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Abstract

This paper empirically investigates the impact ofieultural trade reform in South
Africa. Using UNCTAD's Agricultural Trade Policy 8iulation Model (ATPSM), the
study performs two specific scenarios that captibeemagnitude of (i) the economic
impact of global agricultural trade reform in SouMfrica and (ii) the economic
impact if the reform in South Africa is coupled Wwitgricultural reforms in the
European Union (EU). Trade reform focuses on sulisiaariffs reduction, although
in the case of the EU scenarios also include rémtuan domestic support and export
subsidies. The results show that unilateral tagtfuction in the selected number of
agricultural products amounts to welfare gains &3$P1 million. These gains are
three times higher when accompanied by extensfeems in the EU.
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1. Introduction

The importance of the agricultural sector in Soéfthca cannot be stressed enough.
In 2006, the agriculture sector contributed abou# gercent of Gross Domestic
Product (GDP), 8.5 percent of total employment approximately 4 percent of total
exports (Statistics South Africa, 2007; Departn@nitrade and Industrydfi), 2007).
The agricultural sector has three sub-sectorscalgwire, forestry and fishing. The
agriculture sub-sector comprises field crops, balture and livestock farming. The
performance of field crops has a pivotal role ie tletermination of food security and
overall performance of the sector. This activityswasponsible for 25.5 percent of the
gross value of production in the agriculture sector 2006 (Department of
Agriculture, 2007). The most important field crgg®wn in South Africa are maize,
sugar, sunflower and wheat. South Africa is aexgorter of maize and sugar and a
net importer of wheat. In 2006, exports of sugad &@s products (sucrose, lactose,
glucose, fructose, molasses and confectionery) titotesl 19 percent of total
agricultural exportsdti, 2007).  Horticulture also played an importanterals it
accounted for 24.7 percent of agricultural sectmdpction in 2006 (Department of
Agriculture, 2007). In South Africa, horticultusmnsists of fruit (deciduous, citrus
and subtropical), vegetables and flowers. Mostitwdttral exports are sent to the

European Union (EU).

The performance in the agricultural sector is adftected by South Africa’s
participation in different trade agreements. SaAfitica is a signatory to a number of
trade agreements which contributed to the libeatiis of the agricultural sector.
Participation in global trade agreements reducestodions which existed from
indirect export subsidies such as electricity amadgport rebates, export finance and
credit guarantees and marketing allowances (Kirsteah, 2004). In addition, South
Africa undertook several labour policy reforms. Tdoenbination of liberalisation and
stricter labour laws exposed the agricultural sedm the adverse effects of

globalisation.



In South Africa, the objective of trade policy imetagricultural sector is to promote
the integration of this sector into the world ecmyoin order to encourage greater
access to markets, technology, capital as welbagpetition (OECD 2006). All these

activities have a direct or indirect impact on emoit growth.

The principal idea of this study, therefore, isstapirically investigate the impact of
global agricultural trade reforms in South Afrida. addition, the study investigates
the magnitude of benefits if the EU also liberaismilaterally. The merit of this type

of reform process is that it treats all trade pardrequally, which in turn reduces any
possibility of trade diversion. Furthermore, it @svgovernment what is known as
“‘commitment technology”. This, in turn, providespasitive signal for investors to

make long-term commitments. Lastly, unilateral refocan then be used to make

concessions in trade negotiations on multilatdiédteral and regional levels.

The policy relevance of this study is to investigat global agricultural trade
liberalisation is economically beneficial. In otheords, should South Africa
continue to liberalise? The study investigates specific scenarios that capture the
magnitude of (i) the economic impact of global egitural trade reform in South
Africa and (ii) the economic impact if the reform South Africa is coupled with
reforms in the EU. In this study, reform will focos substantial reduction in tariffs,

domestic support and export subsidies.

The EU was selected as a case study becauseoititis Africa’s main trading partner
and one of the regions whose agricultural policiesate distortions in the world
market. Although the bilateral trade agreemenbisthe focus of this investigation, it
is important to note that in October 1999 Southigdfrsigned a bilateral Trade,
Development and Co-operation Agreement (TDCA) withe EU. Full
implementation began in May 2004, where the partigeeed to liberalise over
periods of up to 10 years in the EU and 12 yeaB&oimth Africa. Under the TDCA, a
free trade area would be established by the e2012 and would cover 90 percent of
total trade between the parties. Liberalisatiariuded South Africa removing duties
on 81 percent of its agricultural imports from tB&) while the EU would remove
duties, including partial liberalisation of quotam) 61 percent of its agricultural
imports from South Africa. This liberalisation aga does not include “sensitive
5



products”, which include bananas, sugar, beef, rnwaze, sweetcorn, starches, fruits
and vegetables to the EU. The sensitive list fmut® Africa includes fresh meats,
dairy products, some cereals and sugar productsnidgst important development in
the EU relations is that South Africa is now pafttbe Economic Partnership
Agreements Negotiations between the EU and the h8autAfrica Development
Community (SADC). This is part of the agenda rersgthen regional integration in

the SADC and to move towards a single set of temgfeements with the EU.

This study parallels the simulations presentethén@ECD (2006).The report reviews
agricultural trade policies in South Africa usingséobal General Equilibrium Trade
Model, GTAPEM, a modified version of Global Tradealysis Project (GTAP). The
simulations focus on multilateral policy scenarimsd cover all the sectors. The
contribution of this study is the focus on unilafetrade reform in South Africa and
the EU. This study utilises a partial equilibriurarhework to investigate the welfare
impact of trade reform. The strength of the modehat it is specifically designed for
agricultural trade simulations. Therefore, it ceverore products and countries than

the general equilibrium model.

The paper is divided into sisections. Following the introduction, section two
provides an overview of tariffs, domestic suppord @xport subsidies in South Africa
and in the EU. The methodology used for the emgliinvestigation is presented in
section three. Results are discussed in section. f8action five offers policy

recommendations and section six concludes the study

2. Border Protection and Support in South Africa and the EU
2.1. Applied Tariffs

What are the welfare implications of imposing taff The benefits of imposing
tariffs are government revenue and protection ahelstic industries. The cost
imposed by tariffs includes increased domestic egricthus reducing consumer
welfare. The ripple effect is that the higher pa@affect suppliers as farmers respond

by increasing output. This impacts on consumeautin demand patterns.



Trade policy in the agricultural sector was acakst when South Africa became a
signatory to the Uruguay Round Agreement on Agticel (URAA), leading to the
Marketing of Agricultural Products Act (1996). This Act went further than the WTO
agreements and reduced state intervention in dgnial marketing and product
prices. The objective was to provide free accessafb market participants, thus
promoting efficiency of agricultural products, ineping opportunities for export
earnings and enhancing the viability of the securing the implementation of the
Act, South Africa made large strides in terms ofo®ing export subsidies and
substantially reducing domestic support. Howewagh tariffs and the structure of
support in areas such as sugar, among other pspdueed to be revisited. South
Africa should be aware that fundamental unilatératle reforms are necessary if
policies in agriculture are to meet the changinthaleds of consumers, at the same

time avoiding any negative impacts on producersiateinational trade.

Ad valorem tariffs apply to agro-food products and tariff ¢am (of 20 percent) as
well as to agricultural products under the minimomarket access commitments. For
agricultural and food products, protection takes fiorm of specific anéd valorem
tariffs, tariff rate quotas, and anti-dumping amditervailing duties. Export permits
are required if products need to comply with certaU or US quota arrangements so
as to ensure equitable access by small and meditenpeses. Although the average
tariff level in South Africa has been reduced otfrer years, it remains complex and
dispersed. Therefore protection is uneven andsgd&iom openness could be

hampered.

Table 1 presents 34 major agricultural commoditiethe Agricultural Trade Policy
Simulation Model (ATPSM) by the UNCTAD. Details thfe model will be discussed
in section five. In South Africa, bovine meat, miheep meat, butter, cheese, sugar,
cigarettes and other manufactured tobacco prochate applied tariff rates of over
15 percent (tariffs over 15 percent are considéetf peaks). The minimum applied
tariff is zero and the maximum tariff is 105 percésee Table 1 and Table 2). In the
EU, 62 percent of the products are above 15 pereente tariff peaks in South
Africa are only 29 percent. In the EU products sashmeat, dairy, sugar and cereal
have applied tariff levels over 50 percent, withknreaching a maximum tariff in
excess of 113 percent. However, the EU tariffsnanee dispersed than in the case of
7



South Africa (see Figure 1). This can be explaibgdhe large standard deviation in
the EU applied rates and the dispersion in theigehsction (see Table 2). Tariff
dispersion reflects tariff escalation, as in theecaf cocoa and sughr.

A wide variety of tariffs applied to the same contities across countries distorts
trade and lowers efficiency and responsiveness oridwmarkets (Josling, 2006).
According to Hoekman, Ng and Olarreaga (2001)fftpeaks and tariff escalation
have a disproportional impact on exports in Afraxad other developing countries.
Therefore, with regard to tariff peak items, conbplduty-free access for Africa and
other developing countries in the EU and other misrkn developed countries would
result in 11 percent (US$2.5 billion) increaseheit total exports. It is important to
note that applied tariff rates in the EU are theesas the bound rates in the WTO,
while in the case of South Africa most of the bouaigs are higher than applied rates.
The amount of “water” in the tariffs gives Southriéd some room to increase applied
rates without violating WTO commitments. The prefiary observation at this point
is that protection is in the products that the Eld &outh Africa consider as “sensitive
products”.

! Tariff escalation: When importing countries escalate their tariffstfiis way, they make it more
difficult for countries producing raw materials poocess and manufacture value added products for
export.



Table 1. Applied tariffsfor a selected number of agricultural productsin South
Africa* and the EU

South Africa EU
Commodities Applied Initial Bound Initia| Appliedhitial Bound
Livestock 0 0 52 52
Bovine meat 30 99 87 8y
Sheep meat 32 8l 64 64
Pig meat 19 37 20 20
Poultry 14 58 37 37
Milk, conc. 96 96 113 113
Butter 79 79 112 112
Cheese 95 95 46 46
Wheat 13 47 54 54
Rice 0 0 72 72
Barley 1 12 34 34
Maize 3 50 26 26
Sorghum 2 35 33 33
Pulses 10 217 2 2
Tomatoes 20 37 23 2B
Roots & tubers 0 q 21 21
Apples 3 4 30 30
Citrus fruits 4 4 26 26
Bananas 5 31 11 11
Other tropical fruits 16 24 19 1P
Sugar, raw 17 26 55 5b
Sugar, refined 105 106 82 82
Coffee, green 0 119 4 h
Coffee, proc. 23 119 11 1
Cocoa beans 0 D 0 0]
Cocoa, proc. 0 q 20 20
Tea 4 170 7 7
Tobacco leaves 10 1p 8 8
Hides & skins 0 0 0 g
Oilseeds, temp. 8 44 0 0
Oilseeds, trop. 7 3( 0 0
Rubber 0 10 0 g
Cotton 5 56 0 0
Vegetable oils 8 72 7 4
Average 18 47 32 32

*Note: Uses tariffs for 2004, which may not reflect receimanges

Source: ATPSM (2005)



Figure 1. Applied tariff ratesin South Africaand the EU

Density

)-0200 "5 A Applied Initial EU Applied Initiall

\\

).017¢%

L015€
x012{
x01o{
x007{
xoos{

).0028f

X-axis — tariffs (percent); Y-axis — Probabilityfiffs)

Table 2: Summary statistics of tariff rates

Statistics South Africa EU
(Percent) (Percent)
Mean 18 32
Standard Deviation 29 32
Minimum 0 0
Maximum 105 113
Peaks (tariffs >15 percent) (No. of lines) 10 21
Number of observations 34 34

Note: Descriptive statistics of average tariff rates

2.2. Measures of Support to Agriculture

One of the measures of support to agriculture &lfrer Support Estimate (PSE).
PSEs capture the overall effects of different typésggovernmental programs and
interventions in a single number. This method ikdsecompared to other tools like

nominal or effective rates of protection, sincesth®ften account for only a small

2 This measure of support to agriculture is usecti®y OECD to monitor support in the Member
countries.
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proportion of the transfers between the governnaantthe producers of agricultural

commodities.

PSEs can be represented in different ways. Therdvwa in particular, which are
appropriate and suitable for cross-country compassin the first measure, the PSE
can be expressed as a proportion of transfersottupers, multiplied by 100 to get the
Percentage PSE. It presents the PSEs relative izl of the farmers’ gross revenue.
The other is PSE per Unit of Output of a commoditere the PSE is divided by the
level of production. This measure captures theidigssprovided by the government
for the production of a unit of output. For simjtljicpurposes, Percentage PSEs
(% PSE) are considered rather than PSE per Udugbut.

% PSE can be expressed as:

Total transfers
(1)

% PSE=
Valuetoproducers

(@x(R, -P,xX)+G+1)
(@xP, +G)
Where:Q = the quantity produced

Pd =the producer price in domestic currency units.
Ry = the world price in world currency units.

X = an exchange conversion factor
G = direct government payments
| = Indirect transfers

Equation (1) means that % PSE could be negatitreeitlomestic price is less than the
world reference price or positive if domestic prisegreater than world reference
price. In addition, the level of %PSE is determdity the level of distortion created
by increased price support. Trade distorting supgantributes to lower world prices
and inflicts a cost on producers in countries nitgrting their domestic markets.

Furthermore, even if government policies remainhamged, changes in exchange

11



rates and domestic production can alter % PSEo,Alst all transfers have the same
weight in the %PSE measurement. In calculating BgRi@nsfers from price support
programs and direct payments (G) appear in botmtineerator and the denominator.
However, indirect transfers (I) appear only in thenerator. The implication is that a
country’s % PSE can decline or increase withouhghay total transfers to producers
merely by shifting transfers from indirect progrants direct payments or price

support programs.

2.2.1. Support to Agriculturein South Africaand the EU

South Africa introduced incentive programmes dutting 70’s and these incentives
continued into the 80’s. These incentives boostqbes but came at a cost to the
fiscus (Kirsten,et al, 2004; Cassim and Onyango, 2003). Most of the cupi
farmers declined substantially during the impleragah of the 1994 URAA, as
explained by the decline in the levels of suppfteral997 (see Table 3). No export
subsidy applies for agro-food products, even thotlgh pricing regime for sugar

effectively subsidises sugar exports, while thetsame carried by the domestic

consumer.
Table 3: Support to agriculture (PSE) in US$ million
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
South Africa 871 1,539 989 1,068 631 671 372 140 956 487
EU 90,180 96,779 93,199 95318 100,917 107,173 383,3 93,061 96,989 104,474 107,686
OECD 273570 267,257 254,561 234,373 253,583  222,8942971 219,500 226,451 256,752 279,527

Source: OECD (2006)

In South Africa, about 96 percent of the remainsogport is in the form of Market
Price Support (MPS) and a small portion is giveriaioners based on input use and
farm income® MPS maintains domestic prices for farm goodsifégrent levels from

those at the country’s border. Tariffs, quotas ather restrictions on imports as well

% Market price support for a product = (administepeite at the farm gate - fixed external reference
price) x eligible production. Market price suppéot an input (service) = (administered price at the
farm gate - market price) x quantity of input (Seey receiving subsidy

12



as subsidies on exports, together with governmeteniention to boost domestic
prices through, for example, stock-building, creatgap between domestic market
prices and world prices for commodities at the bardultiplying that price gap by

the amount of domestic production gives the MP®rtmducers in the PSE. At the
same time that domestic producers receive higheegpfor commodities, consumers
also have to pay those higher prices. In other sjoktarket Price Support channels

transfers from consumers to farmers.

In terms of products, support is mainly in raw sugeheat, maize, milk, meat and
fruit, with sugar having the highest MPS of R1, 2BBlion in 2003. Table 1 in the
Appendix shows Nominal Protection Coefficients (X#NHor South Africa and the
EU. The coefficients in all the products are highlgain 1, meaning that domestic
prices are higher than world prices. In South Adrithe NPC for raw sugar was the
highest in 2003, amounting to 1.46. In other wptlle domestic price was 46 percent
higher than the world price. This means that,ras@nt, sugar is subsidised and the

product may not have the competitive advantaghenmorld market.

South Africa’s support to agriculture is very smedimpared with the EU. The EU
group of countries uses most of the domestic sugyat export subsidies. Support to
agriculture in the EU is one of the contentiousuéss in current multilateral

negotiations. The impasse in the Doha Round igatéd to a lack of commitment
by the EU, the US and other major players to recdwgport to agriculture. Support in
the EU accounts for about 40 percent of total OBQpport (see Figure 2). Hoekman
and Olarreaga (2006) argue that developing cowntagricultural exports of about
US$70 billion face US$90 billion worth of suppantdeveloping countries (excluding
green box support) and agricultural exports of UB$#lion face US$8 billion in

export subsidies in developed countries.

Most of the support in the EU is also in the forlfMPS and is found in sensitive
products like dairy, cereal, meat products, sugdrsome fruit. % PSE in the EU was
seven times more than in South Africa in 2003. #n®€SE in the EU has remained
around 30 percent since 1994. In the case of Suiuite, the numbers are lower and

more volatile as a result of the volatility of taechange rate.

13



Figure 2: Support to agriculturein South Africa, EU and OECD
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It is important to note that MPS requires tradeqyain order to operate and to sustain
the domestic price of a commodity above the intiéonal prices. As a result, high
tariffs are in place for a number of products tteateive support. This is seen in the

particular case of sugar.

3. ATPSM M ethodology

The analysis utilises UNCTAD’s Agricultural Tradeolley Simulation Model
(ATPSM). The ATPSM model attempts to simulate reairld situations. The
ATPSM, developed jointly by UNCTAD and the Food ahgriculture Organization
(FAO), is a global trade model designed primardy $imulating agricultural trade

policies, notably in the context of the URAA on Agture.

One of the strengths of this model is that it aBaavdetailed specification of the most
relevant agricultural trade policies to have coraplég economic effects. In addition,
ATPSM is able to report results for many differentintries. The model gives results
not only globally but also for various country gpsuand geographical locations.
There is an extensive coverage of agricultural corities and the model considers

14



the inter-relationships between the agriculturamowdities in both supply and

demand (for example, when competing for land orsoamer preferences). Lastly, the
model accounts for three different economic agesittin each economy — producers,
consumers and government. In this regard, resaitde presented by commodity and

by agent for each country, each region or the world

ATPSM can simulate the effects of a range of tradécy instruments, notably:
reduction of out-of-quota (or MFN) tariffs, eithiey a certain percentage, or with the
tariff harmonizing Swiss formula; reduction of inkgta tariffs; expansion of tariff rate

quotas volumes; reduction of domestic subsidied;raduction of export subsidies.

ATSM characteristics

The ATPSM is a comparative-static, synthetic, rcdtmmodity, multi-region,
partial-equilibrium world trade model for agricuiédh products. It also accounts for
the distribution of quota rents, solutions for digaum world market prices and their
impact on domestic production and trade flowsxHlieitly covers 161 countries (160
individual countries and the EU’s 15 countriesategl as one country). The model is
also fairly comprehensive in its commodity coveragth a total of 36 agricultural

commodities.

All policy instruments are defined & valorem equivalent terms. Therefore, specific
tariffs are converted tad valorem rates and both domestic and export subsidies are

similarly expressed in their respectiagvalorem equivalents.

Production or domestic supply-and-demand deperd=ardly on domestic prices.
Imports clear the market. The world prices aredmhko domestic prices by price
transmission equations. The price transmissionsaaseimed to be complete. Both
demand and supply specifications account for cefessts. The demand function for

countryr and commaodity are expressed as:

D'i,r = i,j,r +[let +(1+t'ci,r )]+Zjlﬁljr [PIM +(1+tlcj,r )] (1)

J£1

Domestic supply for country r and commaodity i amaikarly expressed as
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The import and export functions are expressed as
AM ir = Di,r D'i,r _Sl,r S'i,r +Axi,r (3)

Axi,r = wi,rASLr (4)

Where:D, S X, andM denote demand, supply, exports and imports, réspgc a
letter followed by ' represents relative charggdenotes world price, denotes the
domestic consumption tariff artgdenotes the domestic production tariffdenotes
supply elasticity[3 denotes demand elasticity,the ratio of exports to productioi
are commodities indexes ands a country index. These four equations are agpb

each country.

The export equation implies that the change in expo each market is some
proportion of the change in production. This prajor is determined by the ratio of
exports to production. For example, if half of thitial production is exported, half of
the change in production is also exported, whidaienthat the proportion of exports
to production is maintained. Finally, imports clehe market, i.e., production plus
imports equals domestic consumption plus exportsné&stic prices are determined as
a function of the world market prices and policyrigbles, for example support

measures, tariffs, subsidies and quotas.

Trade revenue and welfare effects are computeddb@seolume responses (i.aX,
AM, AS andAP) and price changes. The trade revenue effectpafliay change is

computed for each country and commodity as follows:
AR= (R, +AR,)[(X +&X)]=[(M +aM)]-R, (X - M) (5)

Total welfare is the sum of producer surplus, comsusurplus and government

revenue, i.eAW = APS + ACS + AGR. Following a simulation, change in total

16



welfare consists of the changes in these three onemis’ The changes in producer
and consumer surpluses depend on changes in domestket prices and changes in
production and consumption quantities. Change ingoawernment revenueAGR)
includes a change in tariff revenue, a change poexsubsidy expenditure, a change
in domestic support expenditure and a change itagwmt not received by exporters.
For each country and commodityGR =ATR - AES -ADS + (1-k)AU, where TR is
tariff revenue, ES is export subsidy expenditur8, i domestic support expenditure
and (1-k)AU is change in quota rent forgone. The capture katis the proportion of
the rent captured by exporting producers as opptséide proportion, 1-k, going to

the importing country.

The model generates outputs in terms of both clemgeuantities and percentage
changes from the base period for the followingalalgs:
* Quantities- exports, imports, production and consion (X, M, S and D);
» Trade values - export, import and net trade balance
» Welfare effects - producer surplus, consumer ssrgjovernment revenue and
total welfare

* Prices - world market prices (and consumer) anti fanices.

Data sources

The model is based on data from various sources. quantities of production,
consumption, exports and imports (in metric tonmee)from FAOSTAT (Supply and
Utilization Accounts and Trade Domain data). Alicess are expressed in US dollars
and are assembled from various sources. The baisal fer the model is 1998-2000
for production, imports, exports, etc. while tagifind other policy parameters are
based on the final year of implementation of theAlAR2000 for developed and 2004
for developing countries). In-quota tariffs, outepfota tariffs and global quotas are
from the AMAD’database and were aggregated to the ATPSM commizaigys.

* A change in net government revenue is measurdd-@sota and out-of-quota tariff revenue less
export subsidy and domestic support expenditurdsjanta-rent foregone.
> AMAD: Agricultural Market Access Data Base, htfpavw.amad.org/files/index.htm
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UNCTAD COMTRADE ®is the main source for bilateral trade flows, whaleplied
tariffs are from the TRAINSdatabase.

Model limitations

All commodities are assumed to be tradable, fomge, there is no independent
behaviour for domestic prices. There are no othmmestic policies besides the
Amber Box subsidies. All agricultural commoditie® aassumed to be homogeneous
and so there is perfect substitution among gooddymed in different countries, an

assumption that may not always hold.

The model does not account for the possibility o@irdries exerting market power,
although it is well known that the internationalde of several agricultural products is
often concentrated in a small number of compaldesg a comparative static model,
not all non-price developments in supply and densmeccaptured. Finally, there is no

income variable in the model.

An important assumption is that within-quota tarifire not relevant even where
guotas are unfilled. This means that the higherobufuota tariffs or applied rates
(whichever is operative in a particular situaticarge the key determinants of domestic
prices. This assumption tends to overstate thefibemé liberalisation, as there may
be cases where in-quota rates are the relevantndetats of domestic prices.
ATPSM does not account for preferential accesstead® diversion. Bilateral quotas
are allocated by a complex procedure based on eachtry's import and export

shares. Quota rents are distributed in proportamaide flows.

In this context, the following assumptions are madsgrst, there are no stochastic
shocks or other uncertainties. Second, the modsaiec which means that there is no
specific time dimension to the implementation ofigomeasures or to the maturing
of their economic effects. Finally, ATPSM is a parequilibrium model. Although

the model aims at estimating far-reaching detdithe agricultural economy, it does

® COMTRADE: http://unstats.un.org/unsd/comtrade/
" TRAINS: http://r0.unctad.org/trains
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not deal with the repercussions of barrier redmstion other parts of the national
economy. Therefore, effects on the industrial asdise sectors of the economy or

the labour market are not subject to analysis.

For the purpose of this exercise, ATPSM analysesrttpact of trade policy changes
on demand-and-supply using a system of simultanemmysations. The model

compares two states at a similar point in time: ot the policy change and one
without it. The model is used to estimate the ptigdimpact of various proposals for
reforming the agricultural trade sector, assumirgrtimplementation is as specified.
The global agricultural-trade model is able to reate the economic effects of
changes in in-quota, applied and out-of-quotaf@rimport quotas, export subsidies
and domestic support on production, consumptionepy trade flows, trade revenues,
quota rents, producer surplus, consumer surplusvaffdre. The data in the model is
based on the 4 digit HS Code.

Details of this model are explained in Peters amh2étti (2004b) and applied in
Peters and Vanzetti (2004a). The model was alsd es¢ensively by FAO and
UNCTAD in their technical assistance activitieshint developing countries so as to

assess the impact of bound tariff reduction projgdasethe Doha Round.

4. The Economic Impact Agricultural Policy Reform in South Africa and the
EU

4.1 Results

The study investigates two policy scenarios, preesem Table 4. In the first scenario,
South Africa is assumed to liberalise unilaterdibr, example, reducing tariffs by 50

percent while keeping the rest of the world uncleghg In the second scenario
liberalisation in South Africa is combined with par liberalisation in the EU, where

the EU would reduce tariffs, domestic support amolsglies by 50 percent. Support
in South Africa was reduced substantially during tbruguay Round and through
domestic reform processes. This means there is gesssure to propose further

reduction inthat area.
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Table 4. Policy options

Country Policy Scenario

1. South Africa Tariff (out of quota) 50% tariffdection
Domestic support
Export subsidies

2. EU Tariff (out of quota) 50 per cent
Domestic support 50 per cent
Export subsidies 50 per cent

Scenario 1: The Implication of Applied Tariff Reduction on Change in Total
Welfare, Consumer Surplus (CS), Producer Surplus (PS), Total Revenue and
Tradein South Africa (US$ million)

Table 5 shows that unilateral liberalisation in BoAfrica in a selected number of
agricultural key products results in a total wedfagain of US$21 million. As
expected, most of the welfare gains are in highlytgrted products such as meat

products, dairy and sugar.

McDonald, Punt and Leaver (2004) support the figdion sugar. They analyse the
impact of trade liberalisation in the sugar indystr South Africa using a Computable
General Equilibrium (CGE) analysis. Their resultglicate that there would be
substantial welfare gains across all household ggand that, overall, agricultural
producers in South Africa should benefit. Howevbere are substantial variations in
the impact upon agricultural producers in differpravinces. Gauteng, Mpumalanga
and the North West would experience negative efféroim the reform process, while
Kwa Zulu-Natal, Free State and the Northern Capaldvbenefit. The benefits are
large enough to offset the negative impact. Tésult could also be an indication of

lower agriculture activities in Gauteng and otiveo provinces.
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Table 5: Implications of Applied Tariff Reduction in South Africa alone on
Consumer Surplus (CS), Producer Surplus (PS), Welfare, Total Revenue and
Tradein South Africa (US$)

Commodities Change in TW Changein CS Change in PS Changein GR Changein XR Change in MC Changein TB

Livestock -9,440 36,627 -46,066 0 -870,436 7,628,182 -8,498,618
Bovine meat 2,634,481 4,220,841 300 -1,586,660 3,580 -915,529 919,109
Sheep meat 2,481,222 21,119,785  -18,023,889 -614,674 -311,197 13,197,872  -13,509,070
Pig meat 134,032 2,560,088 -668,607 -1,757,449 -185,202 1,065,460 -1,250,662
Poultry 4,159,689 51,501,999  -43,626,227 -3,716,082 -775,384 44,116,759  -44,892,143
Milk, conc. 952,889 8,380,366 -3,070,566 -4,356,912 -277,618 1,733,444 -2,011,062
Butter 1,114,834 5,050,576 -2,579,710 -1,356,032 -175,488 2,053,131 -2,228,619
Cheese 3,590,798 12,680,639 -8,172,386 -917,455 -871,712 6,336,067 -7,207,779
Wheat 635,084 13,792,837  -10,968,988 -2,188,766 -359,299 7,115,914 -7,475,213
Rice 3,859 4,248 -388 0 1,678,366 -188,043 1,866,410
Barley -1,806 99,228 -33,536 -67,498 54,283 -350,534 404,817
Maize -11,772 500,238 -351,200 -160,810 112,995 -580,235 693,230
Sorghum -575 2,093 -1,902 -766 204,552 -38,297 242,849
Pulses 96,456 2,546,120 -1,809,875 -639,789 -68,687 1,355,681 -1,424,368
Tomatoes 565,050 4,326,740 -3,282,637 -479,052 -810,851 5,187,845 -5,998,695
Roots & tubers 0 0 0 0 0 0 0
Apples 659 31,161 -12,858 -17,644 -4,002 29,510 -33,512
Citrus fruits 3,185 154,285 -48,840 -102,260 -45,857 115,070 -160,927
Bananas 9,754 289,397 -257,837 -21,806 -11,926 367,217 -379,143
Other tropical fruits 90,859 898,967 -553,227 -254,882 -97,780 1,089,379 -1,187,159
Sugar, raw 4,105,451 34,787,741  -33,714,099 3,031,809 -18,494 37,493,741  -37,512,235
Sugar, refined -432,707 733,652 -732,242 -434,116 26,449,125 -210,255 26,659,380
Coffee, green 746 912 -166 0 -1,251 -848 -402
Coffee, proc. 29,214 1,333,199 -325,013 -978,973 -38,888 191,616 -230,504
Cocoa beans 0 0 0 0 0 0 0
Cocoa, proc. 0 0 0 0 0 0 0
Tea 14,443 1,542,383 3,413 -1,531,354 3,890 476,779 -472,888
Tobacco leaves 160,732 4,919,072 -1,916,497 -2,841,842 -158,511 2,381,574 -2,540,084
Hides & skins 6,234 -991 7,224 0 513,006 991 512,016
Oilseeds, temp. 268,690 6,105,119 -5,894,319 57,889 -11,553 5,061,854 -5,073,407
Oilseeds, trop. 58,024 1,865,550 -1,120,162 -687,364 -80,132 1,246,392 -1,326,524
Rubber 0 0 0 0 0 0 0
Cotton 9,216 1,260,104 -116,961 -1,133,927 -43,362 248,792 -292,154
Vegetable oils 203,102 6,229,022 -2,365,575 -3,660,345 -68,661 3,381,401 -3,450,062
Total 20,872,402 186,971,999 -139,682,838 -26,416,759 23,733,507 139,590,929 -115,857,422

Notes. TW= total welfare; CS= consumer surplus; PS =dpoer surplus; GR = government
revenue; XR= export revenue; MC = import cost; TBaxle balance.
Source: Authors’ Estimates

The increase in exports as a result of liberabsain the 34 agricultural products
amounts to US$24 million, which represent a 4 parggowth in exports. Most of
the gains come from sugar exports. As a resutnhpfoved market access conditions
due to tariff reduction, imports increase by US$hdilion. About 69 percent of the
increase in imports is observable in poultry, shee@at and sugar. The trade balance,

however, declines as imports outpace exports. Afersimulation, the trade deficit
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worsened by US$115 million. Given the high curr@etount in recent years, perhaps
the impact should not be ignored. Overall, conssnreSouth Africa gain the most as
domestic prices decline due to the trade policyorraf process. This result is
compelling in the context that most low income hehalds in South Africa spend a
substantial portion of their income on food, espkgimeat products. Therefore, the
liberalisation process in agriculture is likely be a positive contribution to poverty

reduction through positive welfare gains.

The loss in government revenue amounts to US$2®milwith major revenue loss
occurring in milk, poultry, vegetable oils and sug&he implication would be a
reduction in the revenue to Botswana, Namibia, tlesand Swaziland (BLNS).
However, on the whole, total welfare improves assalt of a US$187 million gain in
consumer surplus. This is seen in lower domestaeprdue to the decline in tariffs,

although the gains are offset by a loss of US$rhB&on in producer surplus.

Scenario 2: Implications of Applied Tariff Reductions in South Africa and the
EU on Consumer Surplus (CS), Producer Surplus (PS), Welfare, Total Revenue
and Tradein South Africa (US$ million)

In the second scenario, the trade liberalisatiorBauth Africa is combined with

reforms in the EU. In the case of South Africa, tbform process is only restricted to
market access since export subsidies were aboldinéag the implementation of the
Uruguay Round and the unilateral reforms that feédd and the levels of domestic

support are considered minimal. Table 6 presertsahults of the second scenario.
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Table 6: Implications of Applied Tariff Reductionsin South Africaand the EU on
Consumer Surplus (CS), Producer Surplus (PS), Welfare, Total Revenue and
Tradein South Africa (US$ million)

Commodities Change in TW Change in PS Change in CS Change in GR Change in XR Change in MC Changein TB

Livestock -776,832 -3,802,438 3,025,606 0 -1,502,567 7,130,773 -8,633,340
Bovine meat 2,626,051 427,541 3,654,825 -1,456,315 1,462,406 -32,221 1,494,626
Sheep meat 1,440,751 -15,918,000 19,065,038 -1,706,287 409,721 6,375,454 -5,965,734
Pig meat 2,148,073 3,068,177 862,668 -1,782,773 2,423,069 796,648 1,626,420
Poultry 1,782,282 -29,830,619 36,213,486 -4,600,585 106,541 31,232,607 -31,126,066
Milk, conc. 6,668,046 10,936,120 843,052 -5,111,127 9,409,582 164,503 9,245,079
Butter 497,348 -1,080,428 3,066,005 -1,488,229 300,715 1,718,560 -1,417,846
Cheese 2,368,888 -4,012,426 8,382,593 -2,001,278 506,987 4,054,443 -3,547,457
Wheat -1,035,932 2,246,038 -692,983 -2,588,987 994,436 1,132,545 -138,109
Rice -690,708 69,594 -760,302 0 -1,048,366 851,155 -1,899,520
Barley -585,531 525,274 -1,050,953 -59,852 29,709 1,164,331 -1,134,622
Maize 3,588,663 12,123,248 -8,300,683 -233,912 4,630,948 -2,419,113 7,050,061
Sorghum 55,942 216,245 -161,015 712 32,890 109,472 -76,582
Pulses 88,331 -1,768,061 2,497,656 -641,263 -62,952 1,337,185 -1,400,137
Tomatoes 673,949 -24,072 1,625,995 -927,975 684,048 884,678 -200,630
Roots & tubers 67,659 91,022 -16,986 -6,377 112,059 8,422 103,637
Apples 5,903,172 10,138,894 -4,199,452 -36,271 14,155,070 -1,089,209 15,244,280
Citrus fruits 4,924,616 7,448,957 -2,322,832 -201,508 12,162,163 -4,819,390 16,981,553
Bananas 54,511 522,439 -422,001 -45,928 100,858 -597,660 698,518
Other tropical fruits 304,898 223,974 395,352 -314,428 329,478 349,219 -19,741
Sugar, raw 2,683,046 -24,744,112 25,353,713 2,073,445 -3,808 25,996,260 -26,000,069
Sugar, refined 11,445,264 46,338,793  -34,014,480 -879,049 81,610,057 -210,255 81,820,312
Coffee, green 80,253 -17,908 98,161 1 -18,732 -91,304 72,572
Coffee, proc. 56,763 -248,987 1,283,595 -977,845 21,764 201,287 -179,523
Cocoa beans 2,402 -136 2,538 0 -58 -1,346 1,287
Cocoa, proc. 154,559 568,879 -381,823 -32,497 804,894 126,359 678,535
Tea 16,763 9,247 1,538,827 -1,531,312 10,539 479,159 -468,620
Tobacco leaves 44,194 -155,8247 4,446,031 -2,843,590 -1,693 2,347,422 -2,349,115
Hides & skins 17,064,459 19,669,727 -2,605,268 0 30,343,187 2,605,186 27,738,001
Oilseeds, temp. 189,736 -4,660,627 4,836,451 13,913 767 3,967,905 -3,967,138
Oilseeds, trop. 57,783 -1,114,176 1,858,649 -686,690 -71,024 1,266,094 -1,337,118
Rubber 0 0 0 0 0 0 0
Cotton 9,216 -116,961 1,260,104 -1,133,927 -43,362 248,792 -292,154
Vegetable oils -229,709 -1,885,531 5,317,754 -3,661,932 46,735 3,342,977 -3,296,242
Total 61,678,898 23,841,440 70,699,322 -32,861,863 157,936,058 88,630,938 69,305,121

Notes: TW= total welfare; CS= consumer surplus; PS =dpoer surplus; GR = government
revenue; XR= export revenue; MC = import cost; TBaxle balance.
Source: Authors Estimates

The removal of distortions in the EU improves toteifare gains by US$62 million.
This is about three times more than the previoesago, with over 80 percent of the
gains coming from meat, dairy, fruits, sugar, ckeeal surprisingly hides and skins
(considered sensitive products in the EU and Séitica). The loss in government

revenue of US$32 million emanates mainly from daingl vegetable oils. The boost
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in total welfare is from consumer surplus of US$7illion, with meat and sugar as
the main beneficiaries. On the trade side, exportsease by US$158 million,
representing an increase of 77 percent. Approxipatalf of the gains are from

refined sugar as a result of the comprehensiveneiio the EU.

Here it is important to note that the EU only alfounports of raw sugar, which it
then refines and exports. According to the EU caments to the WTO, the region’s
subsidised export of sugar is approximately 5 onlltonnes every year. This excess
sugar volume depresses the international markee prhile EU producers can sell at

a guaranteed higbrice. The reduction of such distortions is retéeicby these gains.

Other products that also gain in terms of expantdude apples, citrus fruit, milk,
hides and skins. Total imports of the selectedcafjural products increase by
US$89 million, with poultry and sugar imports inaséng the most. South African
products that enjoy relatively high protection lire tEU benefit from improved market

access.

It is important to mention that maize and citrusitfimports decline the most due to
the opening up of the markets. Although not inctude the table, domestic
production of these two products increases subathnfis a result of the reform
process. This is mainly due to higher global priassa result of the reform process,
leading to more domestic production. The coursgRgprice increases on average
about 0.4 percent. The overall change in the tbedience as a result of trade reform is
positive. The improved market access conditiongh@ EU substantially boost
agricultural export performance in South Africa.eTimcrease is mainly due to an
increase in sugar and fruit exports. OECD (200&) aoncludes that the agricultural
policy in the OECD countries is likely to bring ledits to South Africa. The gains
would be more visible in products such as wheatt &nd vegetables, dairy products,

processed sugar and other processed foods.

We also look at the impact of the global trade @plieform on major agriculture

producers in developing countries such as Bradlladia. The findings indicate that

these two countries gain the most from the globfrms in the EU and South Africa,

particularly in the sugar sector. In Brazil, exgasf raw and refined sugar increase by
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US$120 million and US$273 million, respectively, ilghin India the change is
US$544 million and US$131 million in the same pretdu The overall change in total
exports for Brazil amounts to US$1.2 billion andu8%$1.4 billion for India. Other
export areas in which Brazil gains substantiallglude bovine meat (US$183
million), poultry (US$141 million) and citrus fru{tyS$217 million). India’s exports

of wheat increase by US$245 million.

Tariff revenue cons der ations of the two scenarios

Tariffs have two major purposes: as an instrumenmt ifidustrial policy and an
instrument for revenue collection. In the caseSofith Africa, the former is more
important where the tariff structure in rationatlsbased on protecting specific
industries to support specific national interester South Africa, revenue from
international trade taxes is a very small portidntlee overall fiscal revenue.
According to the National Treasury (2007), theftagvenue in 2006/2007 amounted
to an estimated 5 percent of the total tax revemuaverage (1 percent of GDP). This
is a reduction from the 7 percent in 1990. Themfdull liberalisation, which would
entail zero revenue, would have minimal impact lo& ¢ountry’s fiscal position. In
fact, the loss in fiscal revenue would be offsettfioy reduction in transfers to BLNS

countries.

For the BLNS countries that depend on tariff rexenurade reform should not be
viewed in a negative way. Intuitively, the BLNS odties— including South African

consumers- will benefit from higher welfare as suteof lower prices. Furthermore,
the reduction in tariffs may facilitate the impoftfood inputs which may be used in
agro-processing, which in turn can boost exportge Migh utilization of imported

inputs in agro-processing or industrial goods @easing globally although in South
Africa and other African countries the pace hask&ew. This global phenomenon is
also known as “trade in tasks”. In this respedaghbr tariffs should not be maintained

to protect specific industries at the expense ofrqmting exports, the very objective
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that countries are trying to achieV@herefore, for the BLNS countries, the objective
should be to adopt a gradual trade policy reformcess in order to harness the
opportunities and to manage costs associated raitle iberalisation, such as revenue
loss. The revenue pool could be used as an instrurior adjustment and other

instruments in the Aid for Trade agenda could asaitilised.

5. Policy Recommendations

The analysis has given some guidance in terms pdcés of the trade policy issues
that South Africa should consider. The policy recmendations focus on market
access issues, investment in agricultural sectmuthSAfrica’s involvement in trade

negotiations and adjustment considerations.

Market Access in South Africa:  South Africa liberalised from the 1990’s untD@L,

in particular in the area of domestic support argoet subsidies. However, there is
room for improvement in the area of market acc@ssry and meat products, for
example, are some of the products that are hightyepted. The analytical work
shows that the reform process in this sector woesdlt in large welfare gains, which
increase when combined with reforms in the EU. e Tost important contribution of
this scenario is that higher welfare gains as altre$ lower prices have the potential
to improve the welfare of low income households whend most of their income on

food.

External Trade Agreements. The idea of this exercise was to assess the imgfac
unilateral reforms. The outcomes can be used tdoiéderal and multilateral trade
negotiations. In the case of tA@ade and Development Co-operation Agreement

(TDCA) with the EU, gains will largely depend on whatghucts are included. Long

lists of sensitive products, which are excludedrfroegotiations, are the products

8 This discussion on revenue is a big topic in tiRAE negotiations. A forthcoming paper by Collier
and Vernables (2007) calls revenue loss in resouide and aid rich economies as “lllusory

Revenues”.
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from which South Africa could gain if protectionvids were reduced. Benefits from
liberalisation could be undermined if trade agreetsichave too much flexibility
through “sensitive products” and “special producditegories. During the review of
the TDCA, it is important that negotiators revisite reserve list and consider
including some of the products which have high ection in the liberalisation
agenda. These include sugar, fruit, meat, dairy sorde cereals. Under th&TO
Trade Negotiations, South Africa should continue to push the EU areotleveloped
countries into reducing trade distorting domestipport and export subsidies, in
addition to market access in products of interesSouth Africa. However, the
modalities for reductions in support should remaonservative in the case of

developing countries.

Adjustment Issues: Another critical issue to bear in mind is thabdagpolicy design
requires the consideration of a wide range of egoopsocial and political factors
that vary across and within countries. From a twakpoint of view, policy should
take into consideration the fact that some dislooatind adjustment should be
expected (i.e. in the case of raw sugar where tramlyser surplus declines
substantially as a result of agricultural reformsSouth Africa and in the EU). In
many cases, farmers will adapt well to a more aparket environment. Others may
need temporary assistance, for example, to chdregefarming practices or scale of
operation, or to diversify their income sourceshéy are to remain within the sector.
In other cases, transitional support so as to enfasmers to shift into more viable
employment opportunities outside of agriculture rbayneeded, for example, through

responsive labour market policies.

Future Research: This study did not tackle the issue of Sanitary &mgtosanitary
Measures (SPS) and Technical Barriers to Trade JTB®wever, as tariffs continue
to decline it is important that South Africa strémens the capacity to deal with these
issues and requirements in developed countries asithe EU. Otsukit al. (2000)
analysed the impact of EU aflatoxin standards owdfexports from nine African
countries and found that they decreased relevanirexby approximately 64 percent
or US$ 700 million. So far, developing countriesrdaaised 67 SPS cases in the

WTO and they have supported 73 cases. South Afiasanot raised any cases but has
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supported three. There is a need for extensivaresento the impact of standards in
South Africa.

In the case of South Africa the scenarios did mgilyaany reductions in domestic
support because the levels are already low relativihe EU (OECD, 2006). This
calls for consideration for more support in agticré in order to increase export
performance in the sector. The type of intervergtioauld be in areas such as policy
and regulatory framework; research, advisory ses/and training; and private sector
development, marketing and rural finance. Futuesearch, therefore, could
investigate the impact of some the interventions export performance in the

agriculture sector.

6. Conclusions

Along the lines of studies by Gorter, Ingco and R{Z000) and Ingco (1995), this
study also supports the notion that in the tradeerélisation process, “own”

(domestic) reforms are important. In addition, gitkat there are major distortions in
agricultural trade at the global level; furtherrgaiwill be derived from a substantial
reduction of existing export subsidies and reduciio other trade impediments by
developed countries such as the EU. Our resutte shat unilateral tariff reduction

in South Africa amounts to welfare gains of US$2illiom. These gains are three
times higher when accompanied by extensive refanntise EU. Although these gains

are promising, tariff peaks still remain in areastsas meat and dairy, among others.

Market access is not the only important issue imskiag exports in agriculture.
Beyond the scope of this study, the industry shoalsb address supply-side
bottlenecks associated with poor transport infugstre, port logistics and
infrastructure to meet health and technical stadglalin addition, adjustment issues
have to be taken into consideration in case som&es® are displaced due to the

liberalisation process.
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Appendix

Nominal Protection (NP)

Nominal protection is regarded as the simplest omeasf protection. This measure
of protection is a simple estimate of the extentttdch the price of the particular
product has been affected by government interventme of the notable flaws with
this measure is that it does not control variationgput prices. Nominal protection is
generally measured as the Nominal Protection Coeffi (NPC) of a product. This
measure is defined as the ratio of the produdisiestic price to its international
price (Pursell and Gupta, 1998). In simple notatjoiPC can be expressed as
1) NPC = RB/P,

where R is the domestic price of the commodity at the fgate and

P, is the world reference price of what the produseuld fetch under the

free trade at the same exchange rate.

If NPC > 1, then the product is protected.
If NPC <1, then the product is not protected oefiiect taxed.

For large countries like the EU, the weighted agesaof the state NPCs are
calculated to represent the average for all EU'€BIPThe average NPC is expressed

as

2) NPGy = 2s NPG Ws
Where
(B) Ws=PQs/ 2s PsQs
(4) Zdps=1

And Ry is the world reference price for the statgjshe crop production of
the EU member,

NPG; is the nominal protection coefficient of the stitethe crop,

NPGC, is the weighted average nominal protection coiefficfor the crop,
and

s represents the members included in the average.
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Table 1: Support to Agriculture (% NPC)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
South Africa 110 112 1.08 1.13 1.09 110 1.05 11.0 1.10 1.04
EU 143 1.38 1.30 1.32 1.41 148  1.32 1.27 131 413 1.29
OECD 142 134 1.29 1.29 1.36 142 135 1.28 1.30 291 1.28
Source: OECD (2005)
Table 2: Implications of Applied Tariff Reductions and South Africa and in the EU on
Consumer Surplus (CS), Producer Surplus (PS), Welfare and Total Revenue and
Trade on Argentina and Brazil (US$)
Brazil India
Changein Changein
Products Changein TW Changein XR  Changein MC ChangeinTB | ChangeinTW  Changein XR MC TB
Livestock -55,374 12,336,082 -7,234,677 19,570,759  -5,033,965 -94 -17,146,404 17,146,310
Bovine meat -71,991,573 183,404,312 -68,048,175 A48T 6,573,363 6,901,226 13 6,901,213
Sheep meat -397,725 11,766,124 -3,466,166 15,232,29 19,031 44,515,377 -22,523 44,537,901
Pig meat 7,844,226 30,275,794 -484,241 30,760,036 98,314 943,427 -4,004 947,431
Poultry 15,638,802 141,658,925 -730,112 142,389,038 105,515 13,757,465 -75,473 13,832,938
Milk, conc. -12,218,767 1,493,488 -7,404,752 8,898, 2,420,797 1,231,944 109,382 1,122,562
Butter -331,593 2,811,537 -3,727,579 6,539,115 BREH 115,608,739 -5,177,498 120,786,337
Cheese -1,949,018 393,097 -6,079,908 6,473,004 7115, 35,973 26,067 9,90p
Wheat -43,853,537 19,387 9,672,257 -9,552,870 BOBZ0 245,186,133 -372,712 245,558,845
Rice -1,640,443 37,313 -4,443,341 4,480,654 5,846,7 47,995,105 -23,225 48,018,380
Barley -199,993 29,610 4,431,565 -4,401,955 2,824 -274 13,220,619 -13,220,893
Maize -4,260,303 9,167,542 -13,389,848 22,557,890 ,2014964 113,718 8,278,251 -8,164,534
Sorghum 160,579 -271 2,071,729 -2,072,001 3,774,336 730 8,081,697 -8,080,96p
Pulses -68,459 233 -776,344 776,5[77 -2,128,273 2a8,8 -2,993,392 3,092,215
Tomatoes -2,604,704 19,804,174 -19,919,440 39,123,6 419,566 102,244,137 -210,822 102,454,959
Roots & tubers -305,988 18,309 -1,444,491 1,462,800 12,743 1,637,417 -219,135 1,856,5p2
Apples -4,289,343 1,078,486 -14,694,373 15,772,859 -3,637,873 13,293,034 -10,636,625 23,929,659
Citrus fruits 13,911,201 217,402,310 -1,340,722 ,248,032 -212,810 44,027,520 -1,803,390 45,830,910
Bananas 432,018 23,965,774 -5,629 23,971,403 0 0 0 0
Other tropical
fruits 172,585 16,224,421 -3,625,120 19,849,541 546,299 409,922 -50,779,117 51,189,039
Sugar, raw 707,868 119,303,734 -414,095 119,717|830 3,250,450 544,234,975 -9,121 544,244,096
Sugar, refined 64,271,834 273,532,985 -5,939 28323 -4,242,257 131,186,849 -8,532,565 139,719/414
Coffee, green 0 0 0 -482,331 -891,126 305,662 196,788
Coffee, proc. 751,147 4,956,997 -1,504,905 6,461,900 -1,144,235 778,672 -2,480,544 3,259,216
Cocoa beans -1,824 -4,098 -168,832 164,733 -1,244 258 - -8,640 8,382
Cocoa, proc. 1,590,232 3,506,328 -2,062,080 5,883(4 -62,354 127,943 5,618 122,325
Tea -3,816 12,387 -51,753 64,140 -121,168 36,552 80,5B9 217,141
Tobacco leaves 4,321,398 5,877,412 -1,565,729 443 357,677 3,224,969 -2,103,123 5,328,092
Hides & skins 6,076,333 63,891,170 -4,029,221 67,32 -4,871,078 140,158 -761,637 901,795
Oilseeds, temp. 18,676,063 30,522,422 -28,872,010 9,398,432 1,032,645 20,254,150 -772,436 21,026,586
Oilseeds, trop. 252,574 -8,746 2,568,054 -2,576,800 -83,919 445,394 -208,239 653,633
Rubber 0 0 0 0 0 0 0
Cotton 598 2,946 -3,229 6,176 -9,988 475 -22,240 713
Vegetable oils 1,929,683 2,660,948 -1,782,830 47503 -17,593,480 414,691 -7,035,524 7,450,215
Total -7,435,321 1,176,141,133 -178,631,935 1,354,773,068 -655,530 1,337,953,767 -81,551,667  1,419,505,434

Notes: TW= total welfare; XR= export revenue; MC = impoost; TB = trade balance.
Source: Authors’ estimated
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