domestic
work and leisure consequences of trade liberalization on male and female workers, but this
does not tell us how their consumption and, consequently, their welfare is affected. Indeed,
we adopt the unitary household framework that neglects any intra-household negotiations
where the bargaining power of women is likely tightly linked to their labor market participa
tion and resulting income contributions.

The current urgent need for African Governments to monitor and assess impacts of
their policies on poverty reduction and different groups of society evidently calls for the need
for further research on gender-aware economy-wide modeling frameworks.
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Table A- 1: Trade and Output Effects (Modell: Gender decomposition of labor)
Sectoral shares Import Export Volume change Price changes

Seeters Tariff CES eET VA Imports Exports Penetration Intensity Imports Exports Output D Imports D Output
Ae:riculture 0.64 1.20 1.50 3.60 1.87 4.43 6.67 15.59 -0.78 0.99 0.00 -0.18 -0.44 -0.94 -0.82
Coal 0.00 1.20 LSD 1.38 0.33 5.26 5.67 50.50 -0.90 1.18 0.67 0.15 0.00 -0.87 -0.53
Gold 0.00 0.00 1.50 2.44 0.00 14.70 0.00 92.85 0.00 2.24 2.08 -0.01 0.00 -1.84 -0.47
Other mining 0.01 1.20 1.50 2.62 7.14 16.05 62.36 79.95 -0.59 1.26 1.08 0.36 -0.01 -0.80 -0.33
Food 6.96 1.20 1.50 3.43 4.38 5.13 5.62 7.81 4.14 1.01 -0.19 -0.30 -4.55 -1.03 -0.96
Textiles 8.75 1.20 1.50 1.00 2.86 2.04 11.95 9.99 4.84 0.91 -0.57 -0.73 -5.63 -1.24 -1.13
Footwear 26.42 1.20 1.50 0.14 0.75 0.09 18.66 3.12 15.66 -0.51 -2.64 -2.71 -14.63 -1.39 -1.35
Petroleum 5.19 1.20 1.50 4.09 14.35 9.38 17.41 14.81 2.20 0.91 -0.40 -0.63 -3.45 -1.17 -1.02
Other non-metallic mineral products 14.97 1.20 1.50 0.72 1.14 0.80 13.41 10.51 8.62 0.33 -1.38 -1.58 -9.11 -1.33 -1.19
Bask tron and steel 2.29 1.20 1.50 4.32 22.20 18.97 32.15 31.37 0.38 1.42 0.41 -0.06 -1.57 -1.21 -0.90
Electrical machinery 10.58 1.20 1.50 0.58 2.78 1.03 23.55 11.70 4.57 0.62 -1.50 -1.78 -6.70 -1.70 -1.51
Radio 3.38 1.20 1.50 0.27 8.69 0.86 51.36 12.01 0.52 1.14 -0.41 -0.62 -2.29 -1.35 -1.21
Transport equipment 4.83 1.20 1.50 1.38 14.68 4.69 33.06 15.61 1.23 1.44 -0.37 -0.71 -3.22 -1.66 -J .43
Other manufacturing 6.74 1.20 1.50 3.20 6.56 7.75 15.17 18.93 3.23 1.07 -0.32 -0.65 -4.42 -1.32 -1.10
Eledritity 0.00 1.20 1.50 2.82 0.00 0.25 0.00 1.58 -0.63 0.86 0.13 0.12 0.00 -0.63 -0.62
Water 0.00 1.20 0.00 0.52 O.OJ 0.00 0.13 0.00 -0.97 0.00 -0.02 -0.02 0.00 -0.80 -0.80
Construction 0.00 1.20 1.50 3.22 0.24 0.03 0.56 0.09 -1.54 1.61 0.02 0.02 0.00 -1.31 -1.3 J
Trade 0.00 1.20 1.50 12.32 0.07 0.09 0.08 0.12 -1.31 0.84 -0.27 -0.27 0.00 -0.87 -0.87
Hotels and restaurants 0.00 1.20 1.50 2.11 1.4] 1.67 10.61 13.65 -1.14 1.10 0.12 -0.03 0.00 -0.92 -0.82
Transport services 0.00 1.20 1.50 5.21 6.76 3.37 16.05 9.15 -1.01 1.33 0.28 0.17 0.00 -0.98 -0.91
Communications 0.00 1.20 1.50 3.17 1.JO 0.65 4.87 3.14 -1.22 1.03 -0.07 -0.11 0.00 -0.92 -0.90
Flnandal intermediation 0.00 1.20 1.50 8.72 1.10 1.90 1.87 3.46 -1.21 0.98 -0.09 -0.13 0.00 -0.90 -0.87
Real estate 0.00 1.20 1.50 6.65 0.12 0.04 0,33 0.11 -1.54 1.25 -0.17 -0.17 0.00 -1.14 -1.14
Business activities 0.00 1.20 1.50 2.86 0.74 0.37 3.45 1.91 -1.13 1.04 -0.04 -0.06 0.00 -0.90 -0.88
General zevemment 0.00 0.00 0.00 J7.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.82 -0.82
Health and seelal work 0.00 1.20 1.50 1.84 0.06 0.09 0.40 0.64 -1.48 1.29 -0.11 -0.12 0.00 -1.14 -1.13
Other activities and services 0.00 1.20 1.50 4.02 0.66 0.36 2.61 1.63 -1.24 1.08 -0.08 -0.10 0.00 -0.95 -0.94
ALL* 3.93 - - 100.00 100.00 100.00 12.19 13.73 1.30 1.33 -O.OS -0.15 -2.68 -1.0S -0.95

Legend: CES=Annington substitution elasticity; CET=CET substitution elasticity; VA=value added; D=local sales ofdomestic output; *: Aver-
age variation for volumes - Laspeyres index variation for prices
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Chan£e5 in Shares Change in
Value added Waees In VA Capital Total wages Total cap. Wage rate Returns Labor supply Capital

Sectors Price Vol. Male Female ret. in VA Male Female returns Male Female to cap. Male Female supply
Agriculture -0.34 0.00 38.25 11.86 49.89 2.84 2.31 5.43 -0.34 -0.34 -0.34 0.00 0.00 0.00
Coal 0.12 0.67 38.68 2.73 58.59 1.10 0.20 2.45 -0.47 -LOS 0.56 1.61 1.90 0.00
Gold 0.13 2.08 66.28 2.40 31.32 3.35 0.32 2.32 -0.47 -1.05 1.51 3.02 3.32 0.00
Other mining 0.43 1.08 39.51 3.47 57.02 2.13 0.49 4.51 -0.47 -1.05 1.15 2.51 2.81 0.00
Food -0.73 -0.19 39.32 11.71 48.97 2.78 2.17 5.08 -0.47 -1.05 -0.86 -0.44 -0.15 0.00
Textiles -0.84 -0.57 40.50 46.22 13.28 0.84 2.51 0.40 -0.47 -1.05 -1.21 -0.81 -0.52 0.00
Footwear -1.53 -2.64 50.58 15.25 34.17 0.14 O. t1 0.14 -0.47 -1.05 -3.27 -4.06 -3.78 0.00
Petroleum -0.86 -0.40 39.62 9.20 51.18 3.35 2.03 6.33 -0.47 -LOS -1.12 -0.87 -0.58 0.00
Other non-metallic mineral products -1.32 -1.38 45.77 9.30 44.93 0.68 0.36 0.98 -0.47 -1.05 -2.23 -2.54 -2.26 0.00
Basic iron and steel -0.40 0.41 56.38 8.48 35.14 5.03 1.98 4.59 -0.47 -1.05 -0.13 0.59 0.88 0.00
Electrical machinery -1.49 -1.50 42.45 10.14 47.41 0.51 0.32 0.84 -0.47 -1.05 -2.47 -2.89 -2.60 0.00
Radio -0.70 -0.41 57.69 22.25 20.06 0.32 0.32 0.16 -0.47 -1.05 -0.98 -0.60 -0.31 0.00
Transport equipment -0.64 -0.37 62.76 9.38 27.86 1.79 0.70 1.17 -0.47 -1.05 -0.89 -0.55 -0.26 0.00
Other manufacturing ·0.79 -0.32 42.03 ]4.00 43.97 2.77 2.42 4.25 -0.47 -1.05 -1.00 -0.65 -0.36 0.00
Electricity ·0.39 0.13 30.12 4.88 65.00 1.75 0.74 5.54 -0.47 -1.05 -0.30 0.34 0.64 0.00
Water -0.60 -0.02 17.31 2.75 79.94 0.19 0.08 1.26 -0.47 -1.05 -0.61 -0.13 0.16 0.00
Construction -0.54 0.02 66.73 9.93 23.34 4.43 1.73 2.27 -0.47 -1.05 -0.53 -0.01 0.28 0.00
Trade -0.68 -0.27 61.18 31.49 7.33 15.57 20.96 2.73 -0.47 -1.05 -0.86 -0.38 -0.09 0.00
Hotels and restaurants -0.62 0.12 25.85 19.51 54.63 1.13 2.23 3.49 -0.47 -1.05 -0.54 0.15 0.44 0.00
Transport sen-Ices -0.49 0.28 58.18 12.03 29.79 6.26 3.39 4.70 -0.47 -1.05 -0.31 0.34 0.63 0.00
Communications -0.65 -0.07 52.62 20.92 26.46 3.44 3.58 2.54 -0.47 -1.05 -0.70 -0.18 0.11 0.00
Financial intermediation -0.76 -0.09 31.03 20.08 48.88 5.59 9.46 12.89 -0.47 -1.05 -0.82 -0.30 0.00 0.00
Real estate -1.13 -0.17 12.52 8.05 79.43 1.72 2.89 15.98 -0.47 -1.05 -1.25 -0.94 -0.65 0.00
Business activities -0.67 -0.04 61.95 30.64 7.41 3.66 4.74 0.64 -0.47 -1.05 -0.69 -0.14 0.15 0.00
General government -0.63 0.00 67.75 21.20 11.05 24.29 19.89 5.80 -0.63 -0.63 -0.63 0.00 0.00 0.00
Health and social work -0.95 -0.11 15.01 35.18 49.81 0.57 3.51 2.78 -0.47 -1.05 -1.02 -0.41 -0.12 0.00
Other activities and services -0.78 -0.08 45.24 48.61 6.15 3.76 io.ss 0.75 -0.47 -1.05 -0.83 -0.23 0.06 0.00
ALL* -0.63 0.00 48.43 18.5) 33.07 100.00 100.00 100.00 -0.51 -0.95 ·0.64 0.00 0.00 0.00

Legend: Vol.=volume; VA=value added; ret.sreturns; cap.=capita1.; *: Average variation for volumes - Laspeyres index variation for prices

Table A.. 3: Nominal Income Effects Modell: Gender decomposition of labor)
Male labor Female labor Change In Income from:

A~. Non-ae:. Gov. Ae:. Non-ae:. Gov. Cap Other All
Ch. in rate of return -0.34 -0.47 -0.63 -0.34 -1.05 -0.63 -0.64 -0.63 Male labor Female labor Total

Share in total nominal Income Ag. Non-ag. Gov. Ae. Non-a~. Gov. Cap Other (YH)

African 2.41 35.67 14.41 0.69 16.41 3.59 9.40 17.41 100.00 -0.01 -0.17 -0.09 0.00 ~0.17 -0.02 ~0.06 -0.11 .0.63
Coloured 2.21 42.92 t7.t 1 0.98 20.02 3.88 7.25 5.63 100.00 -0.01 -0.20 -0.11 0.00 -0.21 -0.02 -0.04 -0.04 -0.64
Indian 0.38 52.37 10.32 0.08 19.87 2.50 12.00 2.48 100.00 0.00 -0.25 -0.07 0.00 ·0.21 -0.02 -0.07 -0.02 -0.63
Wbite 0.90 47.48 13.46 0.28 17.16 5.51 13.76 1.45 100.00 0.00 -0.22 ·0.09 0.00 -0.18 -0.03 -0.09 -0.01 -0.62

Legend: Ch.=Change; Ag=Agriculture; Non-ag=Non-agriculture; Gov=Govemment; Cap=Capital; YH=Nominal income



1.20 0.39 0.44 0.69 0.89
-1.11 -1.54 -1.6S ·1.52 -1.34
-1.35 -1.35 -1.36 -1.29 ~J.25

0.21 -0.12 -0.24 -0.19 -0.02
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Table A- 4: Consumer Price Effects (Modell: Gender decomposition of labor)
Import Indirect Change in domestic prices Consumption share

Sectors Intensity tax rate Imports Local output Consumer African Coloured Indian White
Agriculture 6.67 1.71 .0.44 -0.94 -0.91 1.92 0.45 0.90 4.56
Coal 5.67 0.18 0.00 -0.87 -0.82 0.08 0.02 0.01 0.01
Gold 0.00 0.00 0.00 -1.84 -1.84 0.00 0.00 0.00 0.00
Other mining 62.36 0.03 ·0.01 -0.80 -0.31 0.00 0.00 0.00 0.00
Food 5.62 12.40 4.55 -1.03 -1.27 37.66 41.24 28.33 J8.73
Textiles 11.95 5.10 -5.63 -1.24 -1.85 6.83 6.55 5.81 3.74
Footwear 18.66 3.05 -]4.63 -1.39 -4.83 1.99 1.74 1.37 0.72
Petroleum 17.41 13.30 -3.45 -1.17 -1.65 6.57 6.70 9.66 10.58
Other non-metallic mineral products 13.41 ·0.73 -9.1I -1.33 -2.57 0.09 0.05 0.07 0.07
Basie Iron and steel 32.15 2.91 -1.57 -1.21 -1.33 1.23 1.44 1.59 1.35
Electrical machinery 23.55 3.44 -6.70 -J.70 -3.07 0.]8 0.J6 0.31 0.25
Radio 51.36 7.44 -2.29 -1.35 -1.89 1.83 1.93 2.02 2.04
Transport equipment 33.06 4.39 -3.22 -J.66 -2.23 1.62 2.80 5.87 6.06
Other manufacturing 15.17 1.77 -4.42 -1.32 -1.83 6.18 4.21 4.57 3.12
Electricity 0.00 2.4J 0.00 -0.63 -0.63 2.49 2.82 1.71 1.45
Water 0.13 1.55 0.00 -0.80 -0.79 0.27 0.53 0.50 0.38
Construction 0.56 4.29 0.00 -1.31 -1.30 0.00 0.00 0.00 0.00
Trade 0.08 0.35 0.00 -0.87 -0.87 0.80 0.74 1.74 1.92
Hotels and restaurants 10.61 4.18 0.00 -0.92 -0.82 2.25 1.73 2.59 3.39
Transport services 16.05 -1.14 0.00 -0.98 -0.83 7.93 5.60 4.62 2.70
Communications 4.87 1.01 0.00 -0.92 -0.88 1.60 2.77 4.12 3.56
Financial intermediation 1.87 1.96 0.00 -0.90 -0.88 3.99 4.96 6.09 10.42
Real estate 0.33 5.09 0.00 -1.14 -1.14 5.03 6.25 7.68 13.13
Business actlvltles 3.45 1.12 0.00 -0.90 -0.87 0.22 0.34 0.35 0.67
General government 0.00 0.51 0.00 -0.82 -0.82 0.18 0.18 0.64 0.33
Health and sodal work 0.40 5.96 0.00 -1.14 -1.13 3.33 3.40 4.23 5.84
Other activities and services 2.61 4.60 0.00 -0.95 -0.93 5.71 3.4J 5.23 4.99
ALL 12.29 -2.68 -1.05 -1.25 100.00 100.00 100.00 100.00

Cban2e in household consumer price -1.35 -1.35 ~1.36 -1.29

Table A..5: Disposable Income and Welfare Effects (Modell: Gender decomposition of labor)
African Coloured Indian White All

Chan inal inc:ome -0.63 -0.64 -0.63 -0.62 -0.63
tnitia I rate 11.78 9.67 14.31 14.25
Chan et tax rate 6.66 6.66 6.66 6.66
Chan lominal income -1.52 -1.35 -J.73 -1.72 -1.60
SharI en out 0.99 28.42 4.98 2.59 4.35
Chan osal income -1.53 -1.67 -1.80 -1.76 -1.65
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Sectoral shares Import Export Volume changes Price Changes

Secton tariff CES CET VA Imports Exports Penetration Intensity Imports Exports Output D Imports D Output
Agriculture 0.64 1.20 1.50 3.60 1.87 4.43 6.67 15.59 -0.42 1.06 0.1I -0.07 -0.63 -0.92 -0.80
Coal 0.00 1.20 1.50 1.38 0.33 5.26 5.67 50.50 -1.23 1.97 1.20 0.40 0.00 -1.35 -0.83
Gold 0.00 0.00 1.50 2.44 0.00 14.70 0.00 92.85 0.00 3.79 3.52 -0.01 0.00 -3.06 -0.79
Other mining 0.01 1.20 1.50 2.62 7.14 16.05 62.36 79.95 -0.64 2.12 1.85 0.80 -0.01 -1.2t -0.52
Food 6.96 1.20 1.50 3.43 4.38 5.13 5.62 7.81 6.41 1.53 -0.05 -0.19 -6.50 -1.38 -1.29
Textiles 8.75 1.20 1.50 1.00 2.86 2.04 11.95 9.99 7.34 1.49 -0.59 -0.83 -8.04 -1.77 -1.62
Footwear 26.42 1.20 1.50 0.14 0.75 0.09 18.66 3.12 24.39 -0.56 -3.65 -3.75 -20.90 -2.06 -1.99
Petroleum 5.19 1.20 1.50 4.09 14.35 9.38 17.41 14.81 3.39 1.55 -0.33 -0.66 -4.93 -1.71 -1.49
Other non-metallic mineral products 14.97 1.20 1.50 0.72 1.14 0.80 13.41 10.51 12.86 0.64 -1.90 -2.20 -13.02 -2.00 -1.79
Basic iron and steel 2.29 1.20 1.50 4.32 22.20 18.97 32.15 31.37 0.60 2.31 0.79 0.09 -2.24 -1.82 -1.37
Electrical machinery 10.58 1.20 1.50 0.58 2.78 1.03 23.55 11.70 6.77 1.07 -2.03 -2.44 -9.57 ~2.50 -2.23
Radio 3.38 1.20 1.50 0.27 8.69 0.86 51.36 12.01 0.89 1.87 -0.38 -0.69 -3.27 -1.99 -1.78
Transport equipment 4.83 1.20 1.50 1.38 14.68 4.69 33.06 15.61 1.90 2.35 -0.31 -0.81 -4.61 -2.44 -2.12
Other manUfacturing 6.74 1.20 1.50 3.20 6.56 7.75 15.17 18.93 4.9] 1.74 -0.25 -0.72 -6.31 ·1.90 -1.59
Electricity 0.00 1.20 1.50 2.82 0.00 0.25 0.00 1.58 -0.60 1.41 0.46 0.45 0.00 -0.87 -0.86
Water 0.00 1.20 0.00 0.52 0.01 0.00 0.13 0.00 -0.90 0.00 0.20 0.20 0.00 ·0.92 -0.92
Construction 0.00 1.20 1.50 3.22 0.24 0.03 0.56 0.09 -2.34 2.51 0.06 0.06 0.00 -2.00 -2.00
Trade 0.00 1.20 1.50 12.32 0.07 0.09 0.08 0.12 ·1.71 1.46 -0.15 -0.16 0.00 -1.30 -1.30
Hotels and restaurants 0.00 1.20 1.50 2.] 1 1.41 1.67 10.61 13.65 ·1.29 1.61 0.36 0.17 0.00 -1.21 -1.08
Transport services 0.00 1.20 1.50 5.21 6.76 3.37 16.05 9.15 ·t.29 2.25 0.67 0.51 0.00 -1.50 -1.40
Communications 0.00 1.20 1.50 3.17 1.10 0.65 4.87 3.14 -1.55 1.80 0.18 0.12 0.00 -1.39 -].36
Financial Intermediation 0.00 1.20 1.50 8.72 1.10 1.90 1.87 3.46 ·1.37 1.53 0.13 0.08 0.00 -1.21 -1.18
Real estate 0.00 1.20 1.50 6.65 0.12 0.04 0.33 0.11 -1.47 1.48 0.00 0.00 0.00 -1.22 -].22
Business activities 0.00 1.20 1.50 2.86 0.74 0.37 3.45 1.91 -1.43 1.76 0.20 0.17 0.00 -1.33 -1.31
General government 0.00 0.00 0.00 17.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.16 ·1.16
Health and social work 0.00 1.20 1.50 1.84 0.06 0.09 0.40 0.64 -1.67 1.86 0.10 0.09 0.00 -1.46 -1.45
Other activities and services 0.00 1.20 1.50 4.02 0.66 0.36 2.61 1.63 -] .40 1.8] 0.24 0.22 0.00 -1.34 -1.33
ALL· 3.93 - - 100.00 100.00 100.00 12.29 13.73 2.08 2.18 0.13 -0.16 -3.82 -1.49 -1.34

Legend: CES=Armington substitution elasticity; CET=CET substitution elasticity; VA=value added; D=local sales ofdomestic output; *: Average variation for volumes
Laspeyres index variation for prices



Table A- 7: Factor Effects (Model 2: Gender decomposition of labor witb endogenous labor supply)
Changes in Shares Change in
Value added Wages In VA Capital Total wages Total cap. Wage rate Returns Labor supply Capital

Sectors Price Vol. Male Female ret. In VA Male Female ret. Male Female to cap. Male Female Supply
Agriculture 0.26 0.11 38.25 1] .86 49.89 2.84 2.31 5.43 -0.04 0.93 0.34 0.33 -0.]5 0.00
Coal 0.07 1.20 38.68 2.73 58.59 1.10 0.20 2.45 -1.04 -\.17 0.86 2.90 2.97 0.00
Gold 0.00 3.52 66.28 2.40 31.32 3.35 0.32 2.32 -1.04 - 1.17 2.33 5.16 5.23 0.00
Other mining 0.56 1.85 39.51 3.47 57.02 2.13 0.49 4.51 -1.04 -1.17 1.80 4.34 4.41 0.00
Food -1.10 -0.05 39.32 1J.71 48.97 2.78 2.17 5.08 -1.04 -1.17 -1.13 -0.12 -0.05 0.00
Textiles -1.17 -0.59 40.50 46.22 13.28 0.84 2.5) 0.40 -1.04 -1.17 -1.56 -0.72 -0.65 0.00
Footwear -2.34 -3.65 50.58 15.25 34.17 0.14 0.11 0.]4 -1.04 -1.17 -4.73 -5.52 -5.46 0.00
Petroleum -1.29 -0.33 39.62 9.20 51.18 3.35 2.03 6.33 -1.04 -1.17 -1.51 -0.69 -0.62 0.00
Other non-metallic mineral products -2.09 -1.90 45.77 9.30 44.93 0.68 0.36 0.98 -1.04 -1.17 -3.33 -3.44 -3.37 0.00
Basic Iron and steel -0.77 0.79 56.38 8.48 35.14 5.03 1.98 4.59 -1.04 -1.17 -0.25 1.21 1.28 0.00
Electrical machinery -2.28 -2.03 42.45 10.14 47.41 0.51 0.32 0.84 -1.04 -I. 17 -3.60 -3.84 -3.78 0.00
Radio -1.14 -0.38 57.69 22.25 20.06 0.32 0.32 0.16 -1.04 -1.17 -1.39 -0.50 -0.43 0.00
Transport equipment ·1.13 -0.31 62.76 9.38 27.86 1.79 0.70 1.17 -1.04 -1.17 -1.34 -0.44 -0.37 0.00
Other manufacturing -1.20 -0.25 42.03 ]4.00 43.97 2.77 2.42 4.25 -1.04 -1.17 -1.37 -0.47 -0.40 0.00
Electricity -0.49 0.46 30.12 4.88 65.00 1.75 0.74 5.54 -1.04 -1. 17 -0.18 1.31 1.38 0.00
Water -0.53 0.20 17.31 2.75 79.94 0.19 0.08 1.26 -1.04 -I. 17 -0.40 0.99 1.06 0.00
Construction -1.04 0.06 66.73 9.93 23.34 4.43 1.73 2.27 -1.04 -1.17 -1.00 0.07 0.14 0.00
Trade -1.09 -0.15 61.18 31.49 7.33 15.57 20.96 2.73 -1.04 -1.17 -1.19 -0.19 -0.12 0.00
Hotels and restaurants -0.80 0.36 25.85 19.51 54.63 1.13 2.23 3.49 -1.04 -1.17 -0.56 0.77 0.84 0.00
Transport services -0.87 0.67 58.18 ]2.03 29.79 6.26 3.39 4.70 -1.04 -1.17 -0.43 0.95 1.01 0.00
Communications ·1.03 0.18 52.62 20.92 26.46 3.44 3.58 2.54 -1.04 -1.17 -0.91 0.22 0.29 0.00
Financial intermediation -\.01 0.13 3 t .03 20.08 48.88 5.59 9.46 12.89 -1.04 -1.17 -0.92 0.22 0.29 0.00
Real estate -1.09 0.00 12.52 8.05 79.43 1.72 2.89 ]5.98 -1.04 -1.17 -1.09 -0.03 0.04 0.00
Business activities -1.07 0.20 61.95 30.64 7.41 3.66 4.74 0.64 -1.04 -1.17 -0.94 0.19 0.26 0.00
Genenl government -0.89 0.00 67.75 21.20 11.05 24.29 19.89 5.80 -0.89 -0.89 -0.89 0.00 0.00 0.00
Health and social work ·1.06 0.10 15.0] 35.18 49.8) 0.57 3.51 2.78 -1.04 -1.17 -1.00 0.15 0.22 0.00
Other activities and services -1.09 0.24 45.24 48.61 6.15 3.76 10.56 0.75 -1.04 -1. 17 -0.93 0.22 0.29 0.00
ALL- -0.89 0.20 48.43 18.51 33.07 100.00 100.00 100.00 -0.97 -1.06 -0.66 0.36 0.12 0.00

Legend: Vol.=volume; VA=value added; ret.=retums; cap.=capital.; *: Average variation for volumes - Laspeyres index variation for prices

Table A- 8: Nominal Income Effects (Model 2: Gender decomposition of labor with endogenous labor supply)
Male labor Female labor Change In income from:

Ae. Non·a£. Gov. Al!. Non-ae. Gov. Cap Other All
Ch. in rate return -0.04 -1.04 -0.89 0.93 -1.]7 -0.89 -0.66 -0.89 Male labor Female labor Total

Share in total nominal income A£. Non-ae. Gov. A2. Non-az. Gov. Cap Other (YH)
African 2.41 35.67 16.83 I 0.69 16.41 6.01 I 9.40 17.41 I 100.00 0.00 -0,37 -0.15 0.01 -0.19 -0.05 -0.06 -0.15 -1.02

Coloured I 2.21 42.92 4.991 0.98 20.02 1.68 1 7.25 5.631100.00 I 0.00 -0.44 -0.04 1 0.01
Indian 0.38 52.37 1.72 0.08 19.87 0.50 12.00 2.48 100.00 0.00 -0.54 -0.02 0.00
White 0.90 47.48 20.07 0.28 17.16 9.47 13.76 1.45 100.00 0.00 -0.49 -0.18 0.00

Legend: Ch.=Change; Ag=Agriculture; Non-ag=Non-agriculture; Gov=Government; Cap=Capital; YH=Nominal income

-0.23 -0.01 1-0.05
-0.23 0.00 -0.08
-0.20 -0.08 -0.09

-0.051.0.56
-0.02 -0.38
-0.01 -0.48
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)Table A- 9: Consumer Price Kllects (Model 2: Gender decomposition or labor with endogenous labor SUpplv
Import Indirect Change In domestic prices Consumption shares

Sectors Intensity tax rate Imports Local output Consumer African Coloured Indian White
Agriculture 6.67 1.71 -0.63 -0.92 -0.90 1.92 0.45 0.90 4.56
Coal 5.67 0.18 0.00 -1.35 -1.28 0.08 0.02 0.01 0.01
Gold 0.00 0.00 0.00 -3.06 -3.06 0.00 0.00 0.00 0.00
Other mining 62.36 0.03 -0.01 -1.21 -0.46 0.00 0.00 0.00 0.00
Food 5.62 12.40 -6.50 -1.38 -1.74 37.66 41.24 28.33 18.73
Textiles 11.95 5.10 -8.04 -1.77 -2.66 6.83 6.55 5.81 3.74
Footwear 18.66 3.05 -20.90 -2.06 -7.09 1.99 1.74 1.37 0.72
Petroleum 17.41 13.30 -4.93 -1.71 -2.39 6.57 6.70 9.66 10.58
Other non-metallic mineral products 13.41 -0.73 -13.02 -2.00 -3.79 0.09 0.05 0.07 0.07
Basic iron and steel 32.15 2.91 -2.24 -1.82 -1.96 1.23 1.44 1.59 1.35
Electrical machinery 23.55 3.44 -9.57 -2.50 -4.47 0.18 0.16 0.31 0.25
Radio 51.36 7.44 -3.27 -1.99 -2.72 1.83 1.93 2.02 2.04
Transport equipment 33.06 4.39 -4.61 -2.44 -3.23 1.62 2.80 5.87 6.06
Other manufacturing 15.17 1.77 -6.31 -1.90 -2.65 6.18 4.21 4.57 3.12
Electricity 0.00 2.41 0.00 -0.87 -0.87 2.49 2.82 1.71 J.45
Water 0.13 1.55 0.00 -0.92 -0.92 0.27 0.53 0.50 0.38
Construction 0.56 4.29 0.00 -2.00 -1.99 0.00 0.00 0.00 0.00
Trade 0.08 0.35 0.00 -J .30 -1.30 0.80 0.74 1.74 1.92
Hotels and restaurants 10.61 4.18 0.00 -1.21 -1.08 2.25 1.73 2.59 3.39
Transport services 16.05 -1.14 0.00 -1.50 -1.26 7.93 5.60 4.62 2.70
Communications 4.87 1.01 0.00 -1.39 -1.32 1.60 2.77 4.12 3.56
Finandal intermediation 1.87 1.96 0.00 -1.21 -1.19 3.99 4.96 6.09 10.42
Real estate 0.33 5.09 0.00 -1.22 -1.22 5.03 6.25 7.68 13.13
Business activities 3.45 ),12 0.00 -1.33 -1.29 0.22 0.34 0.35 0.67
General government 0.00 0.51 0.00 -1.16 -1.16 0.18 0.18 0.64 0.33
Health and social work 0.40 5.96 0.00 -1.46 -1.46 3.33 3.40 4.23 5.84
Other activities and services 2.61 4.60 0.00 -1.34 -1.31 5.71 3.41 5.23 4.99
ALL 12.29 -3.82 -1.49 -1.77 100.00 100.00 100.00 100.00

Chan2e in bousehold consumer price -1.87 -1.87 -1.89 -1.75

Table A- 10: Dis osable Income and Welfare Effects Model 2: Gender decomposition of labor with endogenous labor supply)
African Coloured Indian White All

Change in nominal income
Initial direct tax rate
Change In direct tar rate
Change in net nominal income
Share of transfers out
Change in disposal income
Propensity to save
Change In total consumption
Change In consumer price Index
Chanee In welfare lEV/nominal Income

-1.02 -0.56 -0.38 -0.48 [ -0.72
11.78 9.67 14.31 14.25
9.10 9.10 9.10 9.10

-2.22 -1.52 -1.90 -1.98 -2.04
0.99 28.42 4.98 2.59 4.35

-2.24 -1.82 -1.96 -2.02 -2.10
1.20 0.39 0.44 0.69 0.89

-l.S2 -1.58 -I. 70 -1.60 -1.57
-1.87 -1.87 -1.89 -I. 75 -1.77
0.00 0.00 -0.01 -0.01 0.00



African

Table A- 11: Labor and Leisure Effects Model 2: Gender decom osition of labor with endo eoous labor supply)
Share in time use Change in

Coloured Indian White An African Coloured Indian White AU
Male labor supply
Male leisure
Total

15.49
84.51

100.00

20.21 32.65 33.87 22.44 '0.13 0.63 0.78 0.70 0.48
79.79 67.35 66.13 77.56 I -0.02 -0.16 -0.38 -0.36 -0.14

100.00 100.00 100.00 100.00
Female labor supply
Female leisure
Total

9.76
90.24

100.00

11.92 19.80 21.38 13.49
88.08 80.20 78.62 86.51

100.00 100.00 100.00 100.00
Average male wage rate

Averaze female waze rate

-0.81
0.09

-0.97
-1.08

0.57
-0.08

-0.99
-1.07

1.01
-0.25

-1.03
-1.16

0.88 0.15
-0.24 -0.02

-1.02 -1.00
-1.13 -1.11

J anre A- J~: 1 raue ana UUlPUl EueC1S llVJOOel .,,: ljenoer uecemposmon wnn enuogenous IBDor supply ann uomesnc WOrK}
Sedoral shares Import Export Volume changes Price changes

Sectors Tariff CES CET VA Imports Exports Penetration Intensity Imports Exports Output 0 Imports D Output
Agriculture 0.64 1.20 1.50 3.60 1.87 4.43 6.67 15.59 -0.42 1.06 0.1I -0.07 -0.63 -0.92 -0.8I
Coal 0.00 1.20 1.50 1.38 0.33 5.26 5.67 50.50 -1.23 1.97 t.t 9 0.40 0.00 -1.35 -0.83
Gold 0.00 0.00 1.50 2.44 0.00 14.70 0.00 92.85 0.00 3.79 3.52 -0.01 0.00 -3.06 -0.79
Other mining 0.01 1.20 1.50 2.62 7.14 16.05 62.36 79.95 -0.64 2.12 1.85 0.80 -0.01 -1.21 -0.52
Food 6.96 1.20 1.50 3.43 4.38 5.13 5.62 7.8J 6.40 1.53 -0.05 -0.19 -6.50 -1.38 -1.30
Textiles 8.75 1.20 1.50 1.00 2.86 2.04 11.95 9.99 7.34 1.49 -0.59 -0.83 -8.04 -1.77 -1.62
Footwear 26.42 1.20 1.50 0.14 0.75 0.09 18.66 3.12 24.39 -0.56 -3.65 -3.75 -20.90 -2.06 -1.99
Petroleum 5.19 1.20 1.50 4.09 14.35 9.38 17.41 14.81 3.39 1.55 -0.33 -0.66 -4.93 -1.71 -1.49
Other non-metallic mineral products 14.97 1.20 1.50 0.72 1.14 0.80 13.41 10.51 12.86 0.64 -1.90 -2.20 -13.02 -2.00 -1.80
Basic iron and steel 2.291.20 1.50 4.32 22.20 18.97 32.15 3).37 0.60 2.31 0.79 0.09 -2.24 -1.82 -1.37
Eleetrleal machinery 10.58 1.20 1.50 0.58 2.78 1.03 23.55 11.70 6.77 1.07 -2.03 -2.44 -9.57 -2.50 -2.23
Radio 3.38 1.20 1.50 0.27 8.69 0.86 51.36 12.01 0.88 1.87 -0.38 -0.70 -3.27 -1.99 -1.79
Transport equipment 4.83 1.20 1.50 1.38 14.68 4.69 33.06 15.61 1.89 2.35 -0.31 -0.81 -4.61 -2.45 -2.12
Other manufaduring 6.74 1.20 1.50 3.20 6.56 7.75 15.17 18.93 4.91 1.74 -0.25 -0.72 -6.31 -1.90 -1.60
Electrldty 0.00 1.20 1.50 2.82 0.00 0.25 0.00 1.58 -0.60 1.4I 0.46 0.44 0.00 -0.87 -0.86
Water 0.00 1.20 0.00 0.52 0.01 0.00 0.13 0.00 -0.91 0.00 0.20 0.20 0.00 -0.92 ·0.92
Construction 0.00 1.20 1.50 3.22 0.24 0.03 0.56 0.09 -2.34 2.51 0.06 0.06 0.00 -2.00 -2.00
Trade 0.00 1.20 1.50 t2.32 0.07 0.09 0.08 0.12 -1.7I 1.46 -0.15 -0. t6 0.00 -1.30 -1.30
Hotels and restaurants 0.00 1.20 1.50 2.11 J.41 1.67 10.6I 13.65 -1.29 1.61 0.36 0.16 0.00 -1.21 -1.08
Transport services 0.00 1.20 1.50 5.2J 6.76 3.37 16.05 9.15 -1.30 2.25 0.67 0.51 0.00 -1.50 -1.40
Communications 0.00 1.20 1.50 3.17 1.10 0.65 4.87 3.14 -1.55 1.80 0.18 0.12 0.00 -1.39 -1.36
Financial intermediation 0.00 1.20 1.50 8.72 1.10 1.90 1.87 3.46 -1.38 1.53 0.13 0.08 0.00 -1.2I - t.t 8
Real estate 0.00 1.20 1.50 6.65 0.12 0.04 0.33 0.11 -1.47 1.49 0.00 0.00 0.00 -1.23 -1.23
BusJnessactivlties 0.00 1.20 1.50 2.86 0.74 0.37 3.45 1.91 -1.44 1.76 0.20 0.17 0.00 -1.33 -1.31
General government 0.00 0.00 0.00 17.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.17 -1.17
Health and social work 0.00 1.20 1.50 1.84 0.06 0.09 OAO 0.64 -1.67 1.86 0.10 0.09 0.00 -1.47 -1.46
Other activities and services 0.00 1.20 1.50 4.02 0.66 0.36 2.61 1.63 -1.40 1.8I 0.24 0.21 0.00 -1.35 -1.33
ALL· 3.93 - - 100.00 100.00 100.00 12.29 13.73 2.08 2.18 0.13 -0.16 -3.82 -1.49 -1.34

Legend: CES=Armington substitution elasticity; CET=CET substitution elasticity; VA=value added; D=local sales of domestic output; *: Average variation for volumes
Laspeyres index variation for pric
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• BOleA- J.): r-acror n.rrects \.lVJOael j: uenoer necemposmen WilD enuogeaous laOOT supply ano nomesuc WUrK)

Changes In Shares Change in
Value added Wages in VA Capital Total wages Total cap. Wage rate Returns Labor supply Capital

Seeton Price Vol. Male Female ret. In VA Male Female ret. Male Female to cap. Male Female Supply
Agriculture 0.26 0.11 38.25 11.86 49.89 2.84 2.31 5.43 -0.03 0.89 0.33 0.32 -0.13 0.00
Coal 0.07 1.19 38.68 2.73 58.59 J.10 0.20 2.45 -1.03 -1.17 0.86 2.90 2.97 0.00
Gold 0.00 3.52 66.28 2.40 31.32 3.35 0.32 2.32 -1.03 -t. 17 2.33 5.15 5.23 0.00
Other mining 0.56 1.85 39.51 3.47 57.02 2.t3 0.49 4.51 -1.03 -1.17 1.80 4.34 4.41 0.00
Food ·1.10 -0.05 39.32 11.71 48.97 2.78 2.17 5.08 -1.03 ·1.17 -1.14 -0.]2 -0.05 0.00
Textiles -1.17 -0.59 40.50 46.22 ]3.28 0.84 2.5] 0.40 -1.03 -1.17 ·1.56 -0.72 -0.65 0.00
Footwear -2.34 -3.65 50.58 15.25 34. ]7 0.14 0.1I 0.14 -1.03 -I. 17 .4.73 -5.52 -5.46 0.00
Petroleum -1.29 -0.33 39.62 9.20 51.]8 3.35 2.03 6.33 ·1.03 -1.17 -1.51 -0.69 -0.62 0.00
Other non-metallic mineral products -2.09 -1.90 45.77 9.30 44.93 0.68 0.36 0.98 -1.03 - J.J 7 -3.33 -3.44 -3.37 0.00
Basic iron and steel ·0.77 0.79 56.38 8.48 35.14 5.03 1.98 4.59 -1.03 -I. t7 -0.25 t .21 1.28 0.00
Electrical machinery -2.28 ·2.03 42.45 10.14 47.41 0.51 0.32 0.84 -1.03 -1.17 -3.60 -3.84 -3.78 0.00
Radio -1.14 -0.38 57.69 22.25 20.06 0.32 0.32 0.16 -1.03 -1.17 -1.39 -0.50 -0.43 0.00
Transport equipment -1.13 -0.31 62.76 9.38 27.86 1.79 0.70 1.17 -1.03 -1.17 -1.34 -0.44 -0.37 0.00
Otbermanufaduring -1.20 -0.25 42.03 14.00 43.97 2.77 2.42 4.25 -1.03 -1.17 ~1.37 -0.47 -0.40 0.00
Electricity -0.49 0.46 30.12 4.88 65.00 1.75 0.74 5.54 -1.03 -1.17 -0.19 1.31 1.38 0.00
Water -0.53 0.20 t7.31 2.75 79.94 0.19 0.08 1.26 -1.03 ·1.17 -0.40 0.98 1.05 0.00
Construction -1.04 0.06 66.73 9.93 23.34 4.43 1.73 2.27 -1.03 -1.17 -1.00 0.07 0.14 0.00
Trade -1.09 -0.15 61.18 31.49 7.33 15.57 20.96 2.73 -1.03 -1.17 -I.] 9 -0.19 -0.12 0.00
Hotels and restaurants -0.81 0.36 25.85 19.51 54.63 1.13 2.23 3.49 -1.03 -1.17 -0.57 0.77 0.84 0.00
Transport services -0.87 0.67 58.18 12.03 29.79 6.26 3.39 4.70 -1.03 -1.17 -0.43 0.94 1.01 0.00
Communications -1.03 0.18 52.62 20.92 26.46 3.44 3.58 2.54 -1.03 -1.17 -0.92 0.22 0.29 0.00
Finandalintermediation -1.0t 0.13 31.03 20.08 48.88 5.59 9.46 12.89 -1.03 -1.17 -0.93 0.22 0.29 0.00
Real estate -1.10 0.00 12.52 8.05 79.43 I.72 2.89 15.98 -1.03 -1.17 - I. to -0.04 0.03 0.00
Business activities -1.07 0.20 61.95 30.64 7.41 3.66 4.74 0.64 -1.03 -1.17 -0.94 0.19 0.26 0.00
General government -0.89 0.00 67.75 21.20 11.05 24.29 19.89 5.80 -0.89 -0.89 .0.89 0.00 0.00 0.00
Health and social work ·1.07 0.10 15.01 35.18 49.81 0.57 3.51 2.78 -1.03 -1.17 -1.00 0.15 0.22 0.00
Otheradlv.ties and services -1.09 0.24 45.24 48.61 6.15 3.76 10.56 0.75 -1.03 -1.17 -0.94 0.22 0.29 0.00
ALL* -0.89 0.20 48.43 18.51 33.07 100.00 100.00 100.00 -0.97 -1.07 -0.66 0.36 0.12 0.00

Table A.. 14: Nominal Income Effects (Model 3: Gender decomposition with eudozenous labor sunnlv and domestic work

African 2.41 35.67 16.83 0.69 16.41 6.01 9.40 17.41 100.00 0.00 ·0.37 -0.15 0.01 -0.19 ·0.05 -0.06
Coloured 2.21 42.92 4.99 0.98 20.02 1.68 7.25 5.63 100.00 0.00 ·0.44 -0.04 0.01 -0.23 -0.02 -0.05
Indian 0.38 52.37 1.72 0.08 19.87 0.50 12.00 ,2.48 100.00 0.00 -0.54 -0.02 0.00 -0.23 0.00 -0.08
White 0.90 47.48 20.07 0.28 17.16 9.47 13.76 L4S 100.00 0.00 -0.49 -0.18 0.00 -0.20 -0.08 -0.09

Male labor I Female labor I I I Change In income from:
AI!.. NOD-al!. Gov. Ae. Non-al!. Gov. Cap Other All

Ch. In rate return I -0.03 -1.03 -0.89 I 0.89 -1.17 -0.89 I -0.66 ·0.89
Share in total Dominallncome I A~. Non-al!. Gov. I AI!. Non-al!. Gov. I Ca

Legend: Ch.=Change;Ag=Agriculture; Non-ag=Non-agriculture; Gov==Govemment; Cap=Capital; YH=Nominal income



- -- - - - - -- -- --- - - - - - - - - ... -- .. "'" .... .,

Import Indirect Change in domestic prices Consumption shares
Sectors Intensity tal nte Imports Local output Sectors Intensity tax rate Imports Local output
Agriculture 6.67 1.71 -0.63 -0.92 -0.90 1.92 0.45 0.90 4.56
Coal 5.67 0.18 0.00 -1.35 -1.28 0.08 0.02 0.01 0.01
Gold 0.00 0.00 0.00 -3.06 -3.06 0.00 0.00 0.00 0.00
Other mining 62.36 0.03 -0.01 -1.21 -0.47 0.00 0.00 0.00 0.00
Food 5.62 12.40 -6.50 -1.38 -1.74 37.66 4J.24 28.33 18.73
Textiles 11.95 5.10 -8.04 -1.77 -2.66 6.83 6.55 5.81 3.74
Footwear 18.66 105 -20.90 -2.06 -7.09 1.99 1.74 1.37 0.72
Petroleum 17.41 13.30 -4.93 -1.71 -2.39 6.57 6.70 9.66 10.58
Other non-metanic mineral products 13.41 -0.73 -13.02 -2.00 -3.79 0.09 0.05 0.07 0.07
Basic Iron and steel 32.15 2.9] -2.24 -1.82 -1.96 1.23 1.44 1.59 1.35
Electrical machinery 23.55 3.44 -9.S7 -2.50 -4.47 0.18 0.16 0.31 0.25
Radio 51.36 7.44 -3.27 -1.99 -2.72 1.83 1.93 2.02 2.04
Transport equipment 33.06 4.39 -4.61 -2.45 -3.23 1.62 2.80 5.87 6.06
Other manufacturing 15.17 1.17 -6.31 -1.90 -2.65 6.18 4.21 4.57 3.12
Electridty 0.00 2.41 0.00 -0.87 -0.87 2.49 2.82 1.71 1.45
Water 0.13 1.55 0.00 -0.92 -0.92 0.27 0.53 0.50 0.38
Construction 0.56 4.29 0.00 -2.00 -1.99 0.00 0.00 0.00 0.00
Trade 0.08 0.35 0.00 -1.30 -1.30 0.80 0.74 1.74 1.92
Hotels and restaurants 10.61 4.18 0.00 -1.21 -1.08 2.25 1.73 2.59 3.39
Transport services 16.05 -1.14 0.00 -1.50 -1.26 7.93 5.60 4.62 2.70
Communications 4.87 1.01 0.00 -1.39 -1.32 1.60 2.77 4.12 3.56
Financial intermediation 1.87 1.96 0.00 -1.21 -1.19 3.99 4.96 6.09 10.42
Real estate 0.33 5.09 0.00 -1.23 ·1.22 5.03 6.25 7.68 13.13
Business activities 3.45 1.12 0.00 -1.33 -1.29 0.22 0.34 0.35 0.67
General government 0.00 0.51 0.00 -1.17 -1.17 0.18 0.18 0.64 0.33
Health and social work 0.40 5.96 0.00 -1.47 -1.46 3.33 3.40 4.23 5.84
Other activities and services 2.61 4.60 0.00 -1.35 -1.31 5.71 3.41 5.23 4.99
ALL 12.29 -3.82 -1.49 -).77 100.00 100.00 100.00 100.00

Chanee in household consumer price -1.87 -1.87 -1.89 -1.75

ic work)

African Coloured Indian White All
Change in nominal income -J.02 -0.56 -0.39 -0.48 -0.72
Initial direct tax rate 11.78 9.67 14.31 14.25
Change In direct tax rate 9.09 9.09 9.09 9.09
Change in net nominal Income -2.22 -1.53 -1.90 -1.99 -2.04
Share of transfers out 0.99 28.42 4.98 2.59 4.35
Change in disposal income -2.23 -J .82 -1.97 -2.02 -2.10
Propensity to save 1.20 0.39 0.44 0.69 0.89
Change in total consumption -1.52 -1.59 -1.71 -1.6J -1.57
Change In consumer price index -1.87 -1.87 -1.89 -1.75 -1.77
Chan2e in welfare (EV/nominal income) -0.01 -O.Ot -0.03 -0.03 -0.02

decomposition with endogenous labor supply and domestic work)
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Share in time use Change in
African Coloured Indian White All African Coloured Indian White All

Male labor supply 15.49 20.21 32.65 33.87 22.44 0.12 0.64 0.79 0.70 0.48
Male domestic labor 11.96 9.08 6.68 8.62 10.41 0.00 -0.11 -0.26 -0.25 -0.08
Male leisure 72.55 70.71 60.67 57.50 67.15 -0.02 -0.17 -0040 -0.37 -0.15
ALL 100.00 100.00 100.00 100.00 100.00 - - - - -
Female labor supply 9.76 11.92 19.80 21.38 13.49 -0.75 0.53 0.96 0.85 0.15
Female domestic labor 32.65 26.61 24.87 23.96 29.31 0.06 -0.06 -0.19 -0.18 -0.02
Female leisure 57.60 61.47 55.32 54.66 57.20 0.09 -0.08 -0.26 -0.25 -0.03
ALL 100.00 100.00 100.00 100.00 100.00 - - - - -
Average Male Wage - - - - - -0.97 -0.99 -1.03 -1.02 -1.00
Average Female Wa2e - - - - - -1.09 -1.08 -1.16 -1.14 -1.12

work)
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