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Abstract

This paper reports the results of a comaplé general equilibrium (CGE) analysis

of the South African sugar industry. Thady was inspired by analyses of the EU
South Africa Free Trade Agreement that indicated the importance of sugar
exports to the welfare gains from agricultural trade liberalisation and by the
increasing pressure upon OECD countrieeform their sugar (trade) policies. In
addition to the effects of trade libésation this study also considers the
implications of increases in the efficmnwith which sugarcane is converted to
raw sugar, which is an important determinant of the competitiveness of sugar
production and exports. The results indécdhat there would be substantial
welfare gains across all household groapd that overall agricultural producers

in South Africa should benefit; howeverete are substantial variations in the
impact upon agricultural producers in diffetgrovinces, with farmers in some
provinces facing reductions in the profitability of farming.
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1. Introduction

Sugar is a basic foodstuff that is consumedlirtountries. Although it cannot be considered

a dietary staple, as can rice andize, raw sugar is nonetheless regarded as an essential food
commodity by many governments. The sugar ingusais a number of key characteristics that
differ markedly to those of other agriculturahwmodities. These relate to its trade structures,
production characteristics, and associated paliteconomy issues. It is because of these
characteristics that the sugar industry provides an interesting case study that warrants special
attention. First, there are severe distortions/anld sugar markets as a result of government
policy interventions and preferential trade agreements. Second, the physical characteristics of
sugar production have joint production characteristics, meaning that the growth, storage and
processing of sugarcane are interdependent activities. This is unlike most agricultural crops,
for which the production, storage and proaegsare independent activities, with markets
existing for both the processed and unpromkgz®duct. And third, sugar is a political
commodity, around which numerous politicaonomy issues abound, both between and
within countries.

South Africa produces an average of 2.5 wnilltons of raw sugar per season, of which
approximately 50 percent is exported to nedskin Africa, Asia, the Middle East, North
America and Europe. The remainder is neséekl in the South African Customs Union
(SACU). Thus, the South African sugar industry plays an important role at the international,
national and regional levels. Furthermore ¢hisrevidence (McDonald and Walmsley, 2004)
that suggests that the export performancehef South African sugar industry may be an
important determinant of any welfare gaiies South Africa achieved through the blateral
and/or multilateral liberalisation of food and agricultural trade.

If the on-going attempts to liberalise world agricultural trade via the World Trade
Organisation, witness the discussions at Doha and Cancun, prove successful then sugar is one
of those commodities that is likely to exmmrce substantial changes in prices and trade
flows, although it is also one of the masintentious commodities (van den Mensbrugghe
al., 2003; Beghin and Aksoy 2003). Given the soaifl sugar production in South Africa it
would be expect that substantial changethenglobal sugar market are likely to have non
trivial implications for the South African enomy. The analyses reported in this paper are
conducted under the assumption that there is ditn@ealisation of world sugar trade, which
in line with other studies is presumed to catieeworld (traded) price of sugar to rise and
with the price rise that South Africa’s expapportunities will increase. The response of the
sugar industry is complicated by complex ratgions between the sugar cane growers and
the cane processing factories. A crucial dimemsif the efficiency of sugar production is the



tonnes of cane required to produce a tonnewfsagar (TCTS ratio); hence the analyses in
this paper also consider the impact ofpiovements in the TCTS ratio; these can be
conceived of as arising as a consequence of the pro-competitive impact of trade liberalisation.

The rest of this paper is organised aBofes. The next section considers the South
African sugar industry. In section 3 the conghlé general equilibrium (CGE) model and the
data used for these analyses are outlined. Theofdhe paper is section 4: this starts with a
description of the policy scenarios that are $atad, this is followed by descriptions of the
model’s closure rules that are used for the fatrmans and then the results of the simulations
are discussed. The discussion of the resultsseExon both the internal effects and the trade
effects. The final section provides some concluding comments and suggestions for future
explorations. Some additional information is reported in the Appendix.

2.  The South African Sugar Industry

The sugar industry is a key agricultural seavithin the South African economy, both in
terms of production and employment. South édriwvas the seventh largest exporter of raw
sugar in 2002/2003, with sugar making a significeontribution to the country’s foreign
exchange earnings. The industry is respdesibr providing direct employment in cane
production and cane processing, whilst simulbarséy creating indirect employment in
various support industries such as the chemicals and fertilisers, transport and food sectors.

Sugar cane is grown in an area that extdraa the Northern Pondoland in the Eastern
Cape through KwaZulu-Natal to the Mpumada Lowveld. There are a total of 15 sugar
mills, of which 13 are located in KwaZulu-Natahd the remainder in Mpumalanga province.
Since 1996, an average of 22 million tons of scgae has been delivered to the mills each
season, from which 2.5 million tons of raw sugar are extracted. Figure 1 shows South
Africa’s raw sugar production since 1989. Thezlihe in raw sugar production between 1992
and 1996 was a result of the sevéour-year drought that affected South Africa during this
period.

There are approximately 50,000 registesedyar cane growers, of whom 48,000 are
classified as small-scale growers (SSGS$G’s are defined by Bates and Sokhela (2003,
p105) as growers who produce less than 2,100dbssgar cane per season, whilst the South
African Canegrowers Association describes therthose growers who currently deliver on
average not more than 225 tonnes of Recoverable Value (RV) per year. The reason for this
cut-off is that this tonnage would requiee maximum of about 40 hectares (Bates and
Sokhela, 2003, p105). In the 2001-2002 season, SSG’s “produced 14.4% of the sugar cane
crop on 19.7% (85,418 hectares) of sugardand” (Bates and Sokhela, 2003, p105). The
majority of SSGs produce sugarcane in the communal areas surrounding the Amatikulu,



Felixton, Entumeni, and Umfolozi mills irKwaZulu-Natal. In contrast, there are
approximately 2,000 large-scale growers whooaaot for 75 percent of total sugar cane
production. Milling companies who own their nvsugar estates produce the remaining 11
percent of the crop. However, according to SASA (2003), this percentage has decreased over
the past few years as the milling comigan have attempted to promote economic
development amongst previously disadvaaethgoeople by making farms available to
medium-scale farmers at market-related pricegrdlare likely to be increasing pressures to
increase the number of SSG in response t@atoeleration of the land reform/redistribution
programme in South Africa following the 2004 elections.

Figure 1 South Africa’s Total Raw Sugar Production from 1989 to 2002
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The production of raw sugar requires the elosordination of cane growing and cutting
with milling. Ideally sugarcane would be cat the time in its growing cycle where the
recoverable sugar content was at its greabestmilling is a highly capital intensive activity
and consequently profitable operation of sugar mills requires running the mills over an
extended season, hence cane is cut over a lomgdpaf time (up to 9 months) despite the
fact that the sugar yield varies over thatige In addition the profitability of milling is
heavily influenced by the time lapse betwernting and processing the cane; the yield of
raw sugar from a given quantity of sugarcane declines the longer the period between cutting
and processing, with the rate of decline increasapidly. A key indicator of the efficiency
of (integrated) sugar production is therefthhe quantity of cane required to produce a tonne
of raw sugar, the so-called Tonnes Can€&€dnnes Sugar (TCTS) ratio. Since 1989 the TCTS
ratio for South Africa has been between 8.5 and 10 (SASA, 2003).



3. Computable General Equilibrium Model and Data

3.1. Computable General Equilibrium Model

The PROVIDE standard computable general equilibrium (CGE) rhgslel member of the
class of single country computable generalildgium (CGE) models that are descendants of
the approach to CGE modeling described by Deetigl, (1982). More specifically, the
implementation of this model, using tH@AMS (General Algebraic Modeling System)
software, is a direct descendant and devetygnof models devised in the late 1980s and
early 1990s, particularly those models reported by Robiesah, (1990), Kilkenny (1991)
and Devarajaret al, (1994). The model is a SAM bas€GE model, wherein the SAM
serves to identify the agents in the economg provides the database with which the model
is calibrated. The SAM also serves an importaganisational role since the groups of agents
identified by the SAM structure are also usediédine sub-matrices of the SAM for which
behavioural relationships need to be definds such the modelling approach has been
influenced by Pyatt’s ‘SAM Approach to Modeling’ (Pyatt, 1988).

The description of the model here is necalshrief and proceeds in two stages. The first
stage is the identification of the behaviouraationships; these are defined by reference to
the sub matrices of the SAM within whichetlassociated transactions are recorded. The
second stage uses a pair of figgito explain the nature of the price and quantity systems for
commodity and activity accounts that are embodied within the model.

3.1.1. Behavioural Relationships

While the accounts of the SAM determine the agents that can be included within the model,
and the transactions recorded in the SAM idgritie transactions that took place, the model

is defined by the behavioural relationships. Blebavioural relationships in this model are a
mix of non-linear and linear relationships that govern how the model’s agents will respond to
exogenously determined changes in the medglrameters and/or variables. Table 1
summarises the model relationships by reference to the sub matrices of the SAM.

Households are assumed to choose the bumdlesmmodities they consume so as to
maximise utility where the utility function i@ Stone-Geary function that allows for
subsistence consumption expenditures, which is an arguably realistic assumption when there
are substantial numbers of very poor constenThe households choose their consumption
bundles from a set of ‘composite’ commoditieatthre aggregates of domestically produced

2 The PROVIDE standard computable general equilibrium (CGE) model used for this study is fully
documented in PROVIDE (2003); the description given below is a brief overview of the model's
structure and principles.



and imported commodities. These ‘composite’ cardities are formed as Constant Elasticity

of Substitution (CES) aggregates that embtdy presumption that domestically produced
and imported commodities are imperfect substitutes. The optimal ratios of imported and
domestic commodities are determined by the relative prices of the imported and domestic
commodities. This is the so-called Armington assumption (Armington, 1969), which allows
for product differentiation via the assungptiof imperfect substitution (see Devaragiral,

1994). The assumption has the advantage ridereng the model practical by avoiding the
extreme specialisation and price fluctuations eissed with other trade assumptions. In this
model the country is assumed to be a price taker for all imported commaodities.

Domestic production uses a two-stage productrocess. In the first stage aggregate
intermediate and aggregate primary irgpa@ire combined using CES technology. Hence
aggregate intermediate and primary input demasaag with the relative prices of aggregate
intermediate and primary inputs. At the secatalje intermediate inputs are used in fixed
proportions relative to the aggregate intermediate input used by each activity. The ‘residual’
prices per unit of output after paying for internae inputs, the so-called value added prices,
are the amounts available for the payment ohary inputs. Primary inputs are combined to
form aggregate value added using CES technedogvith the optimal ratios of primary inputs
being determined by relative factor priceBhe activities are defined as multi-product
activities with the assumption that the prdporate combinations of commodity outputs
produced by each activity/industry remain dang hence for any given vector of
commodities demanded there is a unique vector of activity outputs that must be produced.
The vector of commodities demanded is determined by the domestic demand for domestically
produced commodities and export demand for ektioally produced commodities. Using the
assumption of imperfect transformation between domestic demand and export demand, in the
form of a Constant Elasticity of Transfortita (CET) function, the optimal distribution of
domestically produced commodities between the domestic and export markets is determined
by the relative prices on the alternative markets. The model can be specified as a small
country, i.e., price taker, on all export markets, or selected export commodities can be
deemed to face downward sloping export denfandtions, i.e., a large country assumption.

The other behavioural relationships in the model are generally linear.

The model is set up with a range of flexildmsure rules. The specific choices about
closure rules used in this study are defined in the Policy Analysis section below.
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Table 1 Relationships for the Standard Model
Commodities Activities Factors Households Enterprises  Government Capital Row Total Prices
Commodities 0 Leontieflnput- 0 Utility Functions  Fixed in Real Fixed in Real Fixed Shares of Commodity |Commodity Demang Consumer
Output (Stone-Geary or Terms Terms and Savings Exports (CET) Commaodity Price
Coefficients CD) Export Taxes Prices for Export
IActivities Domestic Production 0 0 0 0 0 0 0 Constant Elastidty o
Substitution
Production Functior|s
Factors 0 FactorDemands 0 0 0 0 0 Factofhcome Factor Income
(CES or CD) from RoW

Households 0 0 Fixed Shares of Fixed (Real) Fixed (Real) Fixed (Real) 0 Remittances | Householdncome

Factor Income Transfers Transfers Transfers
Enterprises 0 0 Fixed Shares of 0 0 Fixed (Real) 0 Transfers Enterprisedncome

Factor Income Transfers
Government | Tariff Revenue Indirect Taxes dfixed Shares of Direct Taxes on Direct Taxes on 0 0 Transfers | Governmentncome|

Activities Factor Income Household Incomé&nterprise Income
Capital 0 0 Depreciation Household Savingsnterprise Savings Government 0 CurrentAccounf  Total Savings
Savings ‘Deficit’
(Residual)
Rest of Commodity Imports 0 Fixed Shares of 0 0 0 0 0 Total ‘Expenditure’
World Factor Income Abroad
Total Commodity Supply Activity Input Factor Household Enterprise Government Total Investment Total ‘Income’
(Armington) Expenditure Expenditure Expenditure Expenditure from Abroad
Producer Value Added
Commodity Prices Prices
Domestic and World
Prices for Imports




3.1.2. Price and Quantity Relationships

Figures 2 and 3 provide an overview of therrelationships between the prices and
quantities. The supply prices of the composite commodif€3S] are defined as the
weighted averages of the domestically produm@admodities that are consumed domestically
(PD;) and the domestic prices of imported commoditiebld), which are defined as the
products of the world prices of commoditiédM.) and the exchange rateéR) uplifted by

ad valoremimport duties tfn,). These weights are updated in the model through first order
conditions for optima. The suply prices exclude sales taxes, and hence must be upléted by (
valoren) sales taxestg) to reflect the composite consumer prié&QQ:). The producer
prices of commoditiesPXC,) are similarly defined as the weighted averages of the prices
received for domestically produced cowrfities sold on domestic and expdPE,) markets;

the weights are updated in the model througét forder conditions for optima. The prices
received on the export market are definedthes products of the world price of exports
(PWE) and the exchange ratER) less any exports duties due, which are definecgdy
valoremexport duty rates€).

Figure 2 Price Relationships for a Standard Model with Commodity Exports
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The average price per unit of output received by an acti¥)(is defined as the
weighted average of the domestic producecgs; where the weights are constant. After
paying indirect/production/output taxe.j, this is divided between payments to aggregate
value added RVAy), i.e., the amount available to pay primary inputs, and aggregate
intermediate inputsRINT,). Total payments for intermedé inputs per unit of aggregate
intermediate input are defined as the weighted sums of the prices of the RQDtS.

Total demands for the composite commodit@&y., consist of demands for intermediate
inputs, QINTD,, consumption by household®CD;, enterprisesQENTL,, and government,
QGD,, gross fixed capital formatioQINVD,, and stock changedstocconst Supplies from
domestic producerQD., plus imports,QM;, meet these demands; equilibrium conditions
ensure that the total supplies and dedsa for all composite commodities equate.
Commodities are delivered to both the domestic and exg@dft, markets subject to
equilibrium conditions that require all domestic commodity produci@Xc., to be either
domestically consumed or exported.

Figure 3 Quantity Relationships for a Standard Model




The presence of multiple product activitiemeans that domestically produced
commodities can come from multiple activitie®., the total production of a commodity is
defined as the sum of the amount of tbatnmodity produced by each activity. Hence the
domestic production of a commoditPXC) is a CES aggregate of the quantities of that
commodity produced by a number of different activiti®@XAG o, which are produced by
each activity in activity specific fixed proportions, i.e., the outpuQXAG, . is a Leontief
(fixed proportions) aggregate of the output of each acti@Qd).

Production relationships by activities are defined by a series of nested Constant Elasticity
of Substitution (CES) production functions. Thetmegstructure is illustrated in lower part
of Figure 3, where, for illustration purposesyorilvo intermediate inputs and three primary
inputs EDxa FDi1a and FDy2,) are identified. Activity output is a CES aggregate of the
guantities of aggregate intermediate inp@#&N\T,) and value added)VVAy), while aggregate
intermediate inputs are a Leontief aggregate of the (individual) intermediate inputs and
aggregate value added is a CES aggregatheofiuantities of primary inputs demanded by
each activity FDs5). The allocation of the finite supplies of factoFES{ between competing
activities depends upon relative factor pricesfiri order conditions for optima. While the
base model contains the assumption thatfaators are fully employed and mobile this
assumption can be, and often is, relaxed.

3.2. The Data

The data used for this study are arrangedreetlyroups; a SAM that records all transactions
between agents in the economy, a factor msérix that identifies the quantities of each
different factor used by each activity in theripd to which the SAM refers, and series of
elasticities that control the operation of the model’s behavioural functions.

The SAM is a 118 account aggregationtttd PROVIDE SAM for South Africa in 2000
(see PROVIDE (2004) for a full description thie South Africa SAM database). The model
SAM has 39 commodity groups (11 and 1@ agricultural and food commodities
respectively), 37 activity groups (9 and 10 for agricultural and food activities), 14 factor
groups — 12 types of labour plus land anditedpl4 household groups — distinguished by
residential location, income level and racial group, and miscellaneous enterprise, government,
capital (savings and investment) and restthif world accounts. A full list of the SAM
accounts is provided as Appendix Table Al.

A feature of the SAM that justifies emphadiere is the treatment of activities and
specifically agricultural activities. The SAM uses a supply and use stréithateallows for

3 By definition each activity in amput-output structure produce agie commodity and each commodity
is produced by a single activity.
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the possibility that all activities can produce laple products, which is the case for all
activities in this SAM. Agricultural activities are defined by reference to regions of the
country; ideally this would be by agrononmegion but the agricultural census data are by
political region. This classification of agricultural activities hader alia, a number of
implications: each agricultural activity canoduce a range of commodities; land is specific
to each agricultural activity and cannot be trangfd to another use; and the profitability of
farming for all agricultural activities dependpon the effects of policy shock across a range
of commodity (output) prices.

4.  Policy Analysis

4.1. Policy Scenarios

The policy scenarios examined in this study are analyses of the South African sugar industry
in the context of increased liberalisation oé tinternational sugar market; the scenarios are
relatively straightforward and derive ofn the discussion above. Any substantive
liberalisation of global sugar trade, particiyaf it was accompanied by sustained reductions
in the levels of domestic support in the EbdaUSA, would be expected to result in an
increase in the world price (export and impaftsugar and sugar products as the proportion
of sugar traded on a ‘free’ marketcreases (Mitchell, 2004). However increased
liberalisation of global sugar trade is likdly increase the degree of competition and hence
provide a strong incentive for the South Africangar industry to increase its efficiency.
Hence there three sets of experiments
e sugar trade liberalisation that manifests as increases of up to 50 percent in the
export price of South African sugér;
e improvements of up to 10 percent in the efficiency with which cane is
transformed into raw sugar (effectively a reduction in the TCTS ratio); and
e a combination of increases of up to 50 percent in the world price of sugar and
improvements of up to 10 percent in the efficiency of transforming cane into raw
sugar.

All the policy experiments are run twice; iretfirst cycle it is assumed that South Africa
is a price-taker on a newly liberalised glolsalgar market while in the second cycle it is
assumed that South Africa is a sufficiently Egyroducer and exporter of sugar to cause the
world price to decline as it increases exports.

4 Mitchell (2004) reports estimates of up to 40 perdecrtease in world sugar prices as a result of global
(multilateral) liberalisation.
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4.2. Model Closure Rules

The model closure rules were selected with the objective of providing a realistic
representation of the South African economy and can be categorised under six headings.

4.2.1. Foreign Exchange Market Closure

The foreign exchange market is assumed to clear flexible exchange rate and therefore
the external balance — surplus/deficit on theent account — is assumed to be fixed. For all
imports South Africa is assumed to be a@riaker on global markets; hence it can import
any quantity of a particular good or serviceaatonstant price (in terms of foreign currency
units). But on the export markets South Africassumed to have some power over the world
price of gold; hence it is assumed thauth Africa faces a dowravd sloping export demand
curve for gold, with a constant price elasticity of demand of — 0.5 — the more gold South
Africa exports the lower the price it receives per unit of gold exported.

South Africa is also assumed to face a daard sloping export demand curve for sugar
exports, with a constant price elasticityd@mand of — 0.2. However unlike the other closure
rules for the foreign exchange market this closure rule is relaxed in one sequence of the
simulations.

4.2.2. Investment-Savings Closure

The capital account — investment and savings €losed by assuming that the share of
domestic absorption accounted for by investment, in terms of expenditure, remains constant.
The equilibriating variable is therefore a chamgéhe savings rate; in this case the savings
rates of all households and incorporated business enterprises are allowed to vary
equiproportionately.

4.2.3. Government Closure Rules

The government account is closed by atwns in the level of government

borrowing/savings. All tax rates are assumedrémain constant and the government is
assumed to consume a fixed share of domessorption. The impacts of the policy shocks
upon government revenue are small andchethe impact upon government borrowing is
small; consequently the impact of allowing the government savings to vary is marginal.

424, Factor Market Closure

The factor market closure involves different treants for different factors. The land factor is
assumed to be activity specific and the demandixed; this reflects the fact that the
agricultural activities are defined by specific locations and hence cannot change the amount of

12



land available. The labour categories ambdivided into two broad groups — skilled and
unskilled (see Table 2). Skilled labour is assdre be fully employed and mobile across
economic activities and hence the equilibriatiagiable is the wage rate. The supply of
unskilled labour is assumed to be perfectly elastic hence activities can consume as much
labour as they want at a constant wage rate. The equilibriating variable is the quantity of
unskilled labour employed. For physical capital &iternative scenarios are explored; a short

run scenario where the quantity of capitabdidoy each activity is fixed, and a long run
scenario where the total quantity of capital is fixed but it is mobile across activities.

Table 2 Fully Employed and Unemployed Labour Categories

Fully Employed Labour

Unemployed Labour

African skilled labour
Coloured skilled labour
Asian skilled labour
Asian unskilled labour

African unskilled labour
African manual labour
Coloured unskilled labour
Coloured manual labour

Asian manual labour
White skilled labour
White unskilled labour
White manual labour

4.2.5. Model Numéraire
The model numéraire is the consumer price index; hence all the value results are in real terms.

4.3. Results and Analyses

Despite the agricultural sector accounting forlatieely small share of GDP, some 4 percent,
and the sugar industry being a relatively small pathe agricultural sector, the liberalisation
of the sugar trade has a noticeable impact WOR (see Figure 4). In the small country case
and without technical change in sugaogessing, GDP (GDP_sc) increases by up to 0.03
percent, this is more than doubled (0.078&cert) when there is technical change
(GDP_sc_tc). The increase in exports assediatith liberalisation (see below) causes the
exchange rate to appreciate by 0.085c@etr without technical change (ER_8d)ut with
technical change (ER_sc_tc) it depreciatesssilthe change in the world price of sugar
exceeds about 42 percent (the reasons behind this are explored below).

S The exchange rate in the model is defined as the quantity of domestic currency required to purchase a
unit of ‘world’ currency. Hence an appreciation oé texchange rate results in a reduction in the amount
of domestic currency required to purchase a unit of world currency.

13



Figure 4 GDP and the Exchange Rate — Small vv Large Country Assumption with
10 percent change in TCTS
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Source Simulation results

The large country case produces a very diffeqgicture: without technical change in
sugar processing the potential gains in GD& amcelled out by the declining export price
and hence the exchange rate is largely umgbd, whereas with technical change all the
benefits, in terms of GDP, are realised from technical change effects with which there is
an associated depreciation of the exchange @é&arly there would have been increases in
GDP if the price elasticity oflemand for sugar exports had been larger, i.e., less negative.
While this may be the case, the fundamentahtpgmains unaffected: if increases in South
African sugar exports exert any downward pressin world prices some, and maybe all, of
the potential benefits may be nullified.

Arguably of greater interest are the cansences of sugar trade liberalisation for
agriculture in South AfricaA priori it might be reasonable to expect that agriculture in the
provinces that produce sugar would benefit, witike implications for other provinces would
be limited. These simulations indicate that décomes may be more complex. An important
indicator of the implications for agriculture akes rates of return to aggregate primary inputs,
i.e., the prices of value added, which indicate élktent to which activities seek to expand or
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contract as a result of the policy shock — ¢hase reported for agricultural activities and the
sugar processing industry in Figures 5 and @hésmall country case, Figure 5, and without
technical change the impact upon agricultur&waZulu-Natal confirms with expectations,

the price of value added rises by up to 1.2Ece@at, but in contrast it falls by up to 0.72
percent in Mpumalanga, which is the other province that produces substantial amounts of
sugar. Moreover the prices of value added vary appreciably across agriculture in different
provinces, with the Northern Cape (up to Of#cent), the Free State (up to 0.54 percent)

and the Eastern Cape (up to 0.07 percent) also gaining but with the Western Cape (up to -0.05
percent), Limpopo (up to -0.13 percent), NorthsiMeip to -0.77 percengnd Gauteng (up to

-0.48 percent) losing.

Figure 5 Price of Value Added (PVA) for Agriculture and Sugar Processing —
Small Country Assumption without change in TCTS
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Source Simulation results

The generality of the results presentedFigure 5 are unaffected by the presence of
technical change in sugar processing (see Eigdr Technical change in sugar processing
changes the starting point, with KwaZulu-Naaald the Free State (marginally) losing out if
world prices remain unchanged and the otheicaljural activities gaining. But as the world
price of sugar increases so game patterns of responses in PVA assert themselves; such that
the overall impact of the change in technologtoisause a shift upwards in the PVA curves
and move the point of intersection to when the world price has increased by about 15 percent.
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Figure 6 Price of Value Added (PVA) for Agriculture and Sugar Processing —
Small Country Assumption with 10 percent change in TCTS
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Source Simulation results

The initially counterintuitive nature of these riésus a consequence of the fact that the
agricultural activities, defined by province lotation, are multi product activities, i.e., they
produce a range of agricultural commoditiese Tiberalisation of the sugar trade causes
changes in the exchange rate, which meaas ttie prices of all traded commodities are
subject to change and therefore the prices received by domestic producers will change (see
Figure 7 for the combined effects of a 30gesit change in export price and a 10 percent
improvement in the TCS ratié)Apart from sugarcane all tlhanges are relatively small but
in combination with differences in the outputaaf the different agronomic regions they are
sufficient to generate a range of differentéeage’ prices received by each province for their
composite outputs (see Figure 8). As can be seen the signs on the changes in prices for
composite outputs by each agricultural activity expkhe signs on the prices of value added
— the results for the increase in export pgoerespond to the results in Figure 5, while the
results for the change in export prices antinézal change correspond to the results in Figure
6.

6 It is worth noting that the technical change redutes (derived) price ofugarcane, which is to be
expected since relatively less is demanded as an input, but that the combined effects of the increased
export price and technical change are appreciably greater than the sum of the component parts.

16



Figure 7 Prices of Agricultural Commodities Sold on the Domestic Market— Small
Country Assumption with and without 10 percent change in TCTS
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Source Simulation results

Consequently it is the differences in output mix produced in each agronomic region, in
combination with the price changes driven initially by the changes in the exchange rate and to
a lesser extent the small income effect, thaseahe effects of sugar trade liberalisation to
have repercussions for South African agriculture beyond those areas that produce sugarcane.
This is especially relevant in Mpumalangahere the impact of technical change alone
increases the activity price, which is the reeesthe case in KwaZulu-Natal while the trade
liberalisation effect is to reduce the activitygarj which again is the reverse of the case for
KwaZulu-Natal. A further interesting effect is how technical change in the sugar industry
increases the composite activity prices acrdigsravinces, and that these price increases are
sufficient in the case of the Western Cape lantgpopo (just) to cancel out the negative effect
of the exchange ratfe.

7 There is also an income effect associated withincrease in GDP and welfare (see below) that will
result in a minor expansion of agricultural activity.
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Figure 8 Activity Prices for Agricultural Activities — Small Country Assumption
with and without 10 percent change in TCTS
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These price changes stimulate substantiahghs in factor demand by agriculture across
the provinces. For the combined effectsaoB0 percent change in export price and a 10
percent improvement in the TCS ratio thesggeafrom plus 5.2 percent to minus 2.9 percent
for African labour in KwaZulu-Natal and NortWest respectively (Figure Al), from plus 1.9
percent to minus 0.4 for Coloured labour ie three State and in the Western Cape (Figure
A2) and from plus 4.8 percent to minus 2.9\Wdhite labour in the KwaZulu-Natal and in the
North West (Figure A3). Even allowing for the relatively small proportions of the South
Africa workforce that are engaged in agriculttiiese changes in factor demands represent a
substantial structural change that may take some time to be effected.

If the new equilibria are achieved there are &eer across the board welfare gains for the
(representative) households. Under the maintained small country assumption the total welfare
gains (equivalent variation) are R311m, R792nd R1,186m for the 30 percent increase in
the world price, the 10 percent increase in texddrefficiency and the combination of the two
effects respectively. The distribution of theg&ins shows some evidence of being biased
towards the lower income households — see Figure 9 — since the gains are concentrated
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among African and Coloured households, but there are also substantial welfare gains for the
Urban White Households who have apprecidigher incomes and are fewer in number. The
across the board welfare gains are alsonfl when there is a downward sloping export
demand curve for sugar, although the totahgare substantially reduced (R18m, R711m

and R728m for the 30 percent increase in thedvarice, the 10 percent increase in technical
efficiency and the combination of the two effeogspectively), the distribution of the gains is
remarkably similar — see Figure 10.

Figure 9 Household Welfare with Sm# Country Assumption (R million EV)
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An important feature of the welfare gains is the extent to which they demonstrate both the
relative importance of and the complementarity of the trade liberalisation and technical
efficiency gains. In the small country case tmpacts of the efficiency gain on welfare are
greater than the trade liberalisation effectsdlb households and the welfare effects of the
combined simulations are greater than the sum of the two separate components. In the large
country case the welfare effects of the trade éiligation scenario are close to zero, which is
not surprising, but the benefits from technical change are virtually unaffected.
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Figure 10 Household Welfare with Large Country Assumption (R million EV)
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These welfare effects are a combination of meaand prices effects, but in the main the
income effects are relatively small and henae ghmary factor behind the welfare gains is
the change in relative (consumer) pricesee Appendix Figures A4 and A5. However the
consumer price changes differ appreciably betwkersmall and large country cases — this is
to be expected since the large country case isgroefl such that the exchange rate effect is
largely nullified. Nevertheless the overall effect is positive in both cases.

5. Conclusions

The results in this study derive from the maimea assumption that global trade in sugar will

be liberalised. In a market so charactlisby market interventions, bilateral trade
agreements, domestic support mechanismspalfitical positioning it is difficult to make a
strong argument that trade liberalisation naminent. However there is some evidence to
suggest that the OECD countries are beginningdace the extent to which they intervene in
sugar markets, e.g., the on-going downward redicin the extent to which the EU’s
domestic prices exceed world prices, and hence that some liberalisation is likely to been seen
over the next few years. Moreover, recent (208d4) WTO rulings about the EU’s subsidies

for sugar producers, especially with respect edfiects of subsidies associated with exports
that match the preferential imports of sufar the ACP (African, Caribbean and Pacific)
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group of countries suggest pressure tcerblise sugar trade may be growing more
meaningful. Importantly the results from themsalyses indicate that the benefits to South
Africa from the liberalisation of global sugar trade may be appreciable and hence that there
are substantial reasons for South Africa guarfor liberalisation both multilaterally, through

the WTO, and bilaterally in its negotiationsttvOECD trading partners. In the former case
there is clearly an argument for further ssak using a global model to assist in the
identification of South Africa’s natural allies in multilateral negotiations.

The outcomes for South Africa of sugar trade liberalisation are not however
unambiguously positive. While all the representative household groups, on average, gain
under all the scenarios considered here thexdilkely to be some households that lose out.
Predominately these are likely to be those bbokls that are affected directly by the
reorganisation of agricultural production across different provinces of South Africa, with
the negative effects being most concentratgdanteng, Mpumalanga and the North West. In
some instances these negative consequences noggyteasevere since they will be associated
with job losses. On the other hand these negatfifexts seem to be more than offset by the
positive effects that are most concentratewaZulu-Natal, the Free State and Northern
Cape.

A critical aspect of the results is the degi@avhich welfare gains can be realised through
technical change. These results indicate thartetlare strong incentives from the consumers’
perspective to foster improvements in tRE€TS ratio despite the potentially negative
consequences for producers of sugarcane. This begs two questions. First, can the South
African sugar industry develop to such an akteat it can reduce the TCTS and second, how
will changes in the structure of cane prodmatiespecially the move towards production on
smaller family farms rather than large estatéfiecathe TCTS ratios. This latter is especially
relevant to the land reform issue since ¢hexr some evidence that land under sugarcane
production is particularly favoured for redistribution. These results suggest that land reform
in the sugarcane growing areas needs to pdyjcpiar attention to the coordination of cane
growing, cutting and milling to maintain the profitability of land reform farms.
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7. Appendices

Table A1

SAM Accounts for this Study

Commodities

Activities

Factors, households and other

Summer Cereals

Winter Cereals

Oilseeds

Sugarcane

Other Field Crops

Fruit and vegetables products
Other Horticulture

Livestock Sales

Livestock products

Other Animals

Other agriculture

Mining

Meat products

Fruit and vegetables products
Qils fats and dairy products
Grain mill products

Animal feeds

Bakery products

Sugar products
Confectionery products

Other food products

Beverages and tobacco products

Textile and leather products
Wood and Paper

Chemical Products

Rubber and Plastic

Non metal products

Metal products

Machinery

Electrical machines
Vehicles

Miscellaneous manufactures
Utilities

Construction

Trade services

Transport services

Other services

Government services

Domestic Services

Agriculture Western Cape
Agriculture Northern Cape
Agricultur&orth West
Agriculture Freegt
Agriculture Eastern Cape
AgricultiteaZulu-Natal
Ageulture Mpumalanga
Agriculture Limpopo
Agricultur&auteng
Mining
Meat
Fruit
Oils and dairy
Grain mills
Animal feeds
Bakees
Sugar
Confectionery
Other food
Beveragedobacco
Textile and lbat products
ool and Paper
Chemical Products
RubbemnaPlastic
Non metal products
Metal products
Machinery
Electrical machines
Vehicles
Miscellaneous manufactures
Utilities
Construction
Trade
Transport services
Other services
Government services

Domestic Services

Gross operating surplus
Land
African skilled labour
African unskilled labour
African manual labour
Coloured skilled labour
Qoured unskilled labour
Coloured manual labour
Asian skilled labour
Asian unskilled labour
Asian manual labour
White skilled labour
White unskilled labour
White manual labour
African urban low
African urban high
African rural low
African rural high
Coloured urban low
Coloured urban high
Coloured rural low
Coloured rural high
Asian low
Asian high
White urban low
White urban high
White rural low
White rural high
Impoduties
Export taxes
Saletaxes
Production taxes
Factotaxes
Direct income taxes
Government
Enterprises
Savings

Stock Changes

Rest of World
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Figure A1  Factor Demand by Agriculture for 30 percent Change in World price with
and without 10 percent Change in TCTS- African Labour
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Figure A2  Factor Demand by Agriculture for 30 percent Change in World price with
and without 10 percent Change in TCTS- Coloured Labour
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Factor Demand by Agriculture for 30 percent Change in World price with

and without 10 percent Change in TCTS— White Labour

Figure A3
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Figure A4  Selected Consumer Price Changes with Small Country Assumption (%)
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Figure A5  Selected Consumer Price Changes with Large Country Assumption (%)
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