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ABSTRACT

Computable generd equilibrium (CGE) andyss has been widdy used to andyse the economic
effects of trade liberdization inititives. By way of illugtration, this paper begins by reviewing CGE
studies of trade liberdization within the Asa Pacific Economic Cooperation (APEC), induding sudies
of the effects of agriculturd trade liberdization. Although these studies predict substantid welfare gains,
they fall to address the developmenta and palitica economy issueswhich typicaly cause Governments
to hold back from agriculturd trade liberdization. Digtributiond effects are centra to these issues.
Using aproposa known as the APEC Food System as a case study, the paper outlines and illustrates
an extenson of CGE methodology that dlows an exploration of the digributiond effects of agriculturd
trade liberdization, and of how welfare and distribution outcomes can be modified by various types of
policies designed to improve labour productivity in the agriculturd sector. In the processit is shown
how this extended CGE methodology can throw light on the potentia of appropriately designed policies
of thiskind to smultaneoudy improve both welfare and distribution outcomes of trade liberdization.
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I. INTRODUCTION

Computable general equilibrium (CGE)
analysis has become a well-established meth-
odology for the estimation of trade and wel-
fareeffectsresulting from tradeliberalization.
This paper reportson the possibility of extend-
ing the use of CGE analysis to explore impor-
tant issuesrelated to thelink between trade and
development, in particular the impact of trade
liberalisation on income distribution, and the
ways in which both the welfare and distribu-
tion effects of tradeliberalization may be modi-
fied by various development-related policies.
These possibilities areillustrated by reference
to research on agricultural trade liberalization
in the Asia Pacific Economic Cooperation
(APEC) region, but it is suggested that the ap-
proach used may have more general applica-
tion. Whilethe policy issuesraised inrelation
to APEC are interesting they are not the main
focus of this paper, having been covered more
extensively elsewhere, for examplein Gilbert,
Scollay and Wahl (2000). A considerable
amount of explanatory material about the
APEC issues is provided for illustrative pur-
poses, but thisis primarily aimed at highlight-
ing the potential analytical contribution of the
methodological approach which is the main
focus of the paper.

The paper begins with a brief
backgrounding of the APEC initiatives which
are the subject of the research used in the pa-
per for illustrative purposes. A brief outline of

the use of CGE techniquesin modelling trade
and welfare effects then follows. Next, the
paper shows how CGE modelling has been
extensively appliedinarelatively conventional
way to analyse trade and welfare effects of po-
tential APEC trade liberalization. The nature
of the results obtained from these modelling
efforts is then discussed at some length, and
particular attention is paid to recent work on
agricultural tradeliberalization. Thisleadsinto
a discussion of how these conventional ap-
proaches, which reflect the standard anal ytical
approaches to trade liberalization, fail to ad-
dress the political economy problems and de-
velopment concerns which are fundamental to
thepractical policy issuesraised by agricultura
trade liberalization. A proposal known as the
APEC Food System which emerged within
APEC in an attempt to address these concerns
isthen briefly outlined. Any economic model-
ling approach aimed at exploring the policy
implications of such a proposal clearly hasto
be capable of taking distributional effectsinto
an account. The remainder of the paper de-
scribes how the conventional CGE modelling
techniques were extended in an effort to meet
this requirement, and the nature of the results
which were obtained. Whilethe modelling ex-
periments described here are obviously crude
and exploratory, it is suggested that the ap-
proach taken has the potential to be developed
asauseful tool inthe analysis of trade and de-
velopment issues.




Il. THE APEC APPROACH

The APEC programmeisan interesting
example of the kind of trade liberalization ini-
tiative which has been the subject of extensive
CGE modelling work. In 1994 the leaders of
the APEC member economies agreed to the
goal of free trade and investment in the Asia-
Pacific region by 2010 for industrialized econo-
mies and by 2020 for developing economies.
Thisobjectivewasto be pursued within APEC
through members' commitment to programmes
of trade and investment liberalization and fa-
cilitation (TILF) and economic and technical
cooperation (“Ecotech”). Since APEC includes
all mgjor economies of the Pacific Rim,* in-
cluding the United States, Japan and China, and
accounting for over half of world grossdomes-
tic product (GDP) and a little under half of
world trade, this is potentially a very signifi-
cant initiative.

APEC distinguished itself from conven-
tional preferential approachesto regional trade
liberalization by adopting the principle of “open
regionalism, involving commitment to non-dis-
criminatory liberalization through the process
of ‘concerted unilateralism’ ”. There haslong
been an unresolved issue within APEC as to
whether it is satisfactory for this non-discrimi-
natory liberalization to beimplemented uncon-

1 The membership of APEC currently comprises
Australia, Brunei Darussalam, Canada, Chile, China,
Hong Kong (China), Indonesia, Japan, Malaysia,
Mexico, New Zealand, Papua New Guinea, Peru,
Philippines, the Republic of Korea, the Russian
Federation, Singapore, Taiwan Province of China,
Thailand, the United States and Viet Nam. (Note: In
APEC, Taiwan Province of China is referred to as
Chinese Taipei.)

ditionally, without reciprocation being required
from therest of theworld, or whether it should
be conditional on such reciprocation. Thesetwo
different approachesto “ openregionalism” are
referred to respectively as* unconditional non-
discrimination” and “ conditional non-discrimi-
nation”.

Considerable effort has been expended
by alarge number of researchers on quantify-
ing the likely effects of the trade liberalization
contemplated in APEC’s stated objectives.
Studies have focused on the overall trade and
welfare effects of APEC liberalization, and aso
on comparing the effects under “unconditional
non-discrimination” with those under “condi-
tional non-discrimination”. Another focushas
been therolewithin the overall APEC liberali-
zation programme of sectoral liberalizationini-
tiatives such as early voluntary sector liberali-
zation (EVSL). Some studies have also con-
sidered the effect of liberalization in a single
sector such asforestry (Gilbert, 1998) or agri-
culture and food products (Scollay and Gilbert,
1999Db). Becausethe APEC liberalization pro-
gramme is potentially so extensive, the use of
CGE methods has proved to be most useful in
this task.




I11. ALTERNATIVE CGE MODELS

CGE models are in essence numerical
models based on general equilibrium theory,
which are implemented in the form of a com-
puter program. These models have a number
of features which make them powerful tools of
analysis. Most importantly, they are
multisectoral and in many cases multiregional,
and the behaviour of economic agents (produc-
ers and consumers) is modelled explicitly
through utility and profit-maximizing assump-
tions. In addition, they differ from other
multisector tools of analysisin that economy-
wide constraints are rigorously enforced (e.g.
expansion in one sector can usually occur only
at the expense of another, given limited re-
sources). Thestrength of CGE analysisasatool
of trade analysis lies in its ability to help us
understand the linkages between sectors, coun-
tries and factors on a global scale. Domesti-
cally, the impact of liberalization can be seen
in terms of connections throughout the
economy in the cost of goods and servicesused
by al producers and consumers of goods and
services. Hence, the impact of reducing trade
barriers and subsidies can be analysed simul-
taneously through the reduction in production
in previously assisted sectors and increasesin
efficiency and production in previously unpro-
tected sectors, in addition to possible general
equilibrium tax considerations. Moreover, al
estimated outcomes are constrained to be con-
sistent with each other.

Starting from some calibrated base, ex-
periments are conducted by shocking the ini-
tial equilibrium, introducing distortions or re-
moving existing ones, and observing the new
equilibrium which results. Distortions in an
economic systemwill generally have repercus-
sions far beyond the sector in which they oc-
cur, and where they are wide-ranging, general

equilibrium is perhaps the only method which
Is capable of capturing the relevant feedback
and flow-through effects.

The modelling of multi-country trade
liberalizationismost conveniently based onthe
GTAP database — aglobal general equilibrium
dataset detailed in Hertel (1997). This data-
base may be used in conjunction withthe GTAP
CGE model or alternatively with other models
such as the MRTS model detailed in Ruther-
ford (1998), which is used for example in
Scollay and Gilbert (1999a, 1999b) and in Gil-
bert, Scollay and Wahl (1999). Thebasic model
chosen may be customized by the researcher
to suit the particular purposes of the research.
The majority of CGE models assume perfect
competition, meaning that all agentstake prices
given, but they also typically incorporate the
Armington assumption, meaning that goods
from different sources are treated as imperfect
substitutes. Thisallowsthe modelsto account
for intra-industry trade, or two-way tradein the
same product category —afact observed in the
data which are inconsistent with the perfect
substitutes assumption of standard trade theory.
It also impliesthat all economiesface adown-
ward-sloping demand curve for their exports.
Gains from removing trade barriers will gen-
erally belarger the closer goods from different
sources areto being perfect substitutes, i.e. the
larger the Armington elasticities.

Most CGE models are static; that is,
they consider the role of changes in relative
pricesin the allocation of goods amongst con-
sumers and resources amongst productive ac-
tivities, and the consequences for economic
efficiency. Thesemodelshaveno explicit time
dimension. The results of static smulations
are often interpreted as representing how the




economic system in question would have
looked if the new policy had been in place in
the base year, after all relevant adjustments had
taken place. Some CGE models run static
simulations from a projected future equilib-
rium. A time element can also be introduced
by solving the model sequentially, updating the
capital stock to simulateinvestment and depre-
ciation, the labour stock to simulate popula-
tion growth, and productivity parameters to
simulate advances in technology. Such mod-
elsareknown asrecursivedynamic. They gen-
erate a base growth path to which the experi-
mental growth path can be compared. Inthese
models, however, the behaviour the economic
agentsismyopic: they optimizein each period,
but the inter-temporal allocation of goods and
resourceswill not be optimal ingeneral. Truly
dynamic models attempt to overcome this by
explicitly modelling inter-temporal behaviour.
However, owing to the complexitiesinvolved,
such models tend to be used less widely and
tend to be much smaller in scale than the static
models.

In addition to the choice between static,
recursive dynamic and truly dynamic models,
there are a number of other aspects of experi-
mental design which can account for variations
inresults. Theseincludethe aggregationinthe
model, both for regions and commaodities, the
initial dataset used, and closure assumptions.
The impact of aggregation on the results, par-
ticularly those based on the GTAP model,
seems to be that models with high levels of
aggregation tend to predict large efficiency
gains, while more disaggregated models tend
to predict larger terms-of-trade effects (see
Gelhar and Frandsen (1998) for further discus-
sion). Theinitia dataset chosen in modelling
APEC liberalization typically assumed that full
implementation of liberalization required un-
der the Uruguay Round Agreements and the
North American Free Trade Agreement had
already occurred.




IV. LITERATURE REVIEW

Given the variation in assumptions that
can be used in CGE modelling, it is risky to
rely on the results of any one study of a
particular liberalization initiative. Confidence
intheresultswill tend to increaseif theresults
of a number of studies appear to be broadly
consistent with each other, particularly if
variations in the results can be readily related
to differences in the assumptions underlying
the different studies. In the case of APEC, an
early survey of CGE analyses is provided by
Petri (1997), and a more recent survey by
Scollay and Gilbert (19994) identifies some 25
separate studies, the main features of which are
summarizedintable 1, and addsafurther study.
This provides a useful sample for the purpose
of assessing what conclusions can safely be
drawn from CGE analyses of APEC
liberalization.

Welfare gains from liberalization are
typically reported as annual gains evaluated at
various pointsin time. In the studies surveyed
by Petri (1997), the estimates of the welfare
gains from APEC liberalization were in the
range of $54 to $519 hillion. Thewelfaregains
reported in all the studies that have
subsequently become available are within the
same range, with most estimates of the overall
gain to APEC members of complete
liberalization clustering around $60 to $80
billion. There is thus a reassuring degree of
consistency among the studies. As a rough
indication of order of magnitude, these
estimates tend to be equivalent to about 70 per
cent of the gains estimated from the Uruguay
Round Agreements in comparable studies. In
that sense, the potential gains from APEC
liberalization identified in the majority of the
studies are moderately large.

It is also possible to identify general
patterns tending to relate divergence in the
results to model structures and experimental
design. Thus, models which are dynamic or
recursively dynamic (McKibbin, 1996; Lee,
Roland-Holst and van der Mensbrugghe, 1997;
APEC Economic Committee, 1997a; Anderson
et al., 1997, Coyle and Wang 1998a, 1998b;
Mai et al., 1998), which use some other
methodology to account for the increased
capital accumulation and induced productivity
increases that result from liberalization, or
which account for increased capital mobility
(Adams et al., 1997; Dee, Geisler and Watts,
1996; Kawasaki, 1998; Walmsley, 1998), tend
to predict larger gainsthan the moretraditional
static models (Young and Huff, 1997; APEC
Economic Committee, 1997b, Wahl, 1998;,
Scollay and Gilbert, 1999a). Similarly, models
which account for imperfect competition in
some sectors (Dee, Geisler and Watts, 1996;
Brown, Deardorff and Stern, 1996; Ballard and
Cheong, 1997) have a tendency to produce
larger estimates of welfare gains than do
perfectly competitive models, all other things
being equal. Studies which consider the
elimination of awider range of barriers (tariff
and non-tariff barriers, liberalization of services
and investment), or which assume reductions
In transaction costs dueto trade and investment
facilitation measures, also produce larger
estimates of potential gains, aswe might expect.

While all of the studies considered in
the APEC-related survey use dlightly different
regional aggregations, thus making direct com-
parisons difficult, anumber of fairly clear pat-
terns do also emerge from the results regard-
ing the regional distribution of gainsfrom lib-
eralization. The first and possibly most im-
portant pattern isthat most studies predict wel-




Tablel. Summary of APEC Simulation Model Features and Results

Aggregation Welfare

Study (Regions x Commodities) Model features Experiments impact Key results

Adams et al. (1997) 11x37 GTAP model (V3), post-NAFTA APEC liberalization (general), APEC: $53-203b  [Substantial gains from APEC liberalization
dataset, normal closure and long-run|preferential basis. ROW: -$5-13b in long run with capital internationally
(mobile capital) closure, static, top- mobile (but since asset ownership not
down shocks implemented in tracked may be unreliable for any
MONASH. individual country). Gains smaller without

mobile capital but still positive.

Anderson et al. (1997) 15x13 GTAP model (V3), upgraded UR liberalization, APEC APEC: $75b ROW: |Gains from APEC boost UR gains
elasticities of demand for farm and  [liberalization (50% reductionin  |$6b substantially, but magnitude depends
food products, upgraded Armington |tariffs beyond UR on MFN basis) heavily on whether or not agriculture is
elasticities (doubled), recursive + various other scenarios. included (if so, 65% higher).
dynamic.

APEC Economic 19x14 GTAP model (V3), post-UR dataset, |APEC liberalization (MAPA), MFN|APEC: $17-69b All APEC members gain, gains

Committee (1997a) recursive dynamic (2 period) and  |basis. ROW: $0-2b proportionately larger for developing
static. economies, welfare gains considerably

smaller (some negative) under static
simulations.

APEC Economic 8x7 GTAP model (V3), no data APEC liberalization (general), APEC: $52-62b Preferential liberalization inferior to all

Committee (1997b) modifications documented, static.  |preferential, unconditional MFN, |ROW: $38-54b other liberalization scenarios, including

conditional MFN with EU/ROW unconditional MFN, for APEC members as
reciprocation, global free trade. well as world as a whole, global free trade
optimal.

Ballard and Cheong 9x5 Custom model, GTAP database APEC liberalization (general), APEC: $77b ROW: -|Most members gain from APEC FTA,

(1997) (V3), perfectly and imperfectly preferential, global liberalization, [$7b gains larger the more countries included in
competitive versions, static. various subregional groupings. grouping, gains substantially larger with

imperfectly competitive model.

Brown, Deardorff and 8x29 Michigan model, monopolistic Preferential elimination of 1990  |APEC: $54b ROW: |Benefits of liberalization increase with size

Stern (1996)

competition in some sectors, static.

tariffs and non-tariff barriers for
various APEC subgroups (APEC
regions not fully identified).

$0.5b

of bloc, more members included the larger
the gains for all members.




Tablel. Summary of APEC Simulation Model Featuresand Results (continued)

Aggregation Welfare
Study (Regions x Commodities) Model features Experiments impact Key results
Coyle and Wang 12x12 Custom model based on GTAP APEC liberalization (general), APEC: $272-373b  |MFN liberalization inferior to preferential
(1998a) database (V3), post-UR, NAFTA,  [simulations based on MFN and  |ROW: -$39+70b for APEC members, unless ROW
rural-urban migration, recursive preferential assumptions. reciprocates. In all cases welfare
dynamic. increases.
Coyle and Wang 12x12 As above. As above. As above. As above + agriculture makes substantial
(1998b) contribution to gains (55 to 70 per cent of
welfare gains attributable to agricultural
liberalization).
Cheong (1997) 6x10 Custom model, GTAP database APEC liberalization (general), APEC: $67-78b MFN superior to preferential.
(V3), perfectly competitive version, |preferential and MFN. ROW: -$3+4b
static.
Dee, Geisler and Watts 14x37 IC95 model, GTAP database (V3), |APEC liberalization (general), APEC: $519b ROW: |Increases in real GDP in all APEC
(1996) imperfectly competitive, static. MFN basis. MFN excluding $43b members, larger for small open
agriculture. economies, terms of trade tend to improve
for agricultural exporting regions, gains
lower when agriculture excluded.
Dee, Hardin and 14x37 IC95 model, GTAP database (V3  |APEC EVSL liberalization N/A Need to consider linkages in the
Shuele (1998) with some V4 modifications), post- |(commodity-specific and joint, production chain to avoid EVSL
NAFTA/UR dataset with plus partial food system reform), liberalization leading to welfare losses by
modifications to services protection |MFN basis only. creating high external reference prices;
data, imperfectly competitive, static. removal of export and production subsidies
as well as tariff barriers results in much
larger gains.
Gilbert (1998) 10x9 GTAP model (V3), static. APEC EVSL liberalization APEC: -$0.3+0.1b  |Preferential liberalization of forestry

(forestry only), MFN (conditional
and unconditional), preferential,
global.

ROW: $0.1-0.7b

superior for members to MFN, despite high
ratio of intra-APEC trade.




Tablel. Summary of APEC Simulation Model Features and Results (continued)

Aggregation Welfare
Study (Regions x Commodities) Model features Experiments impact Key results
Kawasaki (1997) 11x14 GTAP model (V3), post-UR dataset, |APEC liberalization (general), APEC: $61-69b Under MFN, gains largest for developing
static, some capital accumulation.  |MFN basis, preferential basis. ROW: -$4+4b countries (slightly lower than UR gains),
free-rider problem minimal, MFN superior
to FTA, gains much larger with capital
accumulation.
Lee and Roland-Holst 10x10 Custom model, IDE database APEC liberalization (general), APEC: $17.5-30b  [MFN superior to preferential, all countries
(1995) (Australia and New Zealand not MFN basis, preferential basis. gain.
present), endogenous labour supply,
static.
Lee, Roland-Holst and 20x27 Custom model based on LINKAGE, |APEC liberalization (general), APEC: $245-299b  [Gains to developing countries largest,
van der Mensbrugghe modified to use GTAP database MFN basis, preferential basis. ROW: $0-34b unconditional MFN superior to preferential.
(1997) (V3), recursive dynamic.
Lewis, Robinson and 7x10 Custom model based on GTAP APEC liberalization (general), APEC: $140b APEC FTA should be as broad as possible
Wang (1995) database (V2), static. simulations based on conditional |ROW: -$0.4b gains larger the more APEC members
MFN and preferential are included; APEC FTA inferior to global
assumptions (sub-groups). liberalization (but no MFN by APEC
covered).
Mai et al. (1998) 15x19 MEGABARE model, custom based |APEC liberalization (general), APEC: 0.1-6.4% |Gains higher for NZ under preferential
on GTAP database (V3), recursive |preferential and MFN basis, globall GDP ROW: -0.1-  |agreement than MFN.
dynamic. liberalization. 0.2% GDP
Martin, Petri and 19x7 Custom model, no intermediate APEC liberalization (general), APEC: $133b ROW: |Benefits of liberalization increase with size

Yanagishima (1994)

input-output, some economies of
scale, recursive dynamic.

preferential and MFN
(unconditional) basis, various sub-
groups.

$11b

of bloc, MFN superior to FTA with APEC
liberalization for some (but not all)
economies.




Tablel. Summary of APEC Simulation Model Features and Results (concluded)

Aggregation Welfare

Study (Regions x Commodities) Model features Experiments impact Key results

McKibbin (1996) 16x6 Asia-Pacific G-Cubed model, capitall APEC liberalization (general, APEC: $32-42b Countries which gain most are those which
internationally mobile, rational tariffs only), MFN basis, lower barriers the most, minimal free rider
expectations dynamic. preferential basis. problem, MFN superior to FTA .

Otsubo (1998) 19x14 GTAP model (V3), post-NAFTA APEC liberalization (general, APEC: -$86b ROW: {Large losses to APEC region with
dataset, run static. tariffs only), preferential, MFN $363b preferential, smaller losses with MFN,

conditional and unconditional, region gains only under MFN with
global liberalization. reciprocation.

Petri (1998) 6x3 Custom model, FDIftrade linkages. |Preferential and MFN APEC: $296b ROW: |Substantial gains from investment

liberalization, removal of barriers |-$35b liberalization (40% of overall gains).
to FDI.

Scollay and Gilbert 15x15 MRTS model, GTAP database (V4), |APEC liberalization (general), APEC: $60-117b  |Preferential agreement marginally superior

(1998) post-UR, NAFTA, AFTA dataset, APEC Open Food System, MFN  |ROW: -$13+11b to MFN, gains from removal of distortions
Armington elasticities doubled, and preferential basis. in agricultural trade substantial.
static.

Wahl (1998) 24x22 MRTS model, GTAP database (V3), |APEC liberalization (general), APEC: $83b ROW: -|All APEC members gain from APEC
post-UR dataset, static. APEC liberalization (agriculture  [$12b liberalization, ROW loses only slightly,

only), MFN basis, liberalization of approximately 50% of gains attributable to
non-agricultural sectors only. agricultural liberalization.

Walmsley (1998) 11x8 GTAP model (V3), post-NAFTA APEC liberalization (general), only|APEC: $78-193b  |Results similar to Adams et al. (1997)
dataset, long-run (mobile capital)  |using preferential assumption. ROW: -$7-199b above (mobile capital methodology same).
closure, static.

Young and Huff (1997) 10x3 GTAP model (V2), post-NAFTA APEC liberalization (general), APEC: $48-81b Preferential liberalization superior for most

dataset, static.

conditional and unconditional
MFN and preferential basis.

ROW: -$31+17b

APEC members (and overall) to MFN
liberalization, unless the ROW
reciprocates.

Source: Scollay and Gilbert (1999a).




faregainsfor all of the APEC members. Inthe
studies which find welfare losses for some re-
gions, only the North American Free Trade
Area (NAFTA) as aregion (or Canada and/or
Mexico as individual economies, where the
NAFTA member economies are separated) is
consistently predicted to havelower welfareas
a result of APEC liberalization (athough by
negligible amounts). This may be related to
the assumption in most studies that the North
American Free Trade Agreement has already
been implemented. Since Canadaand Mexico
trade predominantly with the United States,
gains to them from further liberalization in
APEC export marketsarelikely to berelatively
small. The Armington structure of most of the
models, which implies a degree of monopoly
power for all economies, then resultsin slight
terms-of -trade decreases, and hence small wel-
farelosses are possible.

In relation to the interests of develop-
ing countriesthe studies surveyed al so demon-
strate a relatively consistent pattern. In most
of theexisting studies, when welfare effectsare
expressed as a percentage of GDP, the econo-
mieswhich seem to have the most to gain from
APEC liberalization are the devel oping nations
of South-East Asia, in particular the members
of the Association of South-East Asian Nations
(ASEAN), most notably Thailand, the Philip-
pinesand Malaysia. Interestingly and also per-
hapsto adegreeironicaly inthelight of recent
experience, models which dea with interna-
tional capital flows, such as McKibbin (1996)
and Petri (1998), aso tend to indicate that the
largest proportional gains accrue to the South-
East Asian economies from increased invest-
ment post-APEC liberalization. Thisisconsist-
ent with the general expectation that in a con-
ventional CGE analysisthe size of the propor-
tionate welfare gain is positively correlated
with the level of protection existing prior to
liberalization. Thus the economies of South-
East Asiawith much higher trade barriersthan
the more developed APEC economies of the
regiontend, in many studies, to experiencerela-
tively large allocative efficiency gainsasare-
sult of their own liberalization. A dightly dif-

ferent picture emerges in Scollay and Gilbert
(1999a), with results similar to those of other
studies for Thailand and the Philippines, but
less optimistic findings for the other ASEAN
members, with Indonesia and Malaysia expe-
riencing lossesunder some scenarios. Thismay
reflect the fact that the Scollay and Gilbert
(1999a) study, unlikeall other studies, assumes
prior implementation of the liberalization pro-
gramme of the ASEAN Free Trade Area
(AFTA) as well as of the Uruguay Round
Agreement and the North American Free Trade
Agreement.

CGE modelling has aso been able to
throw useful light on anumber of issueswhich
have been of particular interest to APEC policy
analysts. One of the areasin which thereisa
keen interest is the likely effect of APEC on
non-members. Fears that non-members, par-
ticularly the European Union, might “freeride’
on APEC members' liberalization efforts lay
behind the strenuous opposition of the United
States in particular to the “unconditional non-
discrimination” interpretation of “open region-
alism” and the corresponding preferencefor the
aternative of “conditional non-discrimination”.
The evidence from the models suggests that
there may belittle basis for such fears of “free
riding”. All of themodelssurveyed predict near
negligible effects on the rest of the world (in
proportional terms) — with a fairly even split
between positive and negative impacts. The
rest of the world tendsto fare slightly better in
the*“ open regionalism” simulationsthan under
preferential scenarios (suggesting among other
thingsthat athreat by APEC to formitself into
a preferential area might carry some weight),
but in all cases the welfare effects on the rest
of the world are quite moderate.

Given the at times lively debate over
“open regionalism” and its interpretation, an-
other “natural” use of CGE analysis has been
to compare the welfare effects under the two
competing interpretations of “open regional-
ism” and also to compare both with the ap-
proach which APEC has in fact rejected,
namely that of forming apreferential freetrade
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area (FTA) including all APEC members.

Among the three possible scenarios—a
preferential APEC FTA, most-favoured-nation
(MFN) liberalization without requiring recip-
rocation (unconditional non-discrimination)
and MFN liberalization requiring reciprocation
(conditional non-discrimination) —it isreason-
able to believe a priori that conditional MFN
(with reciprocation) will yield greater welfare
benefitsfor APEC than the other two scenarios,
and this expectation is borne out by the sur-
veyed studies. When it comesto acomparison
between unconditional MFN and a preferen-
tial APEC FTA, it may aso be not unreason-
able to believe, a priori, that unconditional
MFEN liberalization will result in higher global
welfare, but it is not necessarily clear that it
would lead to higher welfare for the APEC
members alone.

Petri (1997) and the APEC Economic
Committee (1997a) judged that the studies
which they surveyed indicate that unconditional
MFEN liberalization provides the larger gains
to APEC members. However, the later survey
by Scollay and Gilbert (1999a), covering a
greater number of studies, findsthat theresults
are somewhat less clear-cut, with anumber of
studies finding a preferential FTA delivering
higher welfare to APEC members than uncon-
ditional MFN.

Not all of the surveyed studies consider
liberalization under all three scenarios. Of
those that compare an APEC FTA with uncon-
ditional MFN, four — Young and Huff (1997),
Coyle and Wang (1998a, 1998b) and Gilbert
(1998) — find that the overall welfare gains to
the APEC region of forming an APEC-wide
FTA would exceed those from unconditional
MFEN liberalization (Gilbert considersonly one
sector under the EV SL programme, discussed
further below). On the other hand, uncondi-
tional MFN isfound to be superior to an FTA
in six studies — by Lee and Roland-Holst
(1995), McKibbin (1996), Cheong (1997),
Kawasaki (1997), Lee, Roland-Holst and van
der Mensbrugghe (1997) and the APEC Eco-

nomic Committee (1997). However, in al of
the studies except Lee and Roland-Holst the
differenceismarginal (in Leeand Roland-Holst
the differenceisroughly 40 per cent). Martin,
Petri and Yanagishima (1994) finds MFN lib-
eralization superior for some, but not all, APEC
member economies. A number of other stud-
Ies, such asthose by Lewis, Robinson and Wang
(1995) and Ballard and Cheong (1997), find
conditional MFN superior to an FTA, but do
not consider unconditional MFN. Perhaps a
reasonable overall conclusion to bedrawn from
the studiesisthat while confirming that condi-
tional MFN provides benefits superior to those
provided by the other two alternatives, they do
not provide convincing evidencethat APEC as
agroup is disadvantaged by preferring the un-
conditional MFN version of “open regional-
iIsm” to the formation of a preferential APEC
FTA.

Thelatter conclusion doesnot, however,
necessarily carry over to individual APEC
economies. Theresultsin Scollay and Gilbert
(1999a), for example, indicate that Australia,
New Zealand, Japan, the Republic of Korea,
Canada, the United States and other APEC
countries (predominantly Taiwan Province of
Chinaand Singapore), i.e. thedeveloped APEC
members and the newly industrialized econo-
mies (NIES), experience greater welfare gains
under a preferential APEC FTA than under
unconditional MFN. Indonesia, Malaysia, the
Philippines, Thailand, China and Mexico, i.e.
the developing APEC economies, are better off
under the unconditional MFN arrangement.

A review of the model structuresin the
different studiesdoes not reveal an obvious ex-
planation for the differencein results compar-
ing the three scenarios. At least in the static
models one would expect that differences in
results may be related to experimental design
(exactly what measures are implemented), ag-
gregation (GTAP results are sensitive to the
aggregation used) and closure (e.g. studiesthat
fix the trade balance, such as Young and Huff
(1997), tend to predict smaller welfare gains
than those where capital is mobile, such as
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Kawasaki (1997)). In the case of dynamic
model sthe explanation may be more complex,
as the order in which policy changes are
sequenced may also have abearing. Morework
isneeded to find exactly why theresults differ.

A further question, and one where the
pattern emerging from themode! resultsismore
unequivocal, is on the issue of “width”. A
number of studies consider regional groupings
of different sizes (Martin, Petri and
Yanagishima, 1994; Lewis, Robinson and
Wang, 1995; Brown, Deardorff and Stern,
1996; Ballard and Cheong, 1998). These stud-
ies consistently find that the larger the bloc
considered, thelarger the overall welfaregains
arelikely to be.

Asinmost liberalization initiatives, ag-
riculture has been a sensitive issue within
APEC. Itsinclusion or non-inclusion became
a hot issue in the lead-up to the Osaka APEC
meetingsin 1995, as North-East Asian econo-
mies lobbied strenuously to have agriculture
excluded from APEC’s liberalization pro-
gramme. This push was eventually countered
by adopting “comprehensiveness’ asoneof the
principles of APEC liberalization, thereby ac-
knowledging that no sector should ultimately
be excluded. The balancing adoption of the
principle of “flexibility”, however, |eft it open
to member economiesto delay agricultural lib-
eralization well beyond liberalization in other
sectors.

A subset of the studies deals with agri-
culturd liberdizationin APEC. TheseareDee,
Geisler and Watts (1996), Anderson et al.
(1997), Coyleand Wang (1998b), Wahl! (1998),
and Scollay and Gilbert (1999a). The results
of these are quite consistent, with agricultural
liberalization accounting in all cases for be-
tween 50 and 70 per cent of the total welfare
gains of APEC liberalization (with some vari-
ation, depending on whether MFN or prefer-
ential liberalization is considered).

Overall CGE modelling of APEC has
built up an impressive array of results and has
explored anumber of issuesthat have been con-
troversial within APEC. It would seem fair to
conclude that there is an impressive degree of
consistency in results among the large number
of papers dealing with APEC trade liberaliza-
tion. Theone areaof significant divergenceis
on the question of whether APEC membersare
better off under “ open regionalism” understood
in the sense of unconditional non-discrimina-
tion than they might be by forming themselves
into a preferential FTA — a question which is
of some importance in conceptual terms even
if itissomewhat hypothetical in practice. Even
here, however, the extent of the divergence
between the resultsin quantitative termsis not
large, as noted above.
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V. CGEESTIMATES OF AGRICULTURAL LIBERALIZATION

The remainder of this paper focuses on
the use of CGE techniques to model agricul-
tural trade liberalization, and an attempt to ex-
tend conventional CGE analysisto deal with a
wider range of related policy concerns. A con-
ventional CGE analysis of the effects of agri-
cultural trade liberalization was elaborated in
Scollay and Gilbert (1999b), where such liber-
alization issimulated asthe removal of all im-
port tariffs, export subsidies and production
subsidieson all agricultural and food products,
using arecursive dynamic model. Sincethere
isno real historical precedent for the removal
of production or export taxes under interna-
tional liberalization agreements, these were |l eft
in place. Liberalization isimplemented in the

simulation as a set of linear reductionsin dis-
tortion levels over the five-year period 2001-
2005. Thesimulations are performed under the
familiar alternative assumptions of uncondi-
tional MFN liberalization by the APEC mem-
ber economies, conditional MFN liberalization
with non-membersreciprocating, and establish-
ment of an APEC FTA or apreferential agree-
ment.

Theresults are shown in table 2. They
indicate substantial welfare gains for most
APEC members, with only Indonesia and
Mexico being rel atively unaffected, in fact ex-
periencing small welfarelosses. Chinaalso ex-
periences welfare |losses under the preferential

Table2. Estimated welfare impact of agricultural trade liberalization,

equivalent variation basis
Deviation from baseline 2005 ($1995 hillion) and percentage of baseline 2005 real GDP

Region MFN liberalization Preferential APEC MFN reciprocating
$ % $ % $ %
Australia 5.2 11 75 1.7 8.6 1.9
New Zealand 18 25 4.7 6.5 75 10.3
Japan 40.5 0.7 30.6 0.5 35.7 0.6
Republic of Korea 8.0 0.9 3.3 0.4 6.2 0.7
Indonesia 0.3 0.1 0.4 0.1 0.4 -0.1
Malaysia 6.2 3.6 4.0 2.3 11.3 6.5
Philippines 17 19 12 13 1.6 17
Thailand n7 2.8 10.8 25 15.4 3.6
China 8.2 0.5 -6.5 0.4 41 0.3
Canada 1.7 0.3 14 0.2 25 04
United States 9.8 0.1 13.4 0.2 29.5 0.3
Mexico 0.1 0.0 -0.3 -0.1 -0.3 -0.1
Other APEC 11.8 13 9.3 1.0 30.6 34
Europe -12.7 0.1 -10.7 0.1 24.1 0.2
Rest of world 13.0 0.2 1.7 0.1 16.2 0.3
APEC developing 47.1 1.0 214 0.4 68.5 14
APEC developed 59.0 04 57.7 04 83.8 0.5
Total APEC 106.1 79.1 152.3
Non-APEC 0.3 0.0 -3.0 0.0 40.3 0.2

Source: Scollay and Gilbert (1999b).
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scenario. Total welfare gains to APEC mem-
bers are estimated to be between $79 and $152
billion, roughly two thirds of which accruesto
the developing economies. In proportional
termsitisNew Zealand and the ASEAN econo-
mies of Thailand, the Philippines and Malay-
sia that experience the largest welfare gains.
Interestingly, in absolute termsit is one of the
countriesthat ismost opposed to liberalization
of food and agriculture — Japan —which gains
the most. Thisis no doubt a reflection of the
large all ocative efficiency gains achieved with
theremoval of itssubstantial tariff barriersand
domestic support.

The results for Mexico may be ex-
plained by thefact that virtually all of thegains
to Mexico from agricultural liberalization have
already been attained under NAFTA. Moreo-
ver, as the United States and Canada liberal-
ize, competition in those markets intensifies.
Mexico begins to lose some of its privileged
access. Theresult is adlight welfare decline,
although, given the uncertainty surrounding
thesetypesof projections, thisshould probably
be interpreted as a zero gain. Similar factors
may play some part in explaining the results
for Indonesia, but these results essentialy re-
main something of a puzzle, as Scollay and
Gilbert (1999Db) note.

In the light of the earlier discussion, it
is noteworthy that in the results reported in
Scollay and Gilbert (1999b) unconditional
MFEN liberalization, without any requirement
for reciprocation by APEC non-members, issu-
perior to a preferential APEC agreement for
APEC membersoverall, and also for non-mem-
bers. The impact on non-members of uncon-
ditional MFN liberalizationisalsotrivial over-
al. However, conditional MFN liberalization,
with reci procation required from non-members,
once again clearly dominates both of the other
two strategies. One implication isthat APEC
need not be unduly dismayed if agricultural
trade liberalization turns out to be one of those
issues on which progress can redlistically be
expected only within the context of the World
Trade Organization.

When we consider the distribution of
welfare gains across the APEC members, one
pattern stands out quite clearly. The major
food-exporting economies (Australia, New
Zedland and the United States) are estimated
to gain more under a preferential agreement,
while the food-importing countries of the re-
gion (most notably Japan, the Republic of Ko-
rea, and China, which is expected to become a
major food importer in the new century — see
appendix 2) are better off under an MFN ar-
rangement. Thisresultisnot surprising. With
the conclusion of a preferential agreement on
food and agriculture, the exporting economies
are able to capture alarger share of importing
member countries’ markets as aresult of their
preferential access. However, it isthe import-
ing countries that bear the burden of trade di-
version, which for Chinaimpliesawelfareloss.
In the case of MFN liberalization, the import-
ing countries are able to achieve greater effi-
ciency gains, and trade diversion iseliminated
— hence welfare for these countries is higher
than under the preferential agreement.

Theresultsfrom the conventional analy-
sisin Scollay and Gilbert (1999a) highlight a
familiar apparent paradox. The APEC mem-
ber which has most to gain in absolute terms
from agricultural trade liberalization — Japan —
isin practice the member most adamantly op-
posed to liberalization. A number of develop-
ing economy APEC members also remain at
best equivocal about agricultura trade liber-
alization, notwithstanding the prediction that
about two thirds of the total welfare gainswill
accrue to developing economies.

The explanation of this apparent para-
dox isalso well known, and highlightsamajor
limitation of the type of studies described so
far. Theoverall gainsfrom tradeliberalization
routinely predicted by standard economic
analysis are in fact, of course, net benefits,
measuring the extent to which gains exceed
losses within the community. While the gains
may be confidently predicted to exceed the
losses, they are spread widely through the com-
munity, whereasthelosses are concentrated on
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the sector or sectors from which protection is
removed. Both the gains and lossestend to be
proportional to the extent of the protection be-
ing removed. Thus trade liberalization in a
heavily protected sector may yield large gains
for the economy as awhole, while at the same
time causing severe losses of income (and em-
ployment) in that sector. In the longer term
some of those engaged in the affected sector
will respond by leaving it in order to pursue
better opportunities elsewherein the economy,
so that the sector itself will decline.

Management of the political implica-
tions of these distributional effectsis often the
biggest challenge confronting Governmentsin
implementing trade liberalization. Sometimes
a Government may seek to persuade the com-
munity that “the gain isworth the pain”, sup-
porting its argument by pointing to the pros-
pect that even those displaced or otherwise
adversely affected by liberalization will even-
tually find themselves better off as they move
to occupations and/or sectors with better long-
term prospects. Another approach is to par-
tially or wholly compensate those who lose
from liberalization. The existence of net wel-
fare gains means that the Government could
do this by way of some form of redistribution,
and still leave the rest of the community better
off. Direct income-support payments would
in principle be oneway of effecting redistribu-
tion, with the additional merit that they do not
distort production and consumption decisions.
However, these approaches suggested by eco-
nomic theory have not in practice proved popu-
lar among Governments, which havetended to
prefer assistance measures that encourage dis-
placed workers to retrain or relocate.

As is well known, the political obsta-
cles to agricultural trade liberalization have
tended to be particularly acute. In part thisis
related to the high levels of protection often
found in the agricultural sector, with the result
that the expected adverse effects of tradeliber-
alization on agricultural incomes are corre-
spondingly severe, a problem which is further
compounded if resources in the agricultural

sector are particularly immobile and cannot thus
be readily transferred to other sectors with
greater economic potential. Another part of
the explanation is the way in which cultural,
socia and political factors tend to combine to
encourage the community to accept the view
that severe falls in agricultural incomes, to-
gether with any associated decline in the rural
sector, are outcomesto beresisted. The nexus
between agriculture, devel opment and poverty
provides a strong reason for caution in many
devel oping countries where agriculture contin-
ues to play an important part in development
strategies. |nmany developing economies, fur-
thermore, poverty tends to be heavily concen-
trated in the rural sector, which also accounts
for alarge proportion of the population. Thus
policieswhich may lead to further fallsin agri-
cultural incomes and perhaps also to an over-
all contraction of the sector may be particularly
difficult to accept.

There was growing recognition among
many in the APEC process that a one-dimen-
sional approach focused solely on agricultural
trade liberalization does not adequately address
some deeply held concerns of the member
economies, and will continue to meet with
strong resistance. Furthermore, the fact that
the reservations concerning liberalization re-
lated to issues which in principle should be
capable of being addressed through economic
and technical cooperation (* Ecotech”) clearly
pointed to the potential advantage of a more
Integrated approach embodying both TILF and
Ecotech elements. Recognition of this poten-
tial wasreflected in development of the APEC
Food System (AFS) proposal, with the multi-
faceted objective of creating a “regional food
system where:

. Consumers have access to the food they
desire at affordable prices;

. The productivity of the food sector is
enhanced through region-wide avail abil-
ity of food-related technological ad-
vances and through efficient resource
use;

. Supply security isimproved through co-
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operation and interdependence;

. The vitality of rural communitiesis en-
hanced through improved infrastructural
development and through access to vi-
able non-farm employment and industry”
(ABAC, 1998b).

Thisobjectivein turn wasto be achieved
through a multidimensional approach to food
and agriculture policy, inwhich four main el-
ements can be distinguished:

. Rural infrastructure devel opment;

. Dissemination of technological advances
in food production and processing;

. Tradeand investment liberalizationinthe
food sector;

. Achieving food security.

The rural infrastructure development
and technology transfer elements of the AFS
proposal are essentially concelved asexercises
in “capacity-building”, aimed at ensuring that
the food sector develops in ways which con-
tribute to the achievement of overall develop-
ment objectives in APEC economies, and en-
suring also that trade and investment liberali-
zation and facilitation in the food sector con-
tribute to those objectives through a wider
spread of benefits both between and within
€Cconomies.

The capacity-building measures envis-
aged in the AFS proposal thus offer a further
angle on dealing with distributional conse-
quences of trade liberalisation in the food sec-
tor. By bringing about improvements in the
performance of previously protected agricul-
tural sectors, they may partially or perhapseven
wholly offset the negative impact of trade lib-
eralization on agricultural incomes, as well as
helping to improve the overall performance of
the economy. In so doing they may also help to
ease the problems of political management of
trade liberalization in the food sector.

Quantitative evaluation of a proposal
such as the AFS presents a major challenge.
Thereis alack of well-developed and readily

usable techniques for estimating the distribu-
tional effects of trade liberalization, let alone
for quantifying how the outcomes might be af -
fected by capacity-building measures of the
type envisaged in the AFS proposal. Further
issuesrelateto the nature of the measuresthem-
selves. Thedetails of these measures have not
been clearly articulated, nor, consequently, has
it been explained how they might be adequately
modelled.

In Gilbert, Scollay and Wahl (1999) an
approach is developed whereby CGE analysis
can be extended to address one aspect of the
problems described in the previous paragraph,
by extending the conventional analysis based
on the GTAP database to provide information
on distributional effects. It isalso shown that
if capacity-building measures can be defined
in such away that their economic effects can
bereliably estimated, then these effectscan a so
be incorporated into the modelling of both
welfare and distribution effects. In principle,
therefore, the approach taken is capabl e of ana-
lysing an integrated approach such asthat taken
in the AFS proposal, in terms both of the ag-
gregate welfare effectswhich aretypicaly the
focus of trade policy analysis, and also of the
distributional issues which are a more impor-
tant concern in assessing developmental im-
pacts. A particular merit of this proposed ap-
proach to analysing the distributional conse-
quences of trade liberalization and associated
policies is that because it involves an exten-
sion of existing modelling techniques based on
the GTAP database, the results obtained can
be made consistent with those from the analy-
sisof tradeliberalization in more conventional
analyses.

The remainder of this paper istaken up
with an outline of this new adaptation of CGE
analysis, illustrated by reference to the results
obtained for the AFS proposal in Gilbert,
Scollay and Wahl (1999). Although theresults
reported in that paper are specific to APEC and
the AFS proposal, the basic approach used
clearly has the potential for wider application
to trade and devel opment issues.
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VI. THE CGE MODEL SPECIFICATIONS

The procedure followed in Gilbert,
Scollay and Wahl (1999) isasfollows. Thefirst
stepisto use CGE anaysisto produce estimates
of the effects of agricultural trade liberaliza-
tion inisolation. The properties of the GTAP
database, supplemented by additional data, are
then utilized to produceinformation on thedis-
tribution of those effects. Next, aseriesof ex-
perimentsis conducted in which the effects of
the rural infrastructure devel opment and tech-
nology transfer elements of the AFS proposal
aremodelled as productivity improvements, in-
troduced through various mechanisms, includ-
ing transfers of labour between unskilled and
skilled categories. Simulations are run to de-
termine how these productivity improvements
affect both the overall effects of trade liberali-
zation and more particularly their distribution.

It isimportant to be clear at the outset
what thisanalysis does and doesnot do. It does
not purport to identify detailed policies or ca-
pacity-building measures in the areas of rural
infrastructure development and technology
transfer, nor to model the actual effects of such
policies. Rather, the policies which might be
adopted in these areas are represented through
arbitrarily chosen but plausible estimates of the
effectswhich one might expect to observefrom
them. The analysisisthus very much of an ex-
ploratory nature. In principle, it would of
course be possible to identify particular poli-
cies and in future it might also be possible to
provide more detail ed specifications of the poli-
cies and their effects; this, however, is left as
something to be developed at alater date. The
usual limitationsand qualifications attached to
CGE analysis are also of course applicable to
thisanalysis: even highly detailed and sophis-
ticated CGE models are no more than simpli-
fied and stylized representations of the

economy rather than the economy itself, and
the results obtained from them are best inter-
preted as experiments designed to explore the
effect of various policy changes and other eco-
nomic shocks, observing how the model re-
sponds to changes designed to represent those
policy changes and shocks. Simulations such
as those discussed here are perhaps most ap-
propriately regarded as thought experiments
with numbers, designed to throw further light
ontherelatively well documented resultsfrom
CGE analyses of agricultural trade liberaliza-
tion, and to explore how those results might be
modified by changes in their parameters that
might reasonably be expected to follow from
the type of capacity-building measures envis-
aged in the AFS proposal.

It will, of course, take time for the pro-
ductivity improvements anticipated from those
capacity-building measuresto materialize, and
for their effectsto befelt. For theresearch re-
ported in Gilbert, Scollay and Wahl (1999),
therefore, adynamic version of the basic CGE
model was constructed, allowing the behaviour
of the economy under the various scenarios
being investigated to be tracked over a period
of time, inthiscaseup to 2005. Projections of
annual growth in thelabour force, labour force
skill development and productivity wereincor-
porated into the model. The assumptions in-
corporated into these projections areimportant,
and arediscussed in detail in appendix 1. Asa
special feature the model also provides for
mutual interdependence between the accumu-
lation of capital and the year-to-year behaviour
of the economy, by making the level of invest-
ment depend on thelevel of income. Thus, for
example, if predicted income levels change as
aresult of trade liberalization or AFS capac-
ity-building measures, thiswill be reflected in
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changes in the level of investment in the
economy, which in turn will affect its future
growth path.

The existing model and the GTAP da-
tabase cannot identify changes in the incomes
of different categories of households, but do
readily generate information on the functional
distribution of income. Income distribution ef-
fectsaretherefore explored interms of changes
and divergencesintheincomes of different fac-
torsof production (skilled and unskilled labour,
capital and land). For this purpose the basic
model was adapted to treat unskilled agricul-
tural labour as a distinct factor of production
which is not interchangeable with urban un-
skilled labour; skilled labour, on the other hand,
is assumed to be mobile across al industries.
Upskilling at a predetermined rate is initially
allowed for non-agricultural but not for agri-
cultural unskilled labour. A particularly im-
portant extension of the basic model isthe pres-
entation of labour incomesin the form of esti-
mated wage rates. This is made possible by
combining the information on functional dis-
tribution of income generated from within the
basic model and database with labour force
data, including the body count datain Liu et al.
(1998).

Apart from thisextension, the data used
in the ssimulations, including data on protec-
tionlevels, comefrom GTAP-1V, thelatest ver-
sion of the GTAP database. The commodity and
regional aggregation structure is indicated in
table 3. Income changes and divergences are
generated within the model itself, so that they
are fully consistent with the data and behav-
ioural assumptions on which the simulations
are based, and with the movements predicted
in the simulations of other variables in the
economy. Thedistributional impact of the AFS
is examined primarily in terms of the effects
on agricultural and non-agricultural labour in-
comes, which do not correspond directly to
changesin household incomes, for reasons ex-
plained in the preceding paragraph. However,
most rural household income comes from fac-
tor payments to agricultural labour, and hence
the figures presented here are useful as broad
indicators of the effects on incomein the agri-
cultural sector.

The first step in Gilbert, Scollay and
Wahl (1999) was to ssimulate a baseline sce-
nario, in which no liberalization or capacity-
building measures areimplemented, but which
incorporates chosen assumptions about invest-
ment behaviour and about rates of labour force

Table 3. Regional and commodity aggregation

Regions Commodities
Australia Paddy rice

New Zealand Wheat

Japan Grains

Republic of Korea Vegetables and fruit
Indonesia Other non-grain crops
Malaysia Livestock
Philippines Forestry

Thailand Fisheries

China (including Hong Kong) Processed rice
Canada Meat products
United States Dairy products
Mexico Other food products

Other APEC (Taiwan Province of China, Singapore, Chile)

Europe
All other countries (ROW)

Light manufactures
Heavy manufactures
Services

Source: Gilbert, Scollay and Wahl (1999).
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growth, labour force skill development and pro-
ductivity growth. Thisbaseline scenario served
as the point of comparison for the subsequent
scenarios in which the effects of liberalization
and capacity-building measures are succes-
sively incorporated.

From each subsequent simulation two
setsof resultswerereported. Thefirst set com-
prisesthe projected changesin welfarein 2005
for each economy as a whole, relative to the
baseline scenario, using the equivalent varia-
tion measure. The second set of results com-
prises the changes in the incomes by 2005 of
unskilled agricultural workers, unskilled non-
agricultural workers, and skilled workers, again
relative to the baseline scenario.

Asnoted above, aparticular focusof the
research is the outcome for agricultural in-
comes. For the maority of APEC economies
in which agriculture is to some degree pro-
tected, trade liberalization in isolation can be
expected to have a negative effect on agricul-
tural incomes, relative to the baseline. A key
point of interest in the results is therefore the
extent to which AFS-style capacity-building
measures might lead to an improvement in the
outcome for agricultural incomes.

Agricultural tradeliberalizationissimu-
lated in the same way, and for the same alter-
native scenarios as in Scollay and Gilbert
(1999b), described in the previous section.

After the effects of trade liberalization
had been simulated, afurther set of smulations
was performed to explore the effects of com-
bining trade liberalization with a range of ca-
pacity-building measures of the type strongly
emphasized inthe AFS proposal, implemented
over the same period as the liberalization.
Three types of measures were considered:
measuresto facilitate technology transfer from
developed to developing APEC economies,
improved rural education, and measuresto in-
crease themobility of unskilled |abour between
agricultural and non-agricultural sectors. The
last type of measure could be interpreted in
various ways. It could imply encouragement

for rural—urban migration if non-agricultura
sectors are located principally in metropolitan
centres, or on the other hand it might also rep-
resent the creation of alternative non-agricul-
tural employment opportunitiesin rural aress.

As noted above, the detail of how the
capacity-building measures are implemented
was not specified, and they were represented
by meansof plausible but arbitrary assumptions
astotheir effectson key variablesinthe model.
Thus it was assumed that the effect of the im-
provements in technology transfer envisaged
in the AFS proposal would be to increase the
rate of technical progress over the implemen-
tation period in the agriculture and food-
processing sectors of APEC devel oping econo-
mies (defined asthose with economieswith per
capitaGDP of lessthan $5,000). Thiswasrep-
resented by a 10 per cent increase in the rates
of total factor productivity growth in those sec-
tors.

Two alternative approaches were
adopted to modelling the effects of improved
rural education. In the first approach, labelled
“Rural Education A", themodel dynamicswere
altered by relaxing the initial assumption that
upskilling occurs only among non-agricultural
unskilled workers. Instead, a situation was
considered where therate of upskilling among
rural workersis equal to that among non-agri-
cultural workers in developing economies.
This can be interpreted as the effects of an
“equal opportunity” rural education policy pro-
viding for access to education among agricul-
tural groups equivalent to that available among
non-agricultural groups.

In the second approach, |abelled “Rural
Education B”, it was assumed that improved
rural education leads to improved use of land
by agricultural workers, and this was repre-
sented as a1 per cent rate of labour-augment-
ing technical progressin agricultural land use
in developing economies.

Finally, asimulation was carried out to
explore the effects of increasing the mobility
of labour between agricultural and non-agri-
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cultural production activities. Asnoted above,
thiscould beinterpreted asreflecting measures
to create alternative employment opportunities
inrura areas, although other interpretationsare
also possible, such asan increase in rural —ur-
ban migration. Shifting between the alterna-
tiveforms of employment was assumed to take
place in response to wage differentials, which
of coursewill tend to drive down wagesin the
sector wherewagesare higher, whilewagesrise
inthelower-paying sector. It wasassumed that
this effect continues until wages for unskilled
workersare equalized between the two sectors.

Further explanation and comment onthe
modelling of capacity-building measures in

Gilbert, Scollay and Wahl (1999) are provided
in appendix 2.

Itisof courselikely that in practicemore
than onetype of capacity-building measurewill
be used simultaneously. For the purposes of
the experiment, however, each type of meas-
urewastreated separately, and thismadeit pos-
sible to isolate and compare the direction and
possible magnitude of the effect which each
type of measure might have on economic wel-
fare and factor incomes in the various APEC
economies. Theinformation provided in this
way may be useful for policy analysis purposes
even though the results may consequently be
somewhat artificial.
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VII.

In addition to the methodology, the
results obtained in Gilbert, Scollay and Wahl
(1999) are of some interest as an example of
therange of information that can be generated,
and the nature of the indications that can be
obtained as to the possible impact of an
Integrated strategy such asthat embodied inthe
AFSproposal. Inthissectionthegenera nature
of theseresultsisoutlined and discussed. While
results for arange of variables are reported in
the study, only those relating to aggregate
welfare effectsand agricultural labour incomes
are emphasized here.

A. Basdinescenario

Essentially the baseline scenario
provides an overall projection of the state of

THE SIMULATIONS

the world economy by 2005 in the absence of
any further trade liberalization or
implementation of AFS capacity-building
measures. The results from the baseline
scenario thus provide the benchmark against
which the results from subsequent simulations
are compared. Figure 1 shows the real GDP
levels for APEC economies in the projected
baseline scenario at 2005, with the actual real
GDP statistics from the base 1995 data also
shown for comparison.

A key set of results under the baseline
scenario arethe changesin factor returns, which
provide the benchmark for the changes
observed under the liberalization and AFS
capacity-building scenarios. The changes in
the differential between wages of agricultural
and non-agricultural unskilled workers under

Figurel. Real GDP 1995 and projected 2005 ($ billions)
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Figure 2. Rural—urban income divergence associated with
food sector trade liberalization
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the baseline scenario are presented in figure 2,
the construction of which is explained in
appendix 3. More detailed information can be
found in table 4, which also includes
projectionsfor returnsto skilled labour, capital,

land and natural resources.

Thailand
Malaysia
Philippines
Mexico
Indonesia

By comparing the divergence indexes
infigure 2 for 1995 with those for the baseline
projections for 2005 it can be clearly seen that
the model projects an improvement in the
wages of unskilled agricultural workersrelative
to those of unskilled non-agricultural workers.

Table4. Per unit nominal factor returns; index and dollar values
(Baseline 2005, 1995=1, $000/year)

Region Agricultural labour Unskilled Skilled Natural
labour labour Capital Land  resources

Index $ Index $ Index $ index  index index

Australia 35 48.9 13 24.1 0.9 36.0 0.9 2.6 12
New Zealand 3.7 34.4 1.2 211 1.0 24.2 0.9 2.2 1.6
Japan 1.9 34.0 12 39.2 0.9 87.4 0.9 1.9 1.8
Republic of Korea 1.8 124 14 11.9 1.0 27.9 0.9 25 2.3
Indonesia 1.6 0.7 15 2.8 0.9 5.5 0.9 31 18
Malaysia 1.7 43 1.6 5.7 1.0 9.4 0.8 31 1.8
Philippines 13 0.7 13 12 0.9 31.2 1.0 2.9 2.3
Thailand 1.8 0.8 1.7 4.3 11 9.4 0.9 2.5 2.4
China 25 0.6 1.7 1.3 1.3 24 0.9 3.2 22
Canada 3.0 25.2 11 249 1.0 20.7 0.9 37 1.2
United States 2.7 28.9 11 34.9 0.9 435 0.9 3.6 11
Mexico 1.5 2.3 1.2 2.7 1.0 6.1 1.0 3.4 1.4

Source: Gilbert, Scollay and Wahl (1999).
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In Australiaand New Zeal and thistrend results
in agricultural wages rising above non-
agricultural wages. In other APEC economies
it is reflected in declining wage inequality
between agricultural and non-agricultural
unskilled workers over the smulation period,
although the changesarerelatively minor inthe
ASEAN economies, and in many cases the
divergence is and remains substantial. This
outcome of the simulationsis clearly contrary
to the “received wisdom” that disparities
between agricultural and non-agricultural
incomes are generally widening, but it is
consistent with the trend observed over recent
decadesin some APEC membersfor which data
are available, such as China and the Republic
of Korea.

The pattern of changesin factor incomes
over timereflectstwo economic fundamentals,
thefirst being that relatively scarce factorsare
paid relatively more. Diverging endowment
growth rates imply diverging changes in
relative scarcity. The second fundamental isthat
factors which are highly mobile are affected
less by shocks to the economy (whether these
be growth shocks or the removal of distortions
— both of which are present in our baseline)
than are factors with more limited mobility.
One of the main patterns observed is therefore
less change in nominal returnsto those factors
which arefully mobile (again skilled labour and
capital). There are more substantial changes
to the incomes of all other factors over time,
these changes being larger the less mobile the
factors (hence agricultural unskilled labour
experiences larger income changes over time
than non-agricultural unskilled labour, which
Is mobile over a much larger sector of most
€conomies).

Some additional comment is called for
on the especialy large increase in returns to
unskilled agricultural labour in Australia and
New Zealand, which leads to the differential
between agricultural and non-agricultural
wages being reversed in those two economies.
In fact, the 2005 differential in favour of
agricultural labour ends up being larger than

the 1995 differential in the opposite direction.
Thisresult may partially reflect thefavourable
impact on agriculture in those two economies
of the Uruguay Round outcome, which forms
part of the baseline scenario. Itisaso, however,
in part an artefact of the strict assumption being
maintained in the baseline scenario that
agricultural and non-agricultural unskilled
labour are not interchangeable. This is a
simplifying assumption which also makes it
easier in alater simulation to isolate the effect
of alowing for greater labour mobility between
the two sectors. However, the outcome to
which it gives rise in this case is of course
implausible. In practice such a rapid rise in
unskilled agricultural wages, and the resulting
emergence of such alarge differential, would
inevitably induce unskilled labour to begin
moving out of non-agricultural into agricultural
pursuits, and this movement would tend to
dampen downtherisein agricultural wagesand
with it the emerging differential.

B. Food sector tradeliberalization

The next step was to simulate of the
effectsof food sector trade liberalization under
the AFS proposal. Table 5 presents the results
both in dollar terms and as a percentage of
baselinereal GDPfor 2005 to give anindication
of therelative magnitude of thewelfare effects.
Total APEC gains are estimated to be in the
region of $55 to $112 billion, with the largest
gainscoming under the MFN scenarios. These
figures are quite consistent with estimates in
existing studies of the impact of agricultural
liberalizationin APEC countries. All but two
APEC economies experience net gains in
economic welfare, with the largest gainers
projected to be Japan, the United States and
China in absolute terms, and New Zealand,
Malaysiaand Thailand in relativeterms. Itis
noticeable that, expressed as a percentage of
baseline 2005 real GDP, the welfare benefits
to APEC developing economies are
substantially higher under all three
liberalization scenarios than the benefits to
APEC developed economies. Theseresultsare
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Table5. Estimated welfareimpact of food sector trade liberalization
Deviation from baseline 2005 ($1995 billion) and percentage of baseline 2005 real GDP

Region MFN liberalization Preferential APEC MFN reciprocating

$ % $ % $ %
Australia 391 091 6.00 1.39 6.35 1.47
New Zealand 1.60 229 3.82 5.48 5.89 8.44
Japan 34.02 0.57 22.39 0.38 29.72 0.50
Republic of Korea -1.42 -0.23 -2.24 -0.37 -1.83 -0.30
Indonesia -0.40 -0.12 -0.38 -0.11 -0.35 -0.10
Malaysia 3.85 2.80 241 1.75 8.69 6.33
Philippines 1.66 1.84 122 135 1.47 1.63
Thailand 6.66 2.09 6.61 2.08 9.67 3.04
China 7.46 0.61 -0.90 -0.07 6.89 0.56
Canada 1.09 0.17 0.86 0.13 1.66 0.26
United States 7.81 0.10 11.64 0.14 25.80 0.32
Mexico 0.60 0.16 0.45 0.12 0.40 0.10
Other APEC 444 0.70 3.72 0.59 18.23 2.89
Europe -11.53 -0.12 -8.51 -0.09 16.47 0.17
Rest of World 9.68 0.17 421 0.07 551 0.10
APEC developing 24.27 0.78 13.13 0.42 45.00 1.44
APEC developed 47.01 0.30 42.47 0.27 67.59 0.43
APEC total 71.28 0.38 55.60 0.29 112.59 0.59
World 69.43 0.20 51.30 0.15 13457 0.39

Source: Gilbert, Scollay and Wahl (1999).

similar to those obtained using a slightly
different model specification in Scollay and
Gilbert (1999).

The estimated effects of the agricultural
trade liberalization on labour incomes are
presentedin figure 2 for the MFN scenario (the
preferential and MFN with reciprocation
scenario results are similar, and further details
areshownintable6). Theeffectsare presented
as percentage changes relative to the baseline
scenario. Asnoted earlier, it would be expected
that liberalization would lead to a fall in
agricultural incomesin those economieswhere
agriculture has enjoyed significant protection,
and we might further infer that the fall in
agricultural incomes would be most
pronounced in Japan. This expectation is
confirmed by the results. The negative impact
on agricultural incomes isindeed strongest in
Japan, regardless of the form of liberalization.
Of course, in Japan the majority of rural
households also earn a substantial proportion

of their income from off-farm activities, and
so the effect on rural householdsisunlikely to
be asextremeasindicated by the projected drop
in rural labour incomes.

Theresultsinfact indicate that adecline
in agricultural incomesrelative to baseline can
be expected in most economies as a result of
food sector trade liberalization, in particular
under scenarios without reciprocation from
non-APEC members. A fall relativeto baseline
does not of course mean that agricultural
incomeswill fall in absoluteterms. Apart from
Japan, the other economiesin which thefall in
agricultural incomes relative to baseline is
greatest arethe Republic of Korea, Canadaand
the United States. Since the latter two
economies are usually regarded as relatively
efficient agricultural producers, thisresult may
comeasasurprise. However, both Canadaand
the United States have relatively high
production subsidies in agriculture, even
though their trade interventions are relatively
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low and removal of this domestic support is
included in theliberalization scenario, as noted
above. Theonly clear exceptionsto the general
trend of a relative decline in returns to
agricultural labour are New Zealand, Australia
and China, where agricultural labour incomes
are projected to rise relative to baseline under
all scenarios. Agricultural incomes aso rise
relative to baseline in the “liberalization with
reciprocation” scenarioinIndonesia, Malaysia,
Thailand and the United States.

The overal pattern from these results
can be summarized as follows. In APEC
economieswe generally expect thedivergence
between agricultural and non-agricultural
wages to decline over time, regardless of
whether these economies choose to liberalize
their agricultural trade. In Australiaand New
Zealand the outcome is even more favourable
for agricultural wages. However, agricultural
trade liberalization, in isolation, is likely to
lower agricultural wagesrelativeto wherethey
would otherwise have been in most member
economies. Theserelativefallsin agricultural
wages are likely to be least severe if APEC
liberalization is reciprocated by the rest of the

world, and are most severe with unreciprocated
MFEN liberalization by APEC economies. As
noted earlier, this negative impact of
liberalization on agricultural incomes
represents a political challenge which many
APEC economieswill need to address properly
iIf they areto implement liberalization and enjoy
Its attendant overall economic benefits.

C. AFScapacity-building measures

The Gilbert, Scollay and Wahl (1999)
study then considers separately the results of
the smulationsincorporating each of the AFS
capacity-building measures being modelled.
This allows an examination of how these
measures affect overall welfare, and the
identification of which measures are likely to
be most successful in offsetting the effect of
agricultural trade liberalization in causing a
decline in agricultural incomes relative to
baseline.

Figure 3 shows to what extent and in
what direction the introduction of AFS
capacity-building measures modifies the

Table6. Projected nominal factor returnswith food sector
trade liberalization by 2005
(Percentage change from baseline)

Region MFN liberalization Preferential APEC MFN reciprocating

AGL LAB SKL AGL LAB SKL AGL LAB SKL
Australia 9.3 0.0 0.2 18.5 0.8 1.0 20.7 2.7 29
New Zealand 20.9 -0.5 0.0 59.1 05 15 72.9 8.9 8.7
Japan -25.6 -0.4 -0.4 211 -0.1 -0.1 -21.6 1.6 1.6
Republic of Korea -7.6 -0.2 -0.5 -4.4 0.1 0.3 -4.3 1.7 15
Indonesia -2.0 -0.4 -0.4 -0.9 -0.2 -0.2 0.2 1.4 15
Malaysia -3.6 1.6 1.7 14 0.9 0.9 12.1 4.1 4.8
Philippines 6.4 0.2 0.1 0.1 0.3 0.2 -3.2 15 15
Thailand -5.6 1.0 0.9 -1.2 11 11 1.2 32 32
China 3.6 -0.6 -0.5 24 -0.4 -0.3 7.6 11 13
Canada -18.3 -0.3 -0.3 -15.8 0.1 0.0 -10.2 1.9 1.8
United States -9.8 -0.3 -0.3 -5.8 0.0 0.0 1.6 2.1 2.0
Mexico -6.9 -0.2 -0.1 -5.2 01 0.2 -4.0 1.9 2.0

Source: Gilbert, Scollay and Wahl (1999).

AGL = agricultural (rural) labour.
LAB = unskilled (non-agricultural) labour.
SKL = skilled labour.
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Figure 3. Welfare gains associated with capacity-building measures ($ billions)
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welfareeffectsarising fromliberalization alone.
The welfare changes relative to baseline for
each simulation are presented in table 7, which
can be compared directly with table 5.
Similarly, the impact on divergence between
agricultural and non-agricultural incomes is
shown in figure 4, while details of changesin
nominal factor returnsare presented intable 8,
which can be compared directly with the first
three columns of table 6.

To alow a clearer focus on the effects
on agricultural unskilled labour, table 9 extracts
the data for this category alone from the more
comprehensive data provided in table 8.

1.  Technology transfer

Thefirst thing to note about technol ogy
transfer is very clearly seen by comparing the
welfare results. As might be expected,
technology transfer has the clear effect of
evening out the discrepancy inthesize of gains
accruing to APEC developing and devel oped

Thailand

Malaysia
Philippines
Mexico
Indonesia

members. Simulations of this kind can throw
some light on the possible magnitude of this
effect. Theresultsalso show that thetotal gains
expand substantially. Total welfare gains to
developed economy members fall only
marginally, while those to developing
economies rise substantially. Technology
transfer is thus shown to play a clear role in
ensuring that the benefits of implementing the
AFS proposal are spread more evenly among
APEC member economies.

Intermsof incomedivergence, figure4
shows that technology transfer does have the
effect of improving agricultural wagesrelative
to liberalization alone in the developing
economies, but thispositive effect isnot strong
enough to outweigh theimpact of liberalization
and restore agricultural wages to baseline
levels. The simulations thus indicate that
technology transfer, while helpful in evening
out gains across APEC economies, isunlikely
to provide a complete answer to the impact of
liberalization on agricultural wages.
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Table7. Estimated welfareimpact of AFS
(MFN basis— Capacity-building scenarios, $ billions)
(Increases compared to MFN basis indicated by figures in bold)

Region MFN alone  Technology Rural education Mobility
transfer A B
Australia 391 3.80 4.00 3.72 4.67
New Zealand 1.60 1.55 1.62 1.55 1.97
Japan 34.02 34.50 33.80 34.68 62.02
Republic of Korea -1.42 -1.79 -1.70 -1.72 -0.22
Indonesia -0.40 1.30 0.34 1.77 3.55
Malaysia 3.85 4.00 3.72 4.54 6.09
Philippines 1.66 191 1.61 2.25 2.24
Thailand 6.66 8.04 7.91 7.78 9.42
China 7.46 15.90 9.58 14.72 26.15
Canada 1.09 1.06 1.13 1.01 -1.88
United States 7.81 7.20 8.28 6.92 17.03
Mexico 0.60 1.56 0.53 1.50 -0.13
Other APEC 4.44 5.77 4.03 511 5.50
Europe -11.53 -11.32 -11.67 -11.11 38.56
ROW 9.68 7.50 7.04 6.52 21.78
APEC developing 24.27 38.48 21.72 37.67 52.82
APEC developed 47.01 46.32 47.13 46.16 83.59
APEC total 71.28 84.80 74.85 83.83 136.41
World 69.43 80.98 70.22 79.24 196.75

Source: Gilbert, Scollay and Wahl (1999).

Figure4. Rural—urban income diver gence associated with

capacity-building measures
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Table8. Nominal factor returnswith MFN food sector
liberalization + capacity-building measures
(Percentage change from baseline)

Technology transfer Rural education A Rural education B Mobility

AGL LAB SKL AGL LAB SKL AGL LAB SKL AGL LAB SKL
Australia 89 01 02 9.7 0.0 0.1 84 01 02 486 43 44
New Zealand 204 -05 00 212 05 0.0 202 04 00 -350 5.8 6.5
Japan 258 02 -02 254 04 05 261 -02 -02 147  -0.6 2.0
Republic of Korea 7.7 01 -04 73 03 05 80 01 -03 40 00 1.7
Indonesia 11 01 01 2.1 1.1 0.3 9.7 -01 -01 1522 -39.7 49
Malaysia 26 19 20 4.0 13 1.7 85 21 22 305 -16 39
Philippines 5.7 0.4 0.1 -5.5 0.1 0.1 42 0.6 0.3 493 -16.2 2.7
Thailand -4.9 1.2 1.2 -19 0.4 0.9 49 1.2 1.2 176.7 -476  -2.6
China 44 04 -02 56 14 -04 99 -04 01 39.4 -344 0.7
Canada -187 03 02 -179 04 03 191 -02 02 -13 05 0.9
United States -101 03 02 94 -04 03 -106 -02 -02 20.7 0.0 1.7
Mexico 6.1 0.0 0.1 2.5 -0.6 0.1 2.1 0.1 0.2 96 -7.0 13

Source: Gilbert, Scollay and Wahl (1999).

AGL = agricultural (rural) labour.
LAB = unskilled (non-agricultural) labour.
SKL = skilled labour.

2. Rural education

Rural education policies are likely to
form akey part of any strategy to alleviaterural
poverty. Consider first the welfare results for
Rural Education A, which corresponds to
improved accessibility to education (see

appendix 2 for details). By comparing the
relevant columns in tables 5 and 7 it can be
seen that thisimprovesthe overall welfaregains
from liberalization for both developed and
developing APEC economies, with the
additional benefit for developing economies
being slightly greater than for developed

Table9. Comparison of projected returnsto unskilled agricultural labour
under food sector liberalization + capacity-building measur es
(Percentage change from baseline)

MFN plus
Region MFN alone  Tech. transfer Rural Ed. A Rural Ed. B Lab. mobility
Australia 9.3 89 9.7 8.4 -48.6
New Zealand 209 204 212 20.2 -35.0
Japan -25.6 -25.8 254 -26.1 147
Republic of Korea -1.6 -1.7 -1.3 8.0 -4.0
Indonesia 2.0 -11 21 9.7 152.2
Malaysia -36 2.6 40 85 305
Philippines 6.4 5.7 -5.5 42 493
Thailand -5.6 -4.9 -1.9 49 176.7
China 3.6 44 5.6 9.9 39.4
Canada -18.3 -18.7 -17.9 -19.1 -1.3
United States 98 -10.1 94 -10.6 20.7
Mexico 6.9 6.1 25 21 9.6

Source: Gilbert, Scollay and Wahl (1999).

Note:

Figures for “MFN plus” in italics indicate falls relative to MFN liberalization.

Figures for “MFN plus” in bold indicate rises relative both to MFN liberalization and baseline.
Other figures for “MFN plus” indicate rise relative to MFN liberalization only.
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economies. However, the incremental welfare
changes for developing economies generated
inthe simulations are somewhat lessthan those
associated with technology transfer.

With respect to the divergence between
agricultural and non-agricultural wages, inthis
experiment the scarcity of agricultural labour
isbeing increased by allowing part of it to enter
theskilled labour category. Theresultsarequite
encouraging, in that they suggest that the
declines relative to baseline in agricultural
wages caused by liberalization both in the
developing APEC economies and in most
developed APEC economies could be
substantially offset by improving the access of
the agricultural labour force to higher
education. Insome developing economies, for
exampleIndonesiaand Malaysia, such policies
would be more than enough to eliminate the
negative effectsof liberalization on agricultural
wages, so that agricultural wages actually rise
relative to baseline. In other economies the
extent of thefall in agricultural wagesrelative
to baseline fallsis sharply reduced.

Rural education policies of type B
(involving increasing land productivity — see
appendix 2 for further details) have a similar
effectinthismodel. Consider first thewelfare
results. Like the other policies considered so
far, capacity-building measures of this kind
have the effect of both expanding the total
welfaregainsfor APEC economiesand evening
out the gains associated with the AFS across
APEC economies. Total gains for developing
APEC economiesrise sharply, offset only to a
minor extent by a dlight drop in the welfare
gains accruing to developed member
€conomies.

Inall developing APEC economiesthis
type of measure a so hasastrong positive effect
on agricultural wages, sufficient to offset the
effect of liberalization and ensure that
agricultural wages actually rise relative to
baseline. It is emphasized that this needsto be
interpreted cautiously, however, since returns
to land fall substantially relative to baseline

under this simulation. Since it is not
unreasonable to expect that a considerable
proportion of rural household incomes is
derived from returnsto land, the overall effects
on the rural sector are ambiguous. In general,
technological improvements biased towards
specific agricultural factors are likely to have
ambiguous results for agricultural incomes,
although society as awhole will benefit. One
general policy conclusion can be inferred. If
the benefits to society of agricultural
productivity improvements are to be shared by
rural households, measures to increase the
mobility of agricultural labour may well be
indispensable in some cases. Thisis the final
Issue considered.

3. Enhanced labour mobility

It is not necessary to show in figure 4
theimpact on wage divergence generated inthe
simulation incorporating the assumption of
complete labour mobility. Agricultural wages
are now constrained to equal non-agricultural
wages, and hence income inequality among
unskilled workers is eliminated in al APEC
economies by definition. In all APEC
economies except Australiaand New Zealand
the impact on agricultural wages is positive,
and sufficient to more than offset the negative
wageimpact of liberalizationinall casesexcept
the Republic of Koreaand Canada. InAustralia
and New Zealand, of course, full labour
mobility eliminates the wage differential in
favour of unskilled agricultural labour.

Welfare gainsto APEC overall areaso
expected to be substantially higher with full
factor mobility (figure 3). Compared with the
impact of liberalization aone, the economic
welfare gains more than double for APEC
devel oping economies and increase by afactor
of ailmost 80 per cent for devel oped economies.

Thepolicy conclusion suggested by this
result isthat if wage divergenceis considered
to be a problem, the most effective solution is
to encourage full labour mobility under a
flexible wage system. In the context of APEC
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developing economies, the set of policies to
achieve this will clearly include measures to
develop alternative non-agricultural
employment opportunitiesinrural areas. These

measures could be combined with education
and retraining schemes as discussed above, job-
matching systems, or other labour-market
efficiency-enhancing measures.
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VIII.

The approach developed in Gilbert,
Scollay and Wahl (1999) shows some promise
asaway of exploring the distributional impli-
cations of trade liberalization, and of explor-
ing aso the ways in which capacity-building
measures may modify the outcome of tradelib-
eralization, both for overall economic welfare
and for income distribution. In order to de-
velop practical applications of the approach
more detailed specificationsof capacity-build-
ing measures and ways to measure their im-
pact on productivity will be needed.

However, even theresults of the experi-
mental simulations reported here, which as
noted earlier are essentially thought experi-
ments with numbers, are quite suggestive. In
the APEC context they indicate the potential
of appropriately selected capacity-building
measures to complement and enhance the ben-
efits of food sector trade liberalization, and to
ensure a more even distribution of those ben-
efits both within and between economies. This
may not be particularly surprising, but the ex-
tended CGE approach appears to have consid-
erable potential for modelling these effectsin
asingle model together with the trade liberali-
zation measures themselves, thereby allowing
arange of policy combinations and their im-
plicationsto be explored and compared. By way
of illustration, the results show that if capac-
ity-building measures have the effect on pro-
ductivity assumed in the simulations, the over-
all welfaregainsto APEC economiesasagroup
areinvariably increased, and for each individual
economy thereisat least one type of capacity-
building measure which if combined with food
sector tradeliberalization will lead toimproved
levels of economic welfare. The simulations
also allow quantitative exploration of the ef-
fectiveness of capacity-building measures in

CONCLUSIONS

helping to even out the distribution of benefits
between developed and developing APEC
€conomies.

The ability to model the effect on the
wages of unskilled agricultural workersof vari-
ous combinations of trade liberalization and
capacity-building measures is another useful
feature. A key policy concern is likely to be
the scope under various policy combinations
for offsetting the expected negative impact of
liberalization on the wages of unskilled agri-
cultural workers. Inthesesimulationsall APEC
economies can achieve at |east a partial offset,
andfor al APEC economiesexcept Canadaand
the Republic of Korea the simulations for at
least one of thetypes of capacity-building meas-
ures produced a strong enough impact on agri-
cultural unskilled wagesto ensurethat they rise
relative to baseline, thus more than offsetting
the impact of liberalization.

The results do aso indicate that not all
capacity-building measures arelikely to be suc-
cessful in raising agricultural wages, and that
selection of appropriate measures will there-
fore be important. In particular, technol ogical
improvements in agriculture can be a two-
edged sword. They may need to be accompa-
nied by other policies (income redistribution
or mobility enhancement) to ensure that agri-
cultural labour isin fact ableto appropriate the
benefits of increased productivity. Theresults
provide strong quantitative support for theview
that policies to enhance labour mobility, for
example by improving the access of the rural
unskilled to the education process and/or to
alternative employment opportunities, are
likely to make the most important contribution
to minimizing upheaval in therural sector, and
to maximizing the benefits of liberalization.
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Appendix 1
Model details and methodology

The mode used in Gilbert, Scollay and
Wahl (1999) is a customized version of the
multiregiond CGE mode known as MRT, de-
tailed in Rutherford (1998). The base MRT
model is a perfectly competitive, static model
of a well-established form. Like virtualy all
applied trade models, its mgor departure from
the models of neo-classcd trade theory is the
use of the Armington assumption, differentiat-
ing goods by location. This dlows the modd
to explicitly track bilaterd trade. GTAP-4 pro-
duction and modified GTAP-4 Armington
elasticities are incorporated into the model,
since the standard MRT model uses Cobb-
Douglas production functions and Armington
elasticities which are invariant across sectors.
The values of the Armington elasticities are
doubled at both the source-domestic and
source-source levels. As in Anderson et al.
(1997), this is judtified on the ground that the
existing Armington elasticities are too small
to accuratdly predict changes in trade shares in
backcasting exercises.

A mgor difference between this mode
and the others cited above (in particular that
used in Scollay and Gilbert 1999b) is that here
unskilled agricultural labour is trested as a dis-
tinct factor of production, which is mobile be-
tween agricultura industries, but is not a sub-
stitute for non-agricultural unskilled labour
(skilled labour is assumed to be mobile across
al indudries). This is an extreme assumption,
but it facilitates a meaningful discussion about
the dichotomy between agricultura and non-
agricultural labour incomes (Coyle and Wang
(1998a, 1998b) aso separate agricultural and
urban labour, dthough ther focus is not on fac-
tor incomes). Without this assumption agri-
cultural and non-agricultural unskilled labour
incomes would equalize, as in the standard
specification. The standard specification and
this alternative can therefore be regarded as

bounds on the potentia for divergence between
rurd and urban unskilled labour incomes. The
effect of dlowing for complete mohility is con-
Sdered in the section on enhanced |abour mo-
bility (p. 23). Note that the terms “agricultura
labour” and “rurd labour” are used interchange-
ably, dthough there is not a one-to-one corre-
spondence between the two.

Factor returnsin the GTAP database are
normalized to unity in the base year. 1t is, how-
ever, possible to cdculate the actual wage by
skilled/unskilled category using the body count
datain Liu et a. (1998). These data are supple-
mented with information on agricultura labour
body counts from the 1998 Japan Statistical
Yearbook in order to obtain consistent meas-
ures of the average agricultura wage.

The main driving force behind changes
in factor incomes in this type of modd is the
Stolper—Samuel son effect, whereby an increase
(decrease) in the price of a good implies an in-
crease (decrease) in the return to factors used
intensively in that good's production. How-
ever, the fact that not al factors are perfectly
mobile implies that endowment levels will dso
have an effect on factor incomes, since their
exigence eiminates the unique correspondence
between factor and good prices observed in the
Heckscher—Ohlin framework. Diverging
growth rates of factors therefore have a sub-
stantial effect over time.

The base mode is dso modified to in-
clude a smple recursive-dynamic structure by
alowing investment to augment the (depreci-
ated) capital stock at the end of each period,
where investment is assumed to be a constant
share of income. This approach has a sgnifi-
cant advantage over static smulations in that
it dlows the capture, dbeit in somewhat crude
form, of the dynamic changes in income that

36



result from investment expansion with trade
liberalization. The recursive-dynamic approach
a0 gives access to tools with which effects of
the capacity-building elements in the AFS
agenda can be examined. For example, the &f-
fect can be observed over time of policies de-
signed to enhance the mobility of unskilled la
bour, or “upskilling” of rurd or urban unskilled
labour populations. Also, more generdly, by
projecting the structure of the world economy
a the time when the liberdization is actualy
likely to occur, a more redistic measure of the
potential impact can be obtained.

In describing the dynamic path of the
model, exogenous estimates are incorporated
of the growth rates in factors of production
other than capital, and total factor productiv-
ity. Allowance is dso made for movement be-
tween the unskilled (initiadly only urban) and
skilled labour categories, again based on
exogenously specified projections. The as-
sumed growth rates used in the endowment and
technology projections for the base year, which
are based on a combination of existing projec-
tions and higtorical trends, are detailed in Gil-
bert, Scollay and Wah! (1999). Labour growth
rates are assumed to apply to both agriculturad
and non-agricultural unskilled labour equally.
Changes in endowment ratios over time are the
main source of shifting comparative advantage
in the model (for example, one expects to see
countries with rapidly expanding capital stocks
shift production into capita-intensive industry
over time).

The inter-period linkage equations dif-
fer somewhat from those in many existing re-
cursive-dynamic studies in that existing trend
variables are not allowed to remain constant
over the smulation period. In particular, the
assumption is made that rates of technological
progress in developing economies will gradu-
aly dow to developed economy leves as ther
per capita incomes approach developed
economy levels. A amilar assumption is made
with respect to growth rates of the labour stock
(in both cases the average parameter in devel-
oped economies is taken as the target). While

the gpproach may seem somewhat arbitrary, it
is also arbitrary to leave the parameters un-
changed regardless of income levels, and this
approach captures a widely accepted stylized
fact of devdlopment. In the case of skilled la
bour, in dl economies the rate of growth in this
factor exceeds that of the labour force overdl
in the base year, implying a degree of upskilling
(i.e movement from the unskilled to the skilled
category over time). Keeping this differential
in the growth rates congtant over time, as some
other models do, may seriously distort the
mode outcomes with respect to factor incomes.
In an initid Imulation this assumption resulted
in several economies having unskilled labour
paid more than skilled labour by the end of the
11-year amulation period. While it is possble
to think of reasons why this may happen (in-
deed, this is the case in the origina base-year
data for Canada, a point noted by Liu et al.
1998), it is a result which seems unlikely to
hold in generd. The dternative assumption is
therefore made that the rate of increase in
skilled labour depends in dl economies on the
relative wage differential between skilled and
unskilled labour. As the relative wage ap-
proaches one (arbitrarily 1.25 in Canada), the
differentid between the rates of growth of the
two factors approaches zero. The returns re-
main endogenous, but the assumption has the
effect of dampening extreme movements over
time, since factor supplies respond to changes
in relative returns (whether caused by growth
or liberdization shocks) in subsequent periods.

Table 2d in Gilbert, Scollay and Wahl
(1999) details the growth rates in real GDP in
the base year that the interactions between the
changes in endowments and technology im-
provements imply. Note that, unlike in some
other studies, growth rates in this sudy are de-
termined within the model, since investment
is a function of income, and hence will change
from year to year in response to shocks to the
economy. However, the growth assumptions
are neo-classical in form (the dynamic struc-
ture is amilar to that used in many theoretica
neo-classca trade models) and therefore shifts
in the growth rate are only temporary — the
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economies should eventudly return to a steady-
state growth path. Note that the growth rates
presented in table 2d of Gilbert, Scollay and
Wahl (1999) are not the steady-state growth
rates. Furthermore, the assumptions underly-
ing growth in the model dso imply a gradua
convergence of economies to similar growth
rates as their incomes reach similar levels.

Finaly, the basdine projections account
for the implementation of the three mgjor ex-
isting trade liberalization agreements which
will have an impact on the region — the Uru-
guay Round Agreements (assuming accession
by China and Taiwan Province of China),

NAFTA and AFTA. Each of these agreements
is assumed to be implemented as a sequence
of linear reductions in the gppropriae tariff and
non-tariff barriers over the assumed implemen-
tation period (1995-2000 for the UR Agree-
ments, 1995-2001 for NAFTA and 1995-2008
for AFTA). While a number of previous stud-
ies have accounted for the UR Agreements and
NAFTA, none (with the exception of Scollay
and Gilbert (1999)) has smilarly accounted for
the AFTA agreement. The figures presented
here for welfare and income changes that com-
pare to the basdline thus capture only the im-
pact of additional liberalization by APEC
€conomies.
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Appendix 2
Method for smulating capacity-building measures

Technology transfer

Technology trandfer is smulated in the
model by alowing the rate of technical progress
to expand by 10 per cent over the AFS imple-
mentation period in APEC developing econo-
mies (defined as those economies with per
capita GDP of less than $5,000). Totd factor
productivity parameters are augmented only in
the agriculture and food processing sectors.
The 10 per cent figure is, of course, entirely
arbitrary — no information was available as to
what the impact of capacity-building measures
on technical progress would be. The
smulations are intended only to assst in un-
derstanding the likely effect of a temporary in-
crease in productivity growth as developed
APEC members transfer their food technology
to their developing partners. The costs associ-
ated with enabling technology transfer are not
accounted for. In a more complete trestment
these costs would need to be weighed againgt
the potential benefits.

Rural education

Rural education policies are likely to
form a key part of any drategy to dleviate ru-
ra poverty. In the mode framework in Gil-
bert, Scollay and Wahl (1999) there are two
approaches which can be used to consder the
impact of rural education programmes. The
first is to alter the model dynamics such that
upskilling can take place from both the urban
unskilled and the rural unskilled. This could
be thought of as emulating policies that increase
the availability of education to rural aress (ac-
cesshility policies). This is caled experiment
A, which specifically considers a situation
where the rate of upskilling from the rurd area
is equd to that from the urban area in develop-
ing economies (an equa opportunity scenario).

The second possible gpproach to smulating the
effect of rurd education is to dter the level of
factor productivity of the rura sector directly,

using biased technical changes as opposed to
the Hicks-neutral shocks used in the above sec-

tion. Care is needed here, however. There is a
choice between treating rural education as
teaching rura workers how to make better use
of land (in which case the productivity of land
is improved), and tregting it as improving the
productivity of agricultura labour in agricul-

turd activities. The choice has important con-

sequences for the returns to rura labour since
a biased technical change with fixed factor sup-

plies is like an expanson of the relative quan-

tity of the factor, which will generaly cause
the relative factor return to decline (as produc-

tivity rises less of the factor is required to pro-

duce a given level of output, athough overal

of course incomes are expected to rise). In
Gilbert, Scollay and Wahl (1999) education
policies are modelled as a land-augmenting
technica change. This is caled experiment B,

which incorporates a 1 per cent rate of labour-

augmenting technical progress in agricultural
land use in developing economies. Once again,

the costs associated with implementing these
policies would need to be weighed againg the
benefits generated in the simulations.

Enhanced labour mobility

Since labour movement between sectors
is fundamentally a response to the higher in-
comes paid in one sector compared with an-
other, it would be possible to allow an
endogenoudy determined rate of inter-sectora
movement in response to changes in relative
prices (in much the same way as upskilling is
allowed between unskilled and skilled labour
categories). Coyle and Wang (1998a, 1998hb)
use a Smilar technique which sets the rate of
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migraion to drive the wage differentia to zero
over time. In any case, effects would be smi-
lar to those observed in the upskilling
simulations (experiment A) described above:
movement between sectors will tend to drive
down wages in one sector and drive them up in
another — in other words, the movement be-
tween sectors will tend to reduce income di-

vergence. In Gilbert, Scollay and Wahl (1999)
these long-run effects of inter-sectoral labour
movement are illustrated with reference to an-
other bounding scenario — where agricultural
labour and non-agriculturd unskilled labour are
assumed to be perfect substitutes. This corre-
sponds to perfect intersectoral mobility.
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Appendix 3
Interpreting the income-diver gence indicator

The CGE modd used in Gilbert, Scollay
and Wahl (1999) projects the percentage
changes asociated with various policies on the
per-unit incomes of different classes of labour
(agricultural unskilled, urban unskilled and
skilled). This percentage change is converted
to an actud nomind return per unit (in this case
thousands of $1,995 per annum, per worker).
The data used to make these calculations and
the actual nomina incomes projected are de-
tailed in Gilbert, Scollay and Wah! (1999). A
summary daigtic caled the income-divergence
indicator is used as away of presenting the rdla
tive movements in rural and urban unskilled
labour incomes as indicated in the results.

The income-divergence indicator is cd-
culated by taking the rurd unskilled wage as a
percentage of the urban unskilled wage, and
subtracting 100. This measure dlows an indi-
cation to be given of the degree and direction
of divergence. Negative figures correspond to
rural labour being paid less the urban labour,
and positive figures the opposite.  Zero indi-
cates equality. The greater the divergence of
the index from zero, the greater the degree of
income inequality.

For example, in figure 2 the index fig-
ures for 1995 are shown. These represent the
actual degree of divergence in that year. The
series labelled “Base 2005 is the projection
of the degree of divergence by 2005 under the
baseline scenario. The third series, labelled
“MFN 2005", is the projection of the degree of
divergence by 2005 assuming that the food sec-
tor trade liberalization is implemented on an
MFN basis, with no concurrent capacity-build-
ing measures.

Note that in figure 4 figures are not pre-
sented for the fina capacity-building scenario
— complete mobility between rura and urban
unskilled labour. The reason for this is that
complete mobility ensures that the incomes are
the same, and hence income divergence is
eliminated by definition.

It should be noted that the factor income
figures are derived from average incomes,
hence the projections are for what happens to
the divergence of average incomes. In generd,
the income levd of any individua worker will
be related to his or her productivity.
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