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Abstract

Exports of processed foods from devel oping countries have expanded rapidly in recent times,
contributing to those countries’ development. Recent research showed that the developing
country exporter’s‘openness’ and agric resour ce endowment offer significant explanations of
this export growth. But what if ‘openness’ is enhanced? What if processed and other food
trade barriers are lowered? What if trade in manufactured goods is further liberalised?
Would devel oping countries continue expanding processed food exports, or would resour ces
be drawn into textiles and manufacturing? This paper discusses some approaches to
multilateral negotiation of improved mar ket access, and then applies one such approachinan
attempt to shed light on the above questions.

Introduction

Fudled by rapid income growth and urbanisgtion, lifestyle changes and improved marketing
infragtructures, food consumption peiterns in many deveoping countries ae exhibiting the
aubditution of highvaue processed foods for traditiond foods. Assocised with  this
phenomenon is a mgor change in the compodtion of internationd trade in food and
agricultura goods. Processed food's' share of totd globa agricultural trade increased from
40% to 50% over the 1965-1985 period, but increesed more rgpidly to over 60% by 1995.
Deveoping country exporters are cashing in on this accderating growth, ad over the past
decade the growth of their processed food exports has exceeded that from the deveoped
regions. By 1995 the totd vaue of globd processed food exports was 2.5 times as high as that
in 1985, but for unprocessed agricultural commodities the incresse over this period was only
15 times (Fgure 1).

The Uruguay Round Agreement on Agriculture (URAA) put in place a set of rules tha
sgnificantly improve the conditions for market access for agriculturd goods. Bound tariffs
have dmost entirdly replaced non-tariff measures, and exporters now have a much clearer
view of the conditions for entry into markets Most commentaiors agree, however, that the
Agreement did little to liberdise trade in agriculturd products and actud improvements in
market access were modest (IATRC 1994; Joding 1998). The process of ‘tariffication
produced a number of tariffs so high that it is difficult to see any profitable trade opportunities
developing in such markets. The same can be sad for the out-of-quota tariffs in many of the
tariff rate quotas that cover processed foods as well as raw commodities. Thus there is much
unfinished businessto be addressed in anew round of multilateral talks on agriculture.

Generdly, the URAA did not reduce tariffs more for processed products than for basic
agriculturad products and the reductions are less in many cases (OECD 1997). For the OECD
countries where tariffication was goplied to processed products, the high base taiffs st for
some basc commodities cary through to the processed products that use them as inputs, and
in some cases additiond protection is dso incduded. While tariff escaation was reduced in
some indances it dill perdgs in a number of cases, epecidly for coffee, cocoa oilseeds,
vegetables and fruits.

" Massey University (New Zealand) and Stanford University (USA) respectively.
! Mests, vegetable oils and fats, dairy products, processed rice, sugar, beverages and tobacco products and ‘other
processed foods', as defined inthe GTAP Version 4 database



An ealier sudy of the authors (Joding and Rae 1999) examined a number of moddlities for
reducing the levels of agriculturd tariffs, and found that in some cases the reductions in
processed food tariffs contributed a large proportion of the developing countries wefare
gans. This, coupled with the knowledge that growth in processed food exports was especidly
rapid in the case of deveoping countries, encouraged us to examine the issue more deeply.
Further, it has been shown that ‘openness is a important factor in explaining the growth in
processed food exports from deveoping countries (Athukorda and Sen 1998) which raises
the question of how increases in openness, as might be negotiated in a future round of trade
negatiations, might impact an the processed food sectors of developing regions.

The paper next reviews some trends in processed food trade, with a focus on deveoping
countries and factors associated with processed food export growth from such regions are
discussed. Severd issues in market access for agriculture and processed foods are discussed
next, followed by discusson of tariff escaation and effective rates of protection of processed
food sectors. The GTAP applied generd equilibrium modd is then used to conduct two
liberdisation experiments to illusrate the impact of possble trade reforms on internationa
trade in processed foods.

Processed Food Exports and Developing Countries

Between 1975 and 1985 the vaue of globd processed food trade incressed by 5% per yedr,
bu gew a admogt double that rate from 1985 to 1995 (Table 1). While the growth in
processed food exports during the former decade wes fudled manly by exports from
developed countries, processed food exports from devedoping countries played a more
important role over the latter decade. In 1985 processed foods accounted for 55% of the totd
agricultura exports of developed countries, but only 40% of those of developing countries.
Ten years lae processed food's contribution had grown to dmost 56% of the deveoping
world s agriculturd exports, and 66% of those of developed countries.

Annud growth in globd exports for many of the process foods listed in Table 1 exceeded 9%
during 198595, while exports of vegetable oils and fats, and processed rice grew & a dower
rate. Growth rates for al commodities over the previous decade were dower, with the
exception of vegeteble ails and fais Globd sugar exports actudly declined 9% per year from
1975 to 1985. Smilar paterns ae to be seen in the export growth data for the developed
countries. The dtuation is somewhat different for the developing regions, however. Fastest
export growth rates (dmost 20% per year) over 1985-95 are found for dary products (but
from a very smdl base) and beverages and tobacco. Developing countries rice exports grew
by 10% per year over 1985-95, but by under 2% annudly over the ealier decade. Sugar
exports from deveoping regions adso picked up over the 1985-95 decade dfter fdling by 11%
per year during 1975-85.

The ‘other processed foods aggregate had by far the largest share of tota processed food
exports of both devedoped and devdoping regions in 1995 (Table 2). This aggregae
comprises processed fish, fruit and vegetable products, gran mill products (except rice),
bakery productss  cocoa, chocolate and confectionery, processed anima feeds and other
processed foods not esewhere specified. Given this large number of items, it is perhaps not
surprisng that together they comprised nearly 40% of developed countries processed food
exports in 1995, and ove onehdf of those from deveoping countriess The more
dissggregated data examined by Athukorda and Sen (1998) suggests that very rapid growth
in processed fish exports from developing countries could have been a mgor factor in the
recent dominance of the ‘other processed foods group in their tota processed food exports.



Because of the importance of this group of processed foods in total processed food exports
from developing countries, it will be afocus of this paper.

Ore-hdf of the vaue of globd processed food trade takes place between developed countries
(Table 3). The vdue of such exports from developed to devdoping countries is dmogt the
same as the flow in the opposte direction. Processed food trade between the developing
countries themselves has been increesng however — this made up 11% of globd trade in 1985
but had risen to over 14% in 1995. This is perhaps not surprisng given the incressing growth
of processed food exports from developing countries, and the rapid demand increases that are
occurring in many of those countries. In monetary terms, processed food trade between
developed countries increesed from US$59 hillion in 1985 to US$149 hillion in 1995, or an
increase of 150%. Such trade between he developing countries increased over the same time
period from US$13 hillion to US$H41 hillion, or by 205%.

Often, manufacturing expangon is bdieved to contribute to superior growth performance in
developing countries than drategies that emphasse agriculturd development. Athukorda and
Sen (1998) chdlenge this view, and suggest that the labour-intendty of much food processng
implies the expandon of this sector could have a drong postive effect on employment
generdion in the typicd labour-surplus developing country. Further, other supposed benefits
of manufacturing expanson such as knowledge and technology spillovers may be just as
important in food processng activiies Where food processng relies more heavily on
domedticdly-sourced imports than does manufecturing, then expanson of the processed food
sector may adso produce greater ‘soread’  effects, through input linkages, on the domegtic
economy.  Athukorda and Sen then proceed to test the hypothess tha inter-country
differences in pracessed food export growth raes are influenced more by the trade policy
regime than by resource endowments. Their econometric results are shown to support this
postion for ther sample of 36 devdoping economies The authors conclude that while
resource avalability is fundamenta, export success with processed foods depends crucidly
on the nature of domedtic trade policy.

Issuesin Market Accessfor Agriculture

The aspect of domedtic trade policy which is particularly important for the processed food
sctor is that which govens the conditions of trade for primary products, generdly of
agricultura origin. Thus market access for agriculturd goods is a key determinant of the
devdlopment of processng activity. Agriculturd markets have treditiondly bean ruled by a
different st of regulations, inditutions and politicd condderations than have those in
manufactured goods. The process of making these two systems converge haes proved difficult,
but the Uruguay Round made a start in that direction. The task for the next agriculturd round,
which was launched in March 2000, is to continue this process. How successful these
negotigions will be is a question of congderable interest to the processed food sector.

Two objectives have been discussed for the market access negotiations that would move
agriculturd markets in line with those for other products. These are (i) a substantia reduction
in the average levd of taiffs for agriculturd goods, (i) the reduction in the disperson of
tariff rates among agricultura products. These objectives are discussed briefly below.

Reduction in the average level of agricultural tariffs

The level of agriculturd tariffs is severa times that of manufactured goods. This conditutes a
mgor digortion in world trade, to the detriment of most countries. One mgor objective of the
next round will therefore be to reduce the levd of protection for agricultura goods to be much



coser to that of indudrid products. It is hardly likdy that the gap can be dosed in the next
round. However the talks will have faled if there is not a sgnificant reduction in the level of
agricultural  tariffs and hence in the disparity between market access in agriculturd and
indugrid goods. Bold initiatives are probably better than modest proposas though they have
to have some underlying rationde to be credible.

Severd ways could be suggested for achieving the objective of reducing average taiffs in the
new Round. One could, for ingtance, use the same base that was established in the Uruguay
Round for the next set of tariff cuts (Tangermann, 1997), and even use the same depth of
taiff cut. It would be rdaivdy smple to specify the objective one would merdy be
replicating the UR tariff cuts over a smilar time period. The advantage of this gpproach is
that it emphasizes the continuity of the process. Countries againg the idea would in effect be
aguing to dow down the pace of liberdizaion. In addition, the effect on trade would actudly
accderate somewhat over time: the percentage cuts would not be diluted by the reduction of
the base. The use of the same base amplifies negotiations, as a reopening of the issue of the
base would itsdf cause controversy. But perhaps the strongest reason for supporting such an
goproach is that it dmplifies and daifies the question of “credit” for unilaterd moves taken
during negotiations. Countries would no longer need to dday unilaed reductions in border
protection for fear of “paying twice’: the unilaterd policy change would count towards the
reduction asit will have occurred &fter the base period.

There are drawbacks to such a smple gpproach. One is the impact that it would have on
developing country paticipation in the trade sysem. Developing countries may argue that
they should again be subject to smdler cuts over a longer period: they would certainly raise
problems if it were suggested tha they “catch up” with the indudtrid countries. But if one
continued with the reduced cuts and longer time horizon for deveoping countries, by the end
of the “second” trandtion period many countries will be way behind with taiff cuts. This
risks splitting the market into a “liberd” and an “illiberd” group of countries Developing
countries may risk being left out of expanding trade opportunities as a result of their higher
levels of protection.

At the other extreme from a smple continuation of the UR tariff cuts is a reverson to a time-
honored way of negotiating tariff reductions known as “request and offer”. This technique
relies on countries meking requests to others, particularly on commodities of which they are
the principle suppliers, and in turn offering to make cuts in ther tariffs. Once agreed, the tariff
cut offers are then “multilaterdized” to other WTO members. It is comma for such request
and offer negotiations to be condraned by some overdl target reduction, but the result is
bound to be more edlectic.

The technique has severe drawbacks from the point of trade liberdization, though its
atraction to domestic interests is dear. Fird, the tariff cuts on offer are likey to be heavily
limited by politicd condrants. It is unlikdy that countries will expose their mogt senstive
sectors willingly unless they are sure of getting sgnificant “gains’ from others. As a result it
is unlikdy that request-and-offer negotiations will reduce taiff disparity. Secondly, the
developing countries have so far not been mgor players in request-and-offer taks. They have
had rdaivey little to give, and not sought much in retun A request and offer negotiation
coud wdl turn into a USEU-Jgpan trilaterd bargain, with little of interest to developing
countries on the table. Some tighter framework for market access negotiations is needed, even
if certain aspects of the taks do in the event make use of a modified request and offer
procedure.



As an dternative to a further round of differentiated tariff reductions based on average cuts, or
to a request-and-offer gpproach, countries could agree on a rule of “no exceptions’ to the
agreed cut. This then becomes an “acrossthe-board” taiff reduction.? One could perhaps am
a a 50 per cent cut in dl tariffs over a seventyear period. This would have the advantage of
smplicity and trangparency. It could be combined with the device of using the same base
period, or it could goply to the bound tariffs as of an agreed date, say the year 2000. In the
pest, such across the board cuts have often been riddied with exceptions. This would need to
be kept under control.

An across the board cut would, however, dill leave some taiffs a a very high levd. Just as
problemetic, it would give the “rductant” liberdizers the centrd role in the negotigtions A
codition of countries who have domedic reasons not to liberdize would srongly object to
any bold cut in taiffs and one could end up with a rdaivdy smdl cut & the end of the
negotitions. The technique of across the board cuts would be consderably enhanced if it
could be coordinated with cuts in non-agriculturd tariffs. If it was proposed that dl tariffs
agriculturd and non-agriculturd, were to be cut by (say) 50 percent then it is possble tha a
ded could be druck. In fact this outcome would be facilitated by subsuming agriculturd tariff
cuts entirely in agenerd agreement on a particular an overdl reduction.

Reduce tariff peaks

Besdes the generdly high leve of taiffs in agriculture, the variability of those tariff leves is
driking. This has aisen for a least three inter-rdated ressons. Fird, the politics of
agriculturd  protection hes led to strong pressures for trade barriers againgt imports which
compete with stgple or basc commodities (such as rice, wheat, sugar and dary goods) but
often dlows more liberd access for products which are seen as less essentid in food supplies
(for example fruits and vegetables) or are required for feed or food processng (in particular
animd feed and oilseeds).® Secondly, the method of supporting the basic industries has in the
past reflected this politicd imbaance, with government controls (Sate trading or non-tariff
barriers) dominating the sengtive markets while other products were protected by tariffs The
act of taiffication has findly reveded the height of such protection and has directly led to the
problem of tariff pesks. A third influence has been the method of negotiating trade barrier
reductions over the years, which dlowed certan sectors to escgpe disciplines. Commodity
subcommittees within the agricultura negotiations in many of the Rounds had the effect of
diverting atention away from the need for a bdanced approach (Joding, Tangermann and
Warley, 1996). Request-and-offer techniques reinforced this tendency to focus on a few
sectors. Even when the Uruguay Round Agreement mandated average cuts in agricultura
tariffs of 36 percent, countries were given some flexibility as a result of the minimum
required cut of 15 percent on each tariff line.

Taiff pesks pose a problem for the agriculturd trade system for two reasons. The most
important is that the economic cost of a taiff is roughly proportiond to the square of the
height of the tariff. Cutting high tariffs is the surest way to get gains from trade. Secondly, the
high tariffs can generate sgnificant profits for import competing indudtries and encourage
rent-seeking behavior. In one respect, cutting tariff pesks can dso be easer than reducing

2 This was the choice made in the Kennedy Round for industrial goods after the previous rounds, based largely
on request-and-offer, had not produced the required liberdization (Joding, Tangermann and Warley, 1996).

% Countries with limited land resources relative to population have sometimes had relatively liberd policies even
on staples. But many countries with climatic or other disadvantages to farming have tried to compensate with
high levels of protection.



tariffs across the board. It may be esser for countries to “sdl” the water in ther current
schedules, in effect making cuts in prohibitive tariffs.

As a direct way of reducing tariff disperson, agriculturd tariffs could be reduced on a
formula bass, with higher tariffs being reduced a a greater rate. The ‘Swiss Formuld that
was used for tariff reductions in indudtrid goods in the Tokyo Round might seem to be an
appropriate technique to use* This would certainly be a faster way to get liberdization then
the acrossthe-board cuts. Much of the ‘water’ would be squeezed out of the high tariffs (and
the dement of ‘dirty tariffication’ removed) by such an goproach.® The main advantage of
usng a formula gpproach is that it would reduce the disperson of taiff levels among
products. The process of taiff reduction in the Uruguay Round may indeed have incressed
the vaiance of taiff levels® But formula reductions gopear to put more burden on those
countries with dispersed tariff rates, and they might be expected to argue for more uniform
cuts. Moreover, the Swiss formula gppears to be more naturdly suited to a set of tariffs in the
range 525 percent. With the coefficent used in the Tokyo Round, this would drive dl the
higher tariffs down to beow 15 percent, while having little impact on the lower tariffs If one
darts with mega-tariffs of up to 300 percent, the effect is too draconian: they too would come
down under the formula to about 15 percent. It is hardly likdy tha countries that swapped
quantitetive control over imports for mega-taiffs in the Uruguay Round will suddenly reduce
them to such a modest level. The Swiss formula can however be ehabilitated for the mega
tariffs by usng amuch higher coefficient, in away thet will be illustrated below.

A second gpproach to reducing the disperson in tariffs is to put an upper limit on dl tariffs on
agricultural goods. If it were to be agreed that no agriculturd tariff could reman above, say,
100 percent dfter a trandtion period, then dl the mega-tariffs would be capped. However, this
is clearly not a condructive way to address the issue of market access over al commodities. It
would imply no reductions in taiffs for those commodities with dgnificant protection that
happened to be under 100 percent. It could be a reasonable approach to the issue of water in
the tariff: one would assume that the very high tariffs have the most water. The concept of
tariff calings could therefore be usefully employed dong with other techniques. For instance,
a combination of an acrossthe-board cut by 36 percent and a taiff ceiling of 100 percent
could prove paatable for importers as wel as attractive to exporters.

A third way of reducing tariff disperson, and of increesng market access in generd, is to
continue the process of expanding minimum access as a proportion of consumption. The
mega-tariffs are commonly associated with the process of tariffication of non-tariff barriers.
The low tariff that operates within the quota may give a useful lever for market access. An
increase in TRQs, say, of one per cent of the level of domestic consumption in each year over
a fiveyear period would undoubtedly remove much of the redrictive effect of the quotas. In
most markets the quotas would become nontbinding before the five-year period was over. In

* The basic “Swiss’ formula can be written as T(1)= a T(0)/(a+T(0)), where T(0) is the existing tariff and T(1) is
the new tariff. A value of a=16 was used in the Tokyo Round (Laird and Y egts 1987).

® The ‘water’ in a taiff is the unused protection when no imports can sdl a the tariff inclusive price. The “dirty’
dement in the agriculturd tariffs refers to the use of price gaps between domestic and world markets that
oversdaied the exiging protection a the time of taifficaion, leading to larger than necessary tariffs. Tariff
bindings were dso often st wel above the actud tariff in operation, giving an element of discretion to
governments. Thus a reduction in the high rates of tariff removes the water, cleans up the teriff and removes
the discretionary eement of celling bindings.

®Thiswasthe case, for example, in the EU, Japan and the USA.. See Tangermann (1995).



effe(:t,7 tariffication would have teken place at the level of the reduced tariff applicable to the
TRQ.

The man overt politicad objection to this could be that the “within quotd’ taiffs were
generdly left to the discretion of the importing country to fix a leves that they judged would
atract the guaranteed access quantity. The tariff levels were never meant to protect the
domestic producers. Indeed it would have made sense for dl within-quota imports to be duty-
free. This implies that some form of re-negotiation might have to take place on the levd of
these tariffs. This of course dso offers a posshility to set such tariffs for within-quota trade at
a reasonable leve in rdation to other goods. All “within quotd’ tariffs could be bound a (say)
20 percent, and not reduced until they became the operaive tariff for the bulk of agriculturd
trade.

There is however a less gpparent reason for thinking that expanding the TRQs could be
politicdly difficult. If goods enter beyond the TRQ then the quota quantity itself will be sold
a a price governed by the above quota imports. In effect the difference between the within
and the above quota tariff will represent the quota rent, distributed between importing and
exporting agents depending on the method of dlocation and the market structure. If those who
gan the rent ae ds influentid in the sAting of the agenda for the negotiations then the
enthusiasm for expanding TRQs will be moderated.

An integrated approach

The methods of market access discussed above each have some merit but might not be
adequate in themsdves. This suggests that one could try a “cocktal” of the various
moddities One such mix is suggested here, but othes are of course possble Imagine
agricultural  tariffs divided into severd caegories. Low taiffs say those less than five
percent, could be reduced to zero, as nether the level of protection nor the revenue collected
ae likdy to be dgnificant. Such nuisance taiffs could be removed with advantege, in
agriculture as wel as in other areas. Moderate tariffs, of 540 percent, could be reduced by a
further 36 percent cut, as in the Uruguay Round. The tariffs above 40 percent are probably too
high to yidd to the same techniques as indudrid tariffs a combination of tariff cuts and TRQ
increases may be needed. Thus for tariffs of between 40 and 100 percent, the 36 percent cut
would be augmented by an expandon of TRQs. For the tariffs above 100 percent, some
vaiant of the Swiss formula may be needed. And for those tariffs that are aove 300 percent
it may make more sense to conduct paticular “request and offer” negotiations with principle
(potentid) suppliers. A variant of this cocktall gpproach, without the quantitetive changes is
explored empiricaly below.

Data and Regional/Commodity Aggregations

The verson 4 GTAP database, which is benchmarked to 1995, was aggregated up to te leve
of 15 regions (Appendix Table 1) and 20 commodities. Severd tariffs were modified prior to
ay smulaions being undertaken® These included tariffs in Korea (wheet, dairy, cattle, mests
and rice), the EU (sugar, dary and mesats), South Asa (wheat), China (sugar cane and best,
meets and sugar) and ASEAN (grains, sugar cane and beet, meets, dairy, rice and sugar).

"1t would dso be possible to devise a way to give countries the option of TRQ increases or tariff decresses, as
both lead to the same desirable end. Thisis further explored below.

8 These additiona tariff data had been prepared by Dr David Vanzetti of the Australian Bureau of Agricultural
and Resource Economics.



Joding and Ree (1999) showed that, under some approaches to tariff reforms, around one-hdlf
of the totd wdfare gan of deveoping regions was dtributable to the cuts in taiffs on
processed rice, vegetable oils and fats, beverages and tobacco and ‘other processed foods
products. However that study aggregated dl these commodities into a single  processed foods
sector, 0 the contributions of tariff cuts to these individuad processed foods was not obtained.
Therefore in the current study we modd each of these commodities as separate sectors. Thus
sven of the 20 commodities are processed foods, and were chosen to represent our interests
in the impacts of trade liberdisation on those sectors. These are medts (ruminants and nort
ruminants), vegeteble oils and fas, dary products, processed rice, sugar, beverages and
tobacco products, and ‘other processed foods. As noted earlier, the latter product group hes
the laget shae of processed foods exports for both devdoped and deveoping region
aggregates in the 1995 database, and for that reason will be the mgor focus of our attention.
As indicated earlier, it comprises processed fish, fruit and vegetable products gran mill
products (except rice), bakery products, cocoa, chocolate and confectionery, processed animal
feeds and other processed foods not esewhere specified. All remaining production sectors are
aggregaed  into  other naturd resource based commodities, textiles and  dothing,
manufactures, and services.

Tariff Escalation and Effective Rates of Protection of Processed Food

The level and disperson of tariffs on the raw materid are not the only concern of processed
food manufacturers. The relationship between the protection of the input items and that of the
output is important. “Effective protection” is the concept used to describe the benefit of low
input tariffs combined with high output tariffs for the food processor. The effective protection
compares the vaue added (output vaue less the cost of purchased inputs) a protected and
unprotected price levds. High effective protection (high protection of vadue added) in an
importing country will discourage the spread of processing to the exporter.

Many developing countries dill derive a large percentage of their export earnings from the
sde of agriculturd raw materids. These raw materids often enter the developed markets with
low or zero taiffs, either under a preferentid system or as a reflection of the desire not to
burden the processing sector. But it has long been recognized that this can have a negative
impact on development in those countries supplying the raw materids. An excdaion of tariff
levds from low tariffs on raw maerids to higher tariffs on processed goods results in high
levels of effective protection of the processng ectivity. This can inhibit the growth of the
processing activity in the developing country.

The high levds of taiffs on tempeae zone fam products, in paticular the bedc
commodities which once formed the backbone of the agriculturd sector in  indudrid
countries, is in sharp contrast to the low protection on imports of tropica products and raw
materids. This will sometimes result in low or even negdtive protection of the processng
activities. In other cases the processed product is protected by tariffs which themsdves
incorporate the duties paid on the raw materids. For this reason, care should be taken to avoid
maintaining those processed tariffs whilst reducing the tariffs on the raw maerid.® It is
unlikdy that the tariffs on temperate zone commodities will come down fast enough to cause

° An example of this phenomenon is the setting of tariffs for pigmest in the EU. The MacSharry reforms lowered
gan prices by 30 percent. This should have lowered pigmesat tariffs. But the formula used for cdculating the
tariff for pigmeat did not reflect the drop in grain prices, and thus left that activity with a higher levd of
protection as aresult of tariffication.



a widespread problem of high protection to the processng sector: the tariffs on many
processed goods are lower than on the raw materials. ™

An examination of the evidence of protection on raw materids and processed goods illudtrates
this stuation. Table 4 shows the level of effective protection for the ‘other processed foods
sctor  (l.e. protection of vaue added in sectors other than mesats, dary, vegetable oils, rice
and sugar) for 14 countries and regions (and a “rest of world” category) as cdculated from the
GTAP daabase.  Effective protection was podtive for al regions/countries except Japan,
Korea and the EU (and the rest-df-world aggregete). For the latter regions, this reflects high
levels of protection on inputs which hamper the development of food processing industries

The dgnificance of this can be seen by comparing the effective protection with the nomind
protection (i.e the protection on the output goods). Moderate to high pogtive protection of
the processed product is noticesble in South Ada, as wel as in Korea and the ASEAN
countries, China the FSU and North Africa. In South Aga this is partidly offset by protection
on the input items. In ASEAN and Centra-South America as well as in the FSU and North
Africa, input protection is lower, giving a podtive incentive to processng activities Low
levds of output protection for processed foods are apparent in the US, Canada, Audrdia and
New Zedand. But in these cases protection of value added in processng is pogtive though
modes, indicating that high input prices do not imply anet tax on processing activities.

The implicit tax on processng which aises from the higher tax on inputs can be further
broken down into that which comes from agriculturd inputs and that which is due to
manufactured inputs. The last two columns of Table 4 atempt this disaggregetion. The
highes implicit taxes on agriculturd inputs occur in Korea, Japan and South Asa (and the
ret-of-world aggregate).™ Manufactured inputs implicit taxes are above 10 percent only in
the case of South Asa In dl cases except Audrdia, the implicit tax from agriculturd inputs
exceeds that from manufactured inputs.

These reaults give an indication of wha effects on this ‘other processed food sector might
come from further liberdization of market access in agriculture and in manufactured markets.
Agricultura input costs could be reduced condderably in Korea, Jgpan and South Asa to the
advantage of the food processng industry. In the case of Japan and Korea the effect might be
enough to remove the negdive effective protection. The processng sector in these countries
might be expected to expand and possbly secure some export markets. Reduction in nomind
protection of the processed goods would lower this incentive to expand. Other countries have
less to offer ther processng sector in the way of rdief from high agriculturd input prices. In
Centrd and South America, the FSU and North Africa the effective rate of protection could
increase with liberdization of agriculturd trade.

Didortions in economic incentives occur when protection levels both among products and
between dages of production diverge. Such divergence is goparent a present, and could
increese or decrease depending on the way in which market access is improved. If trade
policy changes reduce this disperdon there is a presumption of increased efficiency in the

© This phenomenon of negative effective protection for food processing is one reason to expect pressure from
the processng industry to lower tariffs on agricultural goods (Joding, 1999).

% In this case Europe has a rdatively low implicit tax from agricultural inputs, but for this category of ‘other
processed foods the highly-protected mesat, dairy and sugar based products comprise less than 10% of the
processing sector’ stota cost. Even this smal tax is enough to drive the effective protection negetive.



dlocation of resources. The empirical estimates that are presented below attempt to put some
quantitetive mesat on the bones of this propogtion.

Simulation Methodology and Experiments

For the edimation of the benefits of certain types of market access moddities, the GTAP
aoplied generd equilibrium modd was used (Hertd 1997). This is a multi-region modd built
on a complete set of economic accounts and detailed inter-industry linkeges for each of the
economies represented.  The  GTAP  production sysem  distinguishes sectors by  ther
intengties in five primay production factors land (agriculturd sectors only), naturd
resources (extractive sectors only), capitd, and skilled and unskilled labour. In trade, products
ae differentiated by country of origin, dlowing bilaerd trade to be modded, and bilaterd
internationa trangport margins are incorporated and supplied by a globd trangport sector. The
mode is solved using GEMPACK (Harrison and Pearson 1996).

Joding and Rae (1999) explored three gpproaches to agriculturd tariff reduction:
(1) All tariffs were reduced by 36%.
(i) Tariff reductions were computed usng the Swiss formula The effect of using this
aoproach was to reduce higher tariffs proportionatdy more than lower rates, thus reducing the
vaiability amongs tariffs. It would dso tend to reduce tariff escdation (or de-escddion)
within processed food production sysems. We st =150 in this formula (see footnote 4),
which implies that tariffs below 85% will be reduced by less than 36%.
(iii) A *cocktall’ gpproach that combined the above tariff reductions as follows:

tariffs less than or equa to 10% were diminated;

tariffs between 10% and 85% were reduced by 36%; and

tariffs greater than 85% were reduced by the Swiss formula (a=150).
Thus the Swiss formula was used to cut the highest tariffs, but lower tariffs (those between
10% and 85%) were cut by 36% rather than the lower amounts that would apply through use
of the Swiss formula. The lowest tariffs (those less than 10%) were assumed to be completely
liberdized.

The experiments smulated by Joding and Rae (1999) demondrated that the globad welfare
gan was greatest for the ‘cocktal’ approach to agriculturd tariff reductions. Further, of the
three formulas the ‘cocktal’ approach gave the greatest wefare gains for the mgority of
developing regions in that gpplication. For these reasons, we shdl focus on the ‘cocktal’
formulahere™, and apply it to dl agricultural and food tariffs™ in experiment 1.

Joding and Rae (1999) dso showed that changes in the output of manufacturing (and service)
sctors had a subgstantiad impact on the redised welfare changes from agriculturd tariff
reforms in severd regions. That study did not examine the reform of manufacturing tariffs, so
a second experiment in the current study will gpply the ‘cocktal’ formula to the reduction of
manufacturing sector tariffs dso. This could be of particular interest in a Sudy of tariff reform
and processed foods, since manufectured products are important inputs to processed foods
production. Changes in manufacturing protection could have subgtantid impacts on vadue
added in processed foods production and hence its effective rate of protection.

2 The above three experiments were repested with the current data and aggregation, and confirmed that the
‘cocktal’ formula did result in the grestest increese in globad wefare. Further, the developing regions as a
group obtained by far the greatest welfare gain from that approach to tariff reductions.

B The GTAP datebase includes instances of negative tariffs (market prices less than border prices). In our
smulations, these negative tariffs were not adjusted. Further, the verson 4 GTAP daabase applied observed
domegtic/world price gaps a the commodity level on both the import and export sides. Thus in the smulations
where tariffs are reduced, an equivaent reduction is also made to export subsdies.
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Results
Experiment 1: Reduction of agricultural tariffs

Impacts on the effective rate of protection of ‘ other processed foods

An acrossthe-board reduction in agriculturd tariffs could ether increase or decrease effective
rates of protection. For example, the impact of a fixed percentage tariff reduction will depend
upon whether the processed food output, or the intermediate inputs, carried the largest tariffs.
Differentid tariff cuts, such as those achieved usng a Swiss formula, will dso have uncertain
impacts on the ERPs as the tariff cuts gpplied to processed food outputs and inputs could
differ, depending on the sizes of those tariffs.

Table 5 compares the ERPs of ‘other processed foods production following the reduction of
agricultural tariffs® with base values. For Japan, Korea and the ROW (which includes the
EFTA countries), the base ERP was negative and the tariff cuts have reduced this taxation of
processed food production. For most developing regions apart from Korea, the postive base
ERPs are reduced under the agriculturd tariff cuts, and the new ERP for South Aga is close
to zero.

What changes in processed food outputs, exports and trade baances might have accompanied
the above changes in effective protection? It is not possble to reach conclusons based on
changes in protection done, snce the tariff cuts affect protection of dl sectors in a generd
equilibrium world. Such changes are explored in following sections.

Impacts on processad foods outputs and trade

Of dl regions (excluding ROW), the expanson of ‘other processed foods output as a result
of tariff cuts was greatest in Korea (Table 6). While the ‘cocktall’ formula reduced Kored's
NRP in this sector from 16.9% to 9.4%, the reduction in the implicit tax on agriculturd inputs
to the processed food sector declined much more, from a base vaue of 62% down to 32%
(Table 7). Thus the negative Korean ERP of ‘other processed foods was reduced, and output
expanded 55%. A smilar gory can be told regarding the ROW aggregate (which comprises
both developing regions as well as the rich EFTA countries) — the ‘other processed foods
NRP fdl from 13.8% to 85% whereas the implicit tax on the agriculturd inputs declined
from 54% to 34% due to tariff cuts As a result, ‘other processed foods output expanded 7%.
Among remaining deveoping regions, the output of ‘other processed foods aso expanded in
sved, induding Sub-Saharan Africa (4.7%), and South Asia (2.4%). It aso expanded 1% in
Japan, where the effective protection of the processed food sector aso became less negative
asaresult of the tariff cuts.

One objective of this paper was to explore the impact of increased openness to trade on
exports of processed foods from the developing countries. Table 8 shows that the ‘cocktal’
cuts resulted in an increase in ‘other processed foods exports from the developing world from
the base vdue of USH6 hillion to over USH0 hillion. At the same time, ‘other processed
foods exports from developed countries contracted somewhat. Thus this tariff reform resulted
in the devedoping regions increasing ther share of globd ‘other processed foods exports.
Further, while their exports of this product group to themsdves increased by 7%, exports to
the developed world rose by overl0% as improved access to those markets was obtained. In
1995, ASEAN and Centrd and South America were the mgor ‘other processed foods
exporters from the developing world, and both increesed the vdue of those exports in this
experiment. But by far the largest increase in ‘other processed foods exports, of 42%,
occurred from Korea

¥ These were computed from the updated post-simul ation database.
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Regiond changes in both exports and imports as a result of the smulaed tariff cuts are
reedily summarised by the changes in trade bdances or net exports Those of ‘other
processed foods ae dso shown in Table 8. The ‘cocktal’ tariff cuts have increased net
exports from developing regions and increesed net imports of the developed countries.
Among the former group, the surplus of exports over imports in the base year increesed in
ASEAN, South Aga Centrd and South America and Sub-Saharan Africa as a result of the
reforms in agricultura tariffs. Net exports from China were reduced, and the net imports of
‘other processed foods in the FSU/Eastern Europe and the Middle East/North Africa
increesed dightly. But again, the most noticesble change occurred in Korea — in 1995 ‘other
processed foods imports exceeded exports by US$11 million, but this had reversad to a net
export surplus of US$722 million following the tariff cuts.

Tuming atention to trade in al processed foods, it is seen from Table 9 that exports from
both developed and developing regions increased after the tariff cuts but the increese was
proportionately much greater from the developing group. While the tariff cuts increased the
developed countries net imports of total processed foods, the net import datus of the
developing countries in the base year was turned around to a net export Stuation following
tariff reforms. Table 10 bresks these changes down to the leve of the various processed foods
— in the case of the developing regions, the greatest contributions to the incressed net exports
of US$H4.9 million, were from mests and sugar in addition to ‘other processed foods. For the
developed regions, the increase in net processed foods imports would have been even greater
were it not for their expanson in net exports of the beverages and tobacco aggregate, largely
due to an expansion of exports from Audrdia

What was the contribution of the cuts in processed food tariffs to the tota welfare gained by
the developing regions? The decompostion technique of Harison e d. (1999) was usd to
patition the totd welfare effect of the tariff reductions among the individud commodity tariff
shocks. Table 11 shows that the agriculturd tariff reductions benefit primarily developed
regions, with their tota increese in welfare @out four times as large as that of deveoping
regions. For both sets of regions, cuts in dl processed food tariffs accounted for 60% -70% of
the totd wdfae gans. For the deveoped countries, dairy tariff cuts made the grestest
contribution, followed by beverages and tobacco, meais and sugar. For the deveoping
regions, the tariff cuts on ‘other processed foods made the greatest single contribution, of
35% of developing regions improvement in welfare

Experiment 2: Reduction of agricultural and manufacturing tariffs

In this experiment, the ‘cocktal’ tariff reductions were extended to include the non
agricultura sectors, that is naturd resources, textiles and manufacturing. Such  non
agriculturd liberdisation may impact on processed food sectors in a leest the following two
ways. Firs, they may reduce the cost of non-agriculturd inputs to the processed food sector
and second, any dimulaion to manufacturing activity will impact on the cods of labour and
cepitd and hence that sector will compete with food processng for such resources The
manufacturing sector is an important source of inputs to processed food production in many
regions. Manufactured inputs comprise up to 14% of the tota costs of ‘other processed foods
production, and in many regions is the next mos important input after services, capitd and
labour. The natura resources sector (which includes fishing) is dso a dgnificant supplier of
inputs to food processng in some regions While average tariffs on naturd resources and
manufacturing products do not exceed 10% in the mgority of cases in the GTAP daabase, an
average manufacturing tariff of 58% was levied in South Asia
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Table 5 shows effective protection rates of ‘other processed foods following implementation
of these additional tariff reductions. In al cases effective protection is increased, or negdive
protection becomes less negdtive. Effective protection increased subgtantidly in South Asa -
from 2.8% to 7.3% - dnce cuts to its rdatively high manufacturing tariffs reduced the implicit
tax on non-agricultura inputs to food processing sector, from 12% down to 8% (Table 7).

When dl taiffs are cut, manufacturing outputs expand in some developed regions redive to
the Stuation where tariffs cuts were limited to agricultural goods. This is the case for the
USA, the EU and Jgpan, but dso for ASEAN among the deveoping regions. Similarly,
textiles outputs in severd developing regions - Korea, South Asa the Middle East/North
Africa and ASEAN - increase by more in this experiment compared with the first. In the
ASEAN region and Koreg, both the textiles and manufacturing sectors had contracted when
only agriculturd tariffs were reduced. Such expansons of the labour- and capitd-intensve
nonagricultural sectors of the developing regions places upward pressure on factor prices
(Table 6), paticulaly in Korea, ASEAN, China and South Asa Consequently Korean output
of ‘other processed foods expands less compared with the firs experiment, and this sector's
output actudly declines in ASEAN. Processed food output in South ASa incresses by less in
this experiment than in the firg, while processed food output in China contracted more in the
second experiment than in the fird. Of dl the devdoping regions, only in Centrd and South
America and Sub-Saharan Africa did ‘other processed foods output increase relative to the
fird experiment, and with less competition from the non-agriculturd sectors labour and
capita price increases were relatively modest in these regions.

Does the developing world il increase its exports of ‘other processed foods rdative to the
developed world when taiff reforms are extended to dl commodities? The answer is yes, but
not to the same extent as when reforms are redtricted to agricultura items Table 8). The cuts
to non-agriculturd  tariffs reduced the vaue of ‘other processed foods exports from dl
developing regions with the exceptions of Centrd and South America and Sub-Saharan
Africa, and totd developing countries exports of this commodity were dightly down on those
achieved when only agriculturd tariffs are reduced. But even with this acrossthe-board
reform of import tariffs ‘other processed foods exports were above their 1995 vdues in dl
developing regions except China The across-the-board tariff cuts dso resulted in levels of net
exports of other processed foods from severad developing regions that were less than those
from the fird experiment, again with the exceptions of Centrd and South America and Sub-
Saharan Africa, and increased net imports of processed food into Eastern Europe/FSU and the
Middle East/North Africa But aggregated over al developing regions net exports of ‘other
processed foods were greater than the base values under either tariff reduction scenario.

Cuts in non-agriculturd tariffs reduced developing countries net exports (or increased ther
net imports) of dl remaning processed food commodities (Tables 9 and 10). This effect is
most noticesble in the case of beverages and tobacco where net imports increase (as do the net
exports of the deveoped countries). Summed over dl processed food commodities,
agriculturd tariff cuts increase developing countries net exports by US$H4.9 million, which is
reduced to an increase of US$25 million when non-agriculturd items are dso indluded in the
reforms. Tariff cuts to only agriculturd items reduced developed countries net exports of dl
processed food commodities by US$4.2 million, wheress that reduction was limited to
US$2.0 million when tariff cuts aso incorporate non-agricultural products.

In teems of wdfare, how are the gains from this extenson of tariff cuts shared between
devdoped and deveoping regions? When only agriculturd tariffs are cut, twothirds of the
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globd increase in wdfare is enjoyed by developed countries. This is not surprisng because
agriculturd  protection is highest in these countries But when taiffs in dl sectors are
reformed, both developed and deveoping countries share equdly in the globd gans Thus of
the extra US$24 hillion globd wdfare gans from adding non-agriculturad items to the tariff
reforms, over USH21 hillion is recaived by the devdoping world. Again, this is not surprisng
snce manufacturing tariffs were highest, and therefore cut the most, in developing countries.

Conclusions

Processed foods are increesngly dominating bulk agriculturd commodities in totd food
exports. Such a trend dso gpplies to developing countries food exports in recent times. While
one-hdf of globa processed food trade takes place between developed countries, that between
the developing regions is increedng in response to rgpid increases in demand for these foods
in the devdoping world. The Uruguay Round generdly did not reduce tariffs on processd
foods by more than for bulk commodities 0 escdation (or de-escddion) of tariffs remans
dong the processed food production chain. In most of the regions gudied here, the implicit
tax on agriculturd inputs to processed food production exceeded the nomind protection on
the processed output. Substantia postive or negeive effective protection is computed for
some countries, which Stuation digtorts patterns of processed food production and trade.

Others research had recently shown that developing countries with the most rapid growth in
processed food exports tended to be those that were the most ‘open’ to internationa trade. An
obective of the current paper was to explore the impacts of increased openness on such
exports. A number of approaches to reducing agriculturd tariffs were discussed, and a
‘cocktal’ gpproach was sdected since this would produce large cuts to the highest tariffs as
well as diminating low taiffs. While the lion's share of globd wefare gains was enjoyed by
developed countries, it was shown that cuts to certain processed foods tariffs produced the
magor share of the developing regions welfare gain. Increased opemess did indeed incresse
processed food exports from developing countries. In aggregeate, the latter had a trade deficit
of $45 bhillion in 1995 which was tuned aound to a surplus on $04 hillion after
implementation of the agriculturd tariff cuts.

Another objective was to determine how non-agriculturd tariff cuts would interact with
processed food trade baances. In many developing countries, subgtantial incresses in labour
and capitd cods resulted as resources were atracted out of the agriculturd sector and into
textiles and manufecturing. Neverthdess, processed food exports from developing countries
were dmog the same as in the fird experiment. The land-abundant economies of South
America, in contrast to most other developing regions, even increased their processed food
exports under this scenario. However, the processed food trade bdance in the developing
world remained in deficit, dthough this deficit was lower than in the base case.

The results of this dudy should be trested as prdiminary until improved data become
avalable. Two aress are of paticular concern. While we made some improvements to the
base tariffs scope 4ill exids to improve the edimates of agriculturd protection. The
incorporation of taiff-rate-quotas into the andyses would dso promise  subdantid
improvements, snce in some cases bulk agriculturd commodities may be imported by the
food processng sector a low within-quota tariffs, which may not be accurately reflected in
our current data. The second data issue concerns the input-output tables, which are a the core
of estimates of effective protection. In some cases, these tables are from the 1980s and may
have been outdated by rapid structura changes in some developing countries.
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Table 1Processed Foods Export Growth Rates (% per year)

Processed food Global Developed Regions  Developing Regions ®
19758 19859% 1975-85 198595 197585 198595
Meats 6.7 10.0 6.1 10.0 9.4 10.1
Vegetable ails & fats 7.4 4.7 5.7 4.0 9.1 52
Dairy products 6.4 9.5 6.5 9.2 3.1 19.5
Processed rice 19 7.5 2.4 2.3 1.6 10.3
Sugar -9.4 9.1 4.1 13.6 -11.1 6.1
Beverages & tobacco 8.3 11.2 8.7 10.2 5.1 19.3
“other processed foods' ° 84 9.7 7.8 9.0 9.7 11.0
Total processed foods 5.3 9.4 6.6 9.2 2.8 9.9

a Developing countries are dl those in the GTAP database with the exceptions of Austrdia, New
Zedand, Japan, Canada, USA, and the member countries of the EU and EFTA.

b. Thisis the ‘food products n.e.c.’” commodity in the GTAP database. It includes processed fish, fruits
and vegetables, bakery products, confectionery, cered products excluding rice and processed
animal feeds. This group cannot be further disaggregated in the GTAP database.

Source GTAP Verson 4 database.

Table2 Product Shares of Processed Food Exports (%): 1995

Developed Countries Developing Countries
Meats 20.6 12.0
Vegetable oils & fats 4.1 13.2
Dairy products 13.9 1.7
Processed rice 0.8 51
Sugar 3.5 8.0
Beverages & tobacco 18.7 7.2
‘other processed foods 38.8 52.8

Source GTAP Version 4 Database

Table3 Total Processed Food Trade Between Developedand Developing Regions (% of total

trade value)
Exportsfrom: To:
1985 1995
Developed Developing Developed Developing
Deveoped 50.9 191 51.8 17.1
Developing 185 114 17.0 14.4

Note: Source: GTAP Verson 4 Database
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Table4 TheOther Processad Foods Sector —1995 Protection Data

Region ERP? NRP " Implicit tax ®on:
Agricultural inputs  Manufactured inputs
AU 043 1031 1023 1.029
Nz 023 1013 1013 1.008
JPN -.162 1.068 1483 1.022
KOR -.205 1.169 1622 1.027
ASEAN 237 1156 1161 1.005
CHINA 241 1116 1118 1.045
STH_ASIA 167 1277 1441 1.119
CAN .058 1034 1.037 1.007
USA 014 1018 1.039 1.006
CSTH_AMER 316 1110 1.049 1.045
EU -013 1022 1.085 1.002
FSU_CEA 350 1111 1.063 1.030
ME_NAF 289 1126 1116 1.035
SSA 170 1081 1076 1.030
ROW -.076 1138 1543 1.021

a ERP = effective rate of protection = (VAM-VAW)/VAW, where VAM and VAW are value added
at market prices and world prices, respectively. (See Hertel 1997, p.105)

b. NRP = nomina rate of protection = vaue food processing output a market prices / value output at
world prices

c. Implicit tax on agriculturd inputs equas the processing food sector's purchases of agricultura
inputs at market prices / value of those purchases at world prices. Implicit tax on the food
processing sector’ s purchases of non-agricultura inputs has a Smilar interpretation.

Source GTAP Version 4 Database

Table5 Impact of Tariff Cutson the ERP of ‘Other Processed Foods

Region ERP
Base Experiment 1 Experiment 2
AU .043 -.037 -011
NZ 023 -.015 -.003
JPN -162 -.139 -135
KOR -.205 -.135 -107
ASEAN 237 147 157
CHINA 241 .059 103
STH_ASIA 167 .028 073
CAN .058 -.014 -.007
USA 014 -.018 -013
CSTH_AMER 316 183 217
EU -013 -.042 -.040
FSU_CEA 350 213 256
ME_NAF 289 .180 205
SSA 170 .065 096

ROW -.076 -.071 -.064
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Table 6 Changesin ‘Other Processed Foods Output and Factor Prices (%)

Region Output Market pricesof:
Unskilled labour Capital
exp#l expH2 exp#l exp#2 exp#l expH2

AUS -142 -0.59 237 292 242 3.04
NZL -3.77 -2.03 3.86 411 323 354
JPN 1.03 104 0.06 034 0.1 0.89
KOR 554 512 0.3 4.6 0.39 4.65
ASEAN 0.19 -3.82 0.27 559 0.26 5.92
CHINA -2.38 -2.68 0 268 0.05 2.84
STH_ASIA 235 1.99 -0.23 207 -0.14 1.69
CAN 041 094 0.01 -0.46 -0.01 -0.45
USA 0.29 0.33 0.1 061 0.09 0.6

CSTH_AM 0.69 1.16 0.56 0.65 0.53 0.67
EU -1.64 -1.36 -0.27 -0.18 -0.22 -0.12
FSU_CEA -0.15 -0.52 0.01 191 -0.04 185
ME_NAF -0.23 -0.74 -0.22 3 -0.23 2.95
SSA 473 553 0.96 181 0.62 142
ROW 7 7.38 -0.44 0.07 -0.64 -0.09

Table 7 Impacts of Tariff Reductions on the Components of Effective Protection:
‘Other Processed Foods

Region NRP Implicit tax on:

Agricultural inputs  Manufactured inputs

Base Exp#l Base Exp#l Base Exp#2
AU 1.031 1.000 1023 1.001 1.029 1.008
NZ 1.013 1.001 1013 1.005 1.008 1.000
JPN 1.068 1.004 1483 1.166 1.022 1.018
KOR 1.169 1.094 1622 1.320 1.027 1.000
ASEAN 1.156 1.097 1161 1.096 1.005 0.993
CHINA 1116 1.059 1.118 1.066 1.045 1.019
STH_ASIA 1277 1.173 1441 1.287 1.119 1.078
CAN 1034 1.000 1.037 1.010 1.007 1.000
USA 1.018 1.000 1039 1.022 1.006 0.999
CSTH_AMER 1110 1.065 1049 1011 1.045 1.021
EU 1.022 1.000 1.085 1.049 1.002 1.000
FSU_CEA 1111 1.068 1.063 1.020 1.030 1.007
ME_NAF 1.126 1.079 1116 1.063 1.035 1.019
SSA 1.081 1.041 1.076 1.036 1.030 1.008

ROW 1138 1.085 1543 1.339 1021 1.007
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Table8 ‘Other Processed Foods Total and Net Exports (USSmillion)

Region Total exports Net exports
Base #1 #2 Base #1 #2

DEVELOPED
AUS 1693 1,656 1,715 374 175 244
NZL 1,158 1,130 1,162 775 705 737
JPN 1275 1651 1,676 -18574  -18552 -18,621
CAN 3,824 4,001 4,150 202 132 310
USA 11,826 12,764 12,884 24 431 512
EU 52,278 50,%5 51,136 -5,023 -8442 -7,869
Sub-total 72055 71,756 72,724 -22,222  -25551 -24,687
DEVELOPING
KOR 1,865 2,656 2,592 -1 722 619
ASEAN 10,782 11,516 10,816 5,742 5,847 4,962
CHINA 5556 5481 5,461 590 26 -92
STH_ASIA 2,497 2,706 2,705 2,153 2,281 2,274
CSTH_AM 14882 16,225 16,669 9,369 10,130 10,616
FSU_CEA 4,825 5407 5,385 -3151 -3,228 -3,344
ME_NAF 2834 3175 3,070 -1,759 -1,808 -2,069
SSA 2775 3244 3,297 852 1,161 1,200
Sub-total 46,016 50,420 49,996 13786 15130 14,165
Totals 118,071 122,176 122,170 -8,437 -10,421 -10521
Note: Excludes the ROW
Table9 Total Processed Foods: Exports and Net Exports (US$hillion)

Base #1 #2
TOTAL EXPORTS
Deveoped regions 191.1 196.4 198.9
Deveoping regions 875 1017 1010
NET EXPORTS
Deveoped regions -9.9 -14.2 -12.0
Deveoping regions -4.5 0.4 -2.0
Note: Excludes the ROW
Table 10 Changesin Net Exports of All Processed Foods (US$hillion)

Processed Item Experiment 1 Experiment 2
Developed Developing Developed Deveoping
regions regions regions regions

Meats -17 2.0 -14 1.7
Vegetable oils & fats 0.7 -0.3 0.9 -0.5
Processed rice -0.3 0.3 -0.3 0.2
Beverages & tobacco 19 -0.6 25 -1.2
‘other processed foods -33 1.3 -25 0.4
Dairy products -0.2 0.9 -0.0 0.7
Sugar -1.3 1.2 -13 11
TOTALS -4.2 4.9 -2.0 25

Note: Excludes the ROW
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Table 11 Decomposition of Welfare Changes by Agricultural
Commodity Tariff Shocks. Experiment #1

Sector Changein Welfare
$millions % of total change
Developed Developing  Developed Developing
regions regions regions regions
Raw commodities.
Wheat 2589 =341 11.3 -6.1
Other grains 2847 375 125 6.7
Oilseeds -45 60 -0.2 11
Rice 2 11 0.1 0.2
Vegetables & fruits -273 577 -12 104
Sugar cane & beset 407 165 18 30
Other crops -24 1267 -0.1 22.8
Livestock 79 -2 35 -05
Sub-total 6320 2085 27.7 375
Processed commodities:
Meats 3034 507 133 9.1
Vegetable dils & fats 175 333 0.8 6.0
Processed rice 442 223 1.9 40
Beverages & tobacco 4373 1413 19.2 254
‘other processed foods -1092 1963 -4.8 35.3
Dairy products 6783 -1288 29.7 -232
Sugar 2797 327 12.3 59
Sub-total 16512 3478 72.3 625
Grand tota 22832 5563 100 100
Note: ROW region omitted.
Appendix Tablel  Aggregation of GTAP Version 4 Regions
Acronym Description Acronym Description
AUS Audrdia USA USA
NZL New Zedand CSTH AM  Mexico, Centrd & South
America
JPN Japen EU EU
KOR South Korea FSU_CEA Former Soviet Union, Central
European Associates
ASEAN Indonesia, Mdaysia, ME_NAF Middle East & North Africa
Philippines, Thailand,
Singapore, Vietham
CHINA China, Hong Kong, Taiwan SSA Sub-Saharan Africa and
Southern Africa
STH_ASIA Indig, SriLanka, rest of South ROW Rest of world

Adsa
CAN Canada
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Figure 1 Global processed and
unprocessed agricultural exports
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