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Abstract
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We review the literature on the relationship between agricultural trade policy reform
and poverty, and the results of recent detailed simulation studies applied to
economies in the ESCAP region. We then use the GTAP model to evaluate the
possible impacts of the most recently proposed modality for agricultural trade reform
under Doha on the economies of the ESCAP region. We compare the results to a
benchmark of comprehensive agricultural trade reform. We find that the current
proposal does not result in significant cuts to applied tariffs, and has very modest
overall effects on welfare. Poverty in the region would decrease overall, but the
distribution across countries is uneven. By contrast, comprehensive agricultural trade
reform, with developing economies fully engaged, tends to benefit most economies in
the region in the aggregate, and to consistently lower poverty.
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1 Introduction

Agricultural trade liberalization and its effect on the developing economies have long
been issues of contention in international trade negotiations, and the Doha round
(formally the Doha Development Agenda or DDA) is proving no exception. Disputes
over the treatment of agriculture, both between the major developed economies and
between developed and developing economies, have threatened to derail the
negotiations at several stages.

While there is broad consensus among economists that liberalization of international
trade raises global and national level efficiency in the long run, developing
economies as a group have generally taken a cautious view of multilateral
agricultural trade reform. Key concerns for developing economies as a group include
the potential for aggregate harm through preference erosion, that small, food-import
dependent economies would be harmed by rising agricultural prices, and that
changes in the world prices of food and agricultural products could have adverse
effects on food security and poverty. The latter can come about both through rises in
commodity prices, which have a direct negative effect on households which spend a
high proportion of their income on food, and indirect effects on all households
through changes in factor prices. They can also be driven by changes in government
revenues streams.

This complex array of concerns is fundamentally empirical in nature in the sense that
economic theory offers only limited guidance as to the direction of change, and little
as to magnitude. There have been a number of studies addressing developing
economy concerns at the aggregate level using various quantitative techniques, in
particular computable general equilibrium, building on extensive analysis undertaken
for the Uruguay Round using similar techniques. Perhaps the most comprehensive
so far is the World Bank study led by Anderson and Martin (2005), which contains
detailed analysis of the underlying issues, and computable general equilibrium
simulations based on the proposals in place at that time. The studies in that volume
are at the global level, and indicate that overall, most developing economies would
gain from the Doha reform scenarios, in particular when they undertake trade reforms
themselves and when the full agenda (i.e., both agricultural and non-agricultural
market access, or NAMA, reforms are considered).1 The results also indicate that
agricultural trade reform is the primary source of global aggregate efficiency gains.

There has been less attention paid to the analysis of potential adverse effects of the
trade reform scenarios on poverty until recently, in large part because to do so
adequately requires a much richer set of underlying information at the household
level, and more complex modeling techniques.” The linkages between trade reform
and poverty, and developing ways to quantitatively assess those linkages, have,
however, been the subject of intense recent research (see Winters, 2002, on the
linkages, Winters et al., 2004, on ex-post analysis, and Hertel and Reimer, 2005, on
the use of simulation techniques).

The most comprehensive studies in this area so far are Hertel and Winters (2006)
and OECD (2006), both of which use a global model to assess aggregate effects of

! Also worth mentioning is the de Cordoba and Laird (2005) study through UNCTAD, which takes a
distinctly developing economy view, but focuses on industrial trade reform, and also uses simulations
only at the global level.

% The volume by Anderson and Martin (2005) does attempt to address poverty issues quantitatively
using a method for estimating changes in the headcount ratio from the changes in the aggregate data.
The same approach is used in Anderson et al. (2006), and we adopt the methodology here also, and
compare the results to country studies.



trade reform (agricultural reform specifically in the case of the OECD study), and then
a series of case studies with models of various specifications built at the national
level to explore income distribution issues.® The cases covered in the OECD study
are all outside of the region of primary ESCAP interest, however, (the study
considers Brazil, Malawi, Italy, Mexico and the United States). The Hertel and
Winters (2006) volume includes studies of China, the Philippines, Indonesia and
Bangladesh. Gilbert (2007) uses similar techniques to analyze the case of India.

The purpose of this paper is also to assess the potential economic implications of
agricultural trade reform under the Doha Development Agenda, with a special focus
on the developing economies of the Asia-Pacific region. To do so we survey the
latest results from detailed country studies in the region. We then present new results
from an evaluation of the latest proposed modalities at the aggregate level for a
larger number of economies.

The structure of the paper is as follows. First we briefly discuss the most recent
proposals for agricultural trade liberalization under the Doha agreement, and set out
the key features of the most recently proposed modality. We then review the general
literature on the links between agricultural trade reform and poverty. In section 4, we
briefly review key concepts relating to computable general equilibrium (CGE)
modeling, before turning to a more detailed review of the models that have been
applied to countries in the ESCAP region, and their key results. In section 6 we
discuss our simulation methods using GTAP, and the results of our new aggregate
analysis. Concluding comments follow.

2 Agricultural Trade Reforms under Doha

Agricultural trade reform is a politically charged issue that has threatened to derail
the entire series of Doha Development Agenda negotiations. As a result there is still
considerable debate over what the eventual outcome of the Doha negotiations on
agriculture will look like. Proposed modalities in agriculture are contained in the
special session of July 17, 2007, of the Committee on Agriculture. This is the latest of
a series of proposals, several earlier versions of which have been analyzed in Jean
et al. (2005a). The document contains a detailed proposal for liberalization. As with
the Uruguay Round Agreement on Agriculture (URAA), the proposal is broken down
into the areas of domestic support, market access and export competition, in addition
to extensive discussion on safeguard and related issues. It is important to note again
that this may not represent the outcome of final negotiations. The main features of
the latest market access proposal are:

e Members shall reduce their bound duties in accordance with the tiered
formula presented in Table 1. Commitments for developing economies have
both higher bands and lower required reductions (two-thirds of developed
economy levels). The least developed members and very recently acceded
members (including Vietnam) are not required to undertake any reductions
beyond those already committed. “Small and vulnerable' economies, defined
as those with an average share of world trade of less than 0.16 percent, an
average share of NAMA trade of less than 0.10 percent and a share of world
agricultural trade of less than 0.40 percent, are entitled to moderate the
required cuts by a further 10 percentage points.

® See also Azzoni et al. (forthcoming).



) Developing country members may lower their commitments proportionately
across bands if their average reductions under the formula exceed 36-40
percent. Small and vulnerable members may do the same if their average
reductions under the formula exceed 24 percent.

e Developed economies may designate 4-6 percent of dutiable lines as
sensitive, with developing economies entitled to 5-8 percent. These require
reductions at two-thirds of the rate required under the tiered-formula.

e Developed country members commit to duty and quota-free market access
for all products originating in the least-developed countries by 2008 or the
start of the implementation period.

The current proposal for reform of domestic support is:

¢ Reduction of total AMS in accordance with the tiered formula presented in
Table 2. Developed countries with a level of total AMS of at least 40 percent
of the total value of agricultural production shall reduce by a further 10
percent if their total AMS is in the second tier and by 5 percent if they are in
the third tier.

e Reduction in the base level of overall trade-distorting domestic support or
OTDS (defined as total plus 10 percent of the value of production in the base
period, 1995-2000, plus the higher of the existing average blue box payments
or 5 percent of the average total value of production in the base period) in
accordance with the tiered formula presented in Table 2. Developed country
members in the second tier with OTDS of at least 40 percent of the total value
of agricultural production shall reduce by a further 4-6 percent.

e Developing economy member reductions are two-thirds of those of developed
economies, while small, low-income recently acceded members are not
required to undertake a reduction in total AMS.

¢ De minimis levels reduced by 50 percent from those set out under the URAA
(i.e., 5 percent for developed economies and 10 percent for developed
economies).

The commitment on export competition is simple and ambitious: elimination of export
subsidies by 2013 for developed economies, and an as yet unspecified reduction by
developing economies.

While the proposal appears ambitious in many respects, there remain several areas
of concern. First is the problem of tariff overhang, where the bindings on tariffs (and
AMS) are significantly higher than the actual applied rates, as a consequence in part
of “dirty tariffication' and ceiling bindings allowed under the previous agreement.
Similarly, many developing economies (e.g., Bangladesh) have limited binding
coverage. That is, only a proportion of their tariffs are actually bound. Since
commitments to cuts are made on bound tariffs, it is possible that even with
significant cuts on paper; actual distortions could remain at high levels. A summary of
current applied tariff rates is presented in Table 3, while Table 4 present bound rates.

The exceptions provided for sensitive products have been demanded by developed
and developing countries alike, although perhaps for different reasons. While
sensitivity in the developed world probably reflects political sensitivity in regard to the
incomes of favored groups, Jean et al. (2005b) argue that a number of developing



countries have sought latitude to subject a set of products to reduced disciplines on
the grounds that certain products are particularly important for livelihoods or for food
self-sufficiency. In any case, it is certainly possible that exemptions for sensitive
products could lead to many of the most highly protected markets remaining
untouched by reform, potentially greatly eroding the economic gains (see Jean et al.,
2005Db, for further analysis).

Two issues of special concern to developing economies that are reflected in the
draft's construction are principles of special and differential treatment, and the
erosion of tariff preferences. Special and differential treatment reflects the principle
that developing countries have special needs and should not be subject to the same
commitments as developed economies. Hence the requirements for reform are lower,
limiting the scope for efficiency within those economies.

Preference erosion refers to the effect that lowering barriers to other countries has on
those who already have preferential access to developed country markets through a
variety of schemes, including the Generalized System of Preferences (GSP), and a
series of provisions within the European Union and the United States. Despite recent
evidence suggesting that the utilization rate of such preferences is actually quite low
(UNCTAD, 1999), this remains a major issue for some economies. As Anderson and
Martin (2005) state, these schemes may reduce demands from preference-receiving
countries for agricultural reform in developed economies, but at the same time
worsen the positions of other countries excluded from such programs.

3 Poverty Links of Trade Reform

What are the likely effects of the reform proposals outlined on poverty? Unfortunately,
there is no simple answer. As Anderson (2004) notes, the theoretical implications of
trade reform on poverty are not always clear, and assessing the implications of trade
liberalization is a difficult empirical task. Winters (2002) identifies seven linkages
between trade reform and poverty: Changes in 1) consumer prices and availability of
goods; 2) factor prices and quantities employed; 3) taxes and transfers influenced by
shifts in tariff revenue; 4) the terms of trade and other external shocks; 5) investment
and innovation that affect the long-run growth path; 6) remittances; and 7) short-run
risk and adjustment costs.

At the most fundamental level, changes in international trade policy affect the relative
prices. Changes in relative prices in turn drive changes in the returns paid to factors
of production, which are owned by households in varying proportions. Factors may
also have to absorb adjustment costs in the short- run. International trade therefore
alters both the pattern of household income and the prices faced by those
households. Changes in revenue may affect incomes directly or indirectly as other
sources of revenue are adjusted to make up the difference.

Elementary trade theory does provide strong predictions on the aggregate
consequences of agricultural trade reform, and also some clues as to the directions
that household changes may take. As a consequence of agricultural trade reform
there is likely to be a rise in average export prices of food and agricultural products.
The Stolper-Samuelson (1941) theorem (and its short-run analogues) would tend to
predict an increase in the return to factors used intensively in agriculture, e.g., land
and agricultural labor. Since in many cases these factors are “owned' by the rural
poor, we might expect to see an improvement in the incomes of those groups. On the
other hand, the increase in price may negatively affect those who do not own



agricultural factors but who spend a significant fraction of their income on food
product (e.g., the urban poor).

In developing economies in the region that are net exporters of food and agricultural
products (e.g., Indonesia, Malaysia, Thailand and to a lesser extent India, see Table
5), we might expect the aggregate effect of an increase in agricultural prices to be
positive, ceteris paribus, but nonetheless cannot rule out negative consequences at
the household level. On the other hand, in developing economies in the region that
are net importers of food and agricultural products (e.g., the Philippines and
Bangladesh), we might expect the aggregate effect to be negative, ceteris paribus.

The picture may be clouded further when we consider not only the effect that
agricultural trade reform in the developed countries may have on developing
countries through changes in world prices, but also the direct effect of tariff reform
within the developing countries themselves. As noted in the previous section, this is
likely to be a requirement of the Doha agreement to at least some degree. In many
developing economies in the region the average tariff on agricultural products
remains very high (see Table 4). As Winters (2002) notes, this provides an avenue
for importing economies to combat the effect of price rises. While we would generally
expect the aggregate effects of such reform to be positive, especially for relatively
small economies, again the price changes may affect household groups differentially.
If tariff reductions are significant, it becomes possible that domestic agricultural
prices in some countries may fall even as the world price rises, tending to hurt the
owners of agricultural factors (and benefit those who spend a high fraction of their
income on food products).

Distortions within the economic system may also alter the predictions of the classical
theory. Hence, for example, if there are restrictions on the degree of labor mobility,
owners of labor may be prevented from moving to the activities in which their primary
resource is most valued, increasing the potential for negative impacts on those
groups. On the other hand, if there is unemployment or underemployment in the
economic system, it is possible for trade reform to have employment expanding
effects which may have a positive impact on, for example, the urban poor.*
Anderson (2004) discusses other possibilities.

Beyond these broad ideas, applying theory to real world examples of trade reform is
a complex task. As we move beyond simple models with limited dimensions, the
predictions generated by theory with regard to factor price movements are weak, and
depend critically on the exact structure of production. Moreover, real-world economic
systems vary considerably, and are riddled with a multiplicity of distortions. Hence, to
accurately assess the implications of reform requires the application of quantitative
techniques to the exact case under analysis. In other words, as Winters et al. (2004)
simply put it: “Outcomes depend on the specific trade reform measures being
undertaken, and the economic environment in which they take place.”

Quantitative analysis of the poverty impacts of trade can be broadly divided into two
literatures. Ex post analysis looks at cases of reform in the past and tries to ascertain
the effect that the reform had, usually using econometric techniques. Ex ante
analysis on the other hand tries to analyze what the effect of a proposed reform will
be before the reform has in fact occurred. This type of analysis usually uses some
kind of simulation model, very often of the computable general equilibrium (CGE)
variety.

* See Gilbert and Wahl (2003) for an application of these ideas to the case of China's WTO accession.



Winters et al. (2004) have recently surveyed ex post analyses of the impacts of
unilateral trade reform on poverty, concluding that the empirical evidence broadly
supports the view that trade liberalization will reduce poverty in the long-run and on
average, although there can be no simple and general conclusion about the
relationship between trade liberalization and poverty.

Hertel and Reimer (2005) review ex ante studies and provide a method of
classification by simulation type: Partial equilibrium models, general equilibrium
models, and micro/macro simulation models that combine (not always with feedback)
macro-level simulation with micro-level household models. They conclude that
computable general equilibrium (CGE) techniques and micro/macro methods have
the best potential for fully evaluating the complex web of determinants of changes in
poverty ex ante.

Within the CGE literature there is a range of ways of addressing poverty impacts of
global trade reform. Studies of the effect of Doha such as those contained in the
recent UNCTAD volume on the NAMA aspects (de Cordoba and Laird, 2005) and the
study by Anderson (2004) are limited to aggregate results at the regional level
combined with sensible, but ultimately speculative, observations on potential effects
on poverty. Other studies take results from a global trade model, and pass them
through a sub-model to determine the poverty impact. In cross-country studies the
sub-model is quite small, producing rough assessments of poverty impacts in the
form of indices calculated from aggregate results, as in Anderson and Martin (2006).
This is the approach taken in the new results in this paper.

Other studies at the country level go further, by either building more sophisticated
sub-models of household behavior, or by attempting to incorporate income
distribution at the household level within a regional CGE model. Several studies of
this type have been conducted recently in Hertel and Winters (2006) and OECD
(2006) for selected economies.’ Gilbert (2007), in a companion piece to this paper,
takes a similar approach for India. While drawing broad conclusions from these
studies is difficult for the same reasons identified in Winters et al. (2004), both groups
of studies note that changes in sources of income seem to be of greater
consequence than changes in consumption patterns, and that it is inherently difficult
to achieve aggregate efficiency gains without making at least some households
worse off. Hence, non-trade reform is also required if poverty is a concern, and
empirical results can usefully provide information on the degree to which it is
necessary. We review in detail the results of the studies that apply to economies in
the ESCAP region. But because the studies all utilize computable general equilibrium
methods, it will be useful to first briefly review key concepts on this technique.®

4 Overview of CGE Modeling

The two most commonly utilized simulation techniques for numerically evaluating
trade liberalization proposals such as those described in the section above are partial
equilibrium (PE) and general equilibrium (GE) modeling. PE refers to an incomplete
system where various ceteris paribus assumptions are in place, generally an analysis
of a single sector. PE models cannot account for the interaction between the sector
or sectors under consideration and the rest of the economy. Balanced against this
limitation is simplicity, and the fact that reduced-form specification sometimes makes
econometric estimation feasible. PE models are well-suited to shocks to a single

> See also the recent overview article on the same topic by Hertel and Winters (2005).
® The following section draws on the overview provided in Gilbert and Wahl (2002).
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sector that is sufficiently small for any interaction with the rest of the economy to be
ignored.

Computable general equilibrium (CGE) models are numerical models based on
general equilibrium theory. Their objective is to turn abstract models of theory into a
practical tool for policy analysis. A number of features distinguish CGE models. They
are multisectoral, and in many cases multi-regional, and the behavior of economic
agents is modeled explicitly through utility and profit maximizing assumptions. In
addition, economy-wide constraints are rigorously enforced. Distortions in an
economic system will often have repercussions beyond the sector in which they
occur. By linking markets, CGE techniques are effective at capturing the relevant
feedback and flow-through effects.

The typical applied model adds complexity, but retains the basic structure of textbook
GE models. A single economy model will specify prices exogenously, or base them
on partial ROW demand functions, while a multiregion model will specify demand and
supply conditions in all global markets. Other typical modifications include the
introduction of intermediate inputs in production, and final demands distinguished
between households, government, trade, and capital creation. Most models also
incorporate imperfect substitution between foreign and domestic goods, and between
alternative sources of imports (if multi-regional). Based on Armington (1969), this
specification serves the dual purposes of dampening the trade and output responses
to changes in relative prices, and allowing intra-industry trade to be easily
accommodated. Some models introduce a similar idea on the export side,
differentiating between production for domestic and export markets. Because they
are designed for policy analysis by counterfactual simulation, most models also
incorporate a variety of distortions, most commonly in the form of taxes on economic
activities, and rigidities in various markets. A wide variety of distortions can be
accommodated in principle, even when those distortions would not be amenable to a
clean analytical solution.

Aside from complexity of structure, CGE models may differ from the models of
neoclassical trade theory in two other fundamental ways. First there is the question of
closure or the selection of which variables in the model are to be exogenous. There
are both micro and macroeconomic elements to the choice. Microeconomic elements
relate to the function of markets: factor specificity, price fixing, rationing,
unemployment, etc. Macroeconomic closure relates to the balances identity, and the
choice of which of the components of this identity are exogenous, or determined by
some functional rule. Closures rule issues have been discussed at length in
Dewatripont and Michel (1987). The key point is that selecting different closures
reflects different economic realities, and can therefore have a significant impact on
the model results.

The second difference is that some models do not maintain the assumption of perfect
competition in all markets. A variety of specifications have been adopted to introduce
imperfect competition into CGE models (see Harris, 1984). Again, this can have a
significant effect on model results.

Because CGE models attempt to capture the features of real world economies, they
incorporate data on the structure of production and trade in the economy under
consideration. The starting point is a national input-output table or social accounting
matrix (SAM), and (for multi-regional models) a set of trade matrices. This data
represents the state of the economy at the base year. Functional forms are chosen to
define the substitution relationships. Once decided upon, ‘free' parameters are
obtained by either econometric estimation or literature searches. Maximizing



conditions are assumed to hold in the base year, allowing remaining parameters to
be determined by calibration.

Simulation in most CGE models involves comparative statics. That is, most models
consider the role that changes in exogenous parameters (‘shocks') have on the
allocation of goods amongst consumers and of resources amongst productive
activities, and the consequences for economic efficiency. These models have no
explicit time dimension, instead representing different time frames by altering
microeconomic elements of the closure. The results of static simulations are often
interpreted as representing how the economic system in question would have looked,
had the new policy been in place in the base year, after relevant equilibrium
adjustments had taken place. In general, net welfare effects will be presented in
terms of a money-metric utility function (most commonly the equivalent variation).”

Some CGE models run static simulations from a projected future equilibrium. A time
element can also be introduced by solving the model sequentially, updating the
capital stock to simulate investment and depreciation, the labor stock to simulate
population growth, and productivity parameters to simulate advances in technology.
Such models are known as recursive dynamic. They generate a base growth path to
which the experimental growth path can be compared. In these models, however, the
inter-temporal allocation of goods and resources will not be optimal in general.
Dynamic models attempt to overcome this deficiency by explicitly modeling inter-
temporal behavior.

One of the more popular current CGE models is the GTAP model created and
maintained by the Center for Global Trade Analysis at Purdue University. This model
is an example of a multiregional, competitive, Armington trade model. The code for
the model is publicly available, as is the database on which the model is built. This
allows simulation results to be replicated, and the model is in very widespread use. It
can be considered the current benchmark model in the CGE literature.

For further discussion of CGE models and recent surveys of their application
(including numerous examples using GTAP) see Scollay and Gilbert (2000), Gilbert
and Wahl (2002), Robinson and Thierfelder (2002), Lloyd and MacLaren (2004) and
Hertel and Winters (2005).

5 Survey of Recent Analyses

In this section we review the recent country studies of Doha trade reform on
economies in the ESCAP region. Hertel and Winters (2005), which this survey is not
intended to replace, provide a more general overview of the studies contained in
Hertel and Winters (2006), including those outside the region. With the exception of
Gilbert (2007) all of the existing studies consider a comprehensive Doha agreement,
not only agriculture.® But, given the significance of agriculture within the proposed
modalities, the results are still relevant. We consider the results from the six groups
of country studies that are available (China, Indonesia, the Philippines, Bangladesh
and India).

" Equivalent variation (EV) is the monetary value of the increment in income that would have to be given
to (or taken away from) a household at today's prices to make them as well off today as they would be
under the proposed policy change. The changes are sometimes called a “one off' gain/loss, but this is
somewhat misleading since the changes are permanent.

® The aggregate study by Anderson et al. (2006) also includes a simulation where only the agricultural
component of Doha is considered.
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51 China

There has been significant interest in modeling trade reform in China using CGE
methods (see Gilbert and Wahl, 2002), so much so that lanchovichina and Martin
(2004) have playfully termed the research literature a "cottage industry' while Kuiper
and van Tongeren (2006) have noted that the growth in the literature has rivaled that
of China itself. The latter study considers the poverty/income distribution aspects of
Doha, as does Zhai and Hertel (2006). Both of these models take different and quite
innovative approaches.

Kuiper and van Tongeren (2006) take a village modeling approach. Rather than
considering a complete set of households within the national economy, they rather
use a general equilibrium model of a single farming village. The model differs from
standard CGE approaches in that the production and consumption decisions are not
separable, they are made jointly by the individual farm households. They distinguish
four groups of households using ownership of draught power and access to outside
employment as grouping criteria. The resulting groups represent households with
differential capacity for earning a living from agriculture and from migration to urban
areas. The model is integrated with the results from the GTAP model, which generate
global price shocks and changes in wages outside the village. Both Doha reform
(agriculture and NAMA) and a comprehensive trade reform benchmark are
considered.

Under the Doha scenario, the model projects average income gains within the farm
village in the region of five percent, with ownership of capital in the form of draught
power a defining factor in determining the distribution of the gains from price changes,
and engagement in non-farm activities the defining factor in gains from employment.
The results also suggest widening income inequality; in particular between those with
access to outside employment opportunities and those without, as the latter group
have fewer opportunities for adjustment.

Zhai and Hertel (2006) use a model distinguishing 53 productive sectors and 100
households (40 rural and 60 urban). The model would be classified as a competitive
Armington-type model. It is used in conjunction with the GTAP model for global
impacts. Interesting features of the model include imperfect labor mobility and rural-
urban migration, both of which are important characteristics of the rural-urban divide
in China (see also Gilbert and Wahl, 2003). The model identifies several labor
category (unskilled, semi-skilled and skilled), with rural and urban workers
distinguished and imperfectly substitutable in production (an indirect means of
building geographic dispersion into the model). The model is benchmarked to a 1997
base year, and is updated via recursive dynamic simulation to 2005 prior to the trade
reform simulations. The trade reform scenarios (Doha and several other
benchmarks) are run as comparative statics with a steady-state closure.® In this
approach the rental rate on capital is held constant and the stock of capital allowed to
adjust in an attempt to approximate capital accumulation effects.

In terms of poverty impacts, Zhai and Hertel (2006) report that urban-rural income
ratio declines in all three global trade liberalization scenarios, although the magnitude
of this change is small. There is a small improvement in urban-rural inequality, but no
change in inequality within the urban and rural areas. Poverty headcount ratios
decline for all household groups. The results of Zhai and Hertel (2006) also suggest
that the largest increases in welfare following global trade liberalization and Doha

® Zhai and Hertel (2006) also explore the role of investments in rural education.
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would accrue to rural households, which benefit from the fact that returns to
agricultural land increase relative to other factor prices.

5.2 Indonesia

The Robilliard and Robinson (2006) studies of Indonesia is unique in actually using a
set of three models to estimate poverty effects. At the top level the study uses the
GTAP model to estimate the overall effect of trade reform under the Doha proposals
(agriculture and NAMA) at the world level. The world market effects are then used as
input into a single economy CGE model for Indonesia. At the third level, a detailed
micro-simulation model is used to estimate household results. In addition to the Doha
scenario, the authors also consider comprehensive global reform and unilateral
reform within the Indonesia as benchmarks.

The Indonesia CGE model is of the competitive Armington variety. It has an initial
base year of 1995, but is adjusted prior to simulation to match 2002 economic activity
and protection levels. It identifies 21 productive sectors and 15 productive factors
(land, plus eight types of labor and six types of capital). The CGE model does not
identify different households. The model attempts to characterize the dual nature of
the Indonesian economy by distinguishing between formal and informal activities in
each sector. The two sub-sectors differ in the type of factors they use and consumers
purchase a composite formal and informal products of the same commodity (i.e., an
Armington-type specification). Also of note is the characterization of rural and urban
labor as separate factors of production, which implies that rural workers cannot shift
out of rural production activities. The simulations are comparative static, with a
medium/long-run time frame represented by mobility of capital across economic
activities.

Prices, wages, and aggregate employment variables from the CGE model are used
as input in a micro-simulation model that generates changes in individual wages,
self-employment incomes and employment status. The micro-simulation model is
based on household and individual level data from the survey data for the year 1996
and simulates income generation mechanisms for 9,800 households. For details see
Robilliard and Robinson (2006).

The Doha scenario results indicate very small impacts for Indonesia, at just a 0.1
percent impact on per capita consumption and less than a one percent rise in
aggregate imports and exports. There is a negligible impact on inequality, but rising
incomes boost a small number of people out of poverty (about 50,000). By contrast,
the results of the unilateral liberalization scenario indicate an increase in the average
per capita household income of 0.6 percent and a decrease headcount ratio from
18.3 to 18.1 percent, with the greatest impact on urban households. Full global
reform generates still larger results, pulling an estimated 1.7 million out of poverty,
although this scenario must be regarded as a benchmarking exercise more than a
realistic outcome of current negotiations.

5.3 Philippines

The impact of the Doha proposals (agriculture and non-agriculture) on the Philippines
is analyzed in Cororaton et al. (2006). The study uses the GTAP model to estimate
the overall effect of trade reform under the Doha proposals at the world level, and
then inputs the world market effects into a single economy CGE model for the
Philippines. The latter model is then used to generate household level results. In
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addition to the Doha scenarios, the authors also consider comprehensive global
reform and unilateral reform within the Philippines as benchmarks. Tax replacement
is considered using indirect taxes and income taxes.

The Philippines model is a competitive CGE model of the Armington type. It has a
base year of 1994, although protection levels are adjusted to 2001 levels (consistent
with GTAPG6) prior to simulation. The model identifies 35 productive sectors and six
productive factors, with agricultural labor distinguished from non-agricultural labor
and mobile only across agricultural sectors. Twelve household categories are
distinguished, six each of rural and urban, with Cobb-Douglas preferences. The
simulations are run as comparative statics, with a short-run adjustment time horizons
represented by specificity of capital across productive sectors. Parametric sensitivity
is not addressed.

Cororaton et al. (2006) estimate increases in income for all household groups under
the Doha scenario, with roughly equal gains on average to rural and urban
households. However, they do not present a household welfare measure, so it is
unclear whether households are better off in real terms. Poverty calculations by the
authors suggest that perhaps they are not - as poverty increases slightly under the
Doha scenario. The authors argue that the deterioration is due to the fact that
consumption prices rise more on average than household nominal incomes, primarily
due to deterioration in the terms of trade. In general, rural households are somewhat
more affected than urban households.

5.4 Bangladesh

Results for Bangladesh are available from Annabi et al. (2006). This study uses the
GTAP model to estimate the overall effect of trade reform under the Doha proposals
(both agriculture and non-agriculture) at the world level, and then inputs the world
market effects into a single economy CGE model for Bangladesh. The single country
model is used to generate detailed results at the household level. In addition to the
Doha agenda, the study also considers the potential impact of more comprehensive
global reform, and of unilateral reform by Bangladesh.

The Bangladesh model is a standard, competitive CGE model of the Armington type.
It identifies 15 productive sectors, four factors of production, and nine households
(five rural and four urban with Stone-Geary preferences), with a base year of 2000.
The simulation procedure is recursive dynamic, with growth of the labor stock and
productivity at fixed levels, and the capital stock growth path endogenized by a
simple investment rule that is sector specific. Tax replacement is (implicitly) through
lump sum transfers from the households. The simulations extend for a twenty year
period, with comparisons are made relative to a baseline growth path. Parametric
sensitivity is not addressed.

The results indicate aggregate welfare losses for Bangladesh under the Doha
scenarios, along with small increases in the headcount ratio (diminishing somewhat
but remaining negative in the long-run). The negative aggregate welfare effect is
driven by adverse terms of trade movements. These remain even in a scenario with
complete liberalization in the rest of the world. The poverty effect is driven by
increased prices, even as nominal unskilled wages rise slightly. When broken down
to the household level, Annabi et al. (2006) find poverty increases for all household
categories except large farmers.
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55 India

In a companion study to this paper, Gilbert (2007) considers the impact of the current
proposed modalities for reform in agriculture only under Doha at the household level
for India, in addition to more comprehensive agricultural reform. The study uses the
GTAP model to estimate the world market effects, after first modifying the underlying
GTAP6 data to reflect the latest available applied protection levels (using the
TRAINS database). The global results are then input into a single economy CGE
model of India, with household disaggregation.

The India model is a competitive CGE of the Armington variety. It identifies 43
productive sectors and five factors of production, along with nine households (four
rural and five urban with Stone-Geary preferences). Household data is obtained from
Pradhan and Amarendra (2006) and matched to the GTAP data on aggregate
consumption, production and trade using RAS methods. The base year is 2001,
although protection data is more recent, as noted above. The simulations are run as
comparative statics, with two different adjustment time horizons (short- and long-run)
represented by mobility/immobility of capital across productive sectors. Tax
replacement is (implicitly) through lump sum transfers from the households.
Parametric sensitivity is addressed with unconditional analysis of the trade elasticities,
implemented using Monte Carlo (stochastic simulation) techniques, with the
distributions on underlying parameters based on Hertel et al. (2007).

Under the Doha scenarios, the welfare of the poorest households (agricultural labor
and other rural labor) falls, while the welfare of the richest group (urban self-
employed) rises, in both the short- and long-run. The income of rural self employed
(land owners) also rises under the Doha scenarios, suggesting that ownership of land
and capital helps to insulate this group from the terms of trade shifts. The result is
similar to that of Annabi et al. (2006) for Bangladesh, but the change is not
statistically robust.

Under comprehensive reform the results are quite different. The aggregate welfare
gains are several orders of magnitude larger, and all households except the rural
self-employed rise. The results are statistically significant, and suggest that India's
land owning class is able to benefit from rising world prices under Doha reform when
India does not engage in significant reforms of its own, but faces considerable falls in
income if domestic prices are allowed to fall (in the long-run the fall in the mean fall in
the return to agricultural land is estimated at 10 percent).

Because of the household level data, an approximate Gini coefficient can also be
calculated, and changes in the value evaluated. The results indicate that income
inequality improves in all scenarios except for comprehensive reform of agriculture in
the long-run. In all cases these results are statistically robust, but of small magnitude.
Overall then, the results suggest that India would gain overall from agricultural reform,
but that an increase in poverty is likely under the Doha agreement as it stands. On
the other hand, comprehensive reform is likely to increase the incomes of the poorest
groups, but at the expense of a slight increase in income inequality, and a substantial
reduction in the incomes of land-owners.

6 New Results

In this section we present new estimates of the poverty impacts of the current
modalities for agriculture. We start with a discussion of our experimental design, and
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then turn to the results of our simulation analysis. Aggregate welfare measures are
analyzed before turning to implications for poverty, and finally adjustment.

6.1 Methodology

We take an approach similar to that used in Anderson et al. (2006), using the GTAP
model. This is a competitive, Armington type model, the structure of which has been
exhaustively described elsewhere (the main reference being Hertel, 1997), so we do
not go into any detail here. Numerous applications are reviewed in the surveys listed
above. The GTAP model uses the GTAP6 database (Dimaranan, 2006), which is the
most recent and comprehensive data of its kind available. It has a base year of 2001.
While GTAP6 contains of 87 regions and 57 sectors, as a practical matter it is
necessary to aggregate. Because the database does not have comprehensive
measures of services protection, we have chosen to aggregate the services sectors,
while maintaining the greatest possible degree of sectoral detail in agriculture and
manufactures. The regions are aggregated to 22, with a focus on the economies of
the ESCAP region. The sectoral and regional aggregation is presented in Table 6.

Before undertaking our analysis of the Doha scenario, we first update the agricultural
protection data in the GTAP6 data to the latest available applied levels, using
information in the WITS database and the ALTERTAX procedure. This is undertaken
to give a more realistic picture of the actual level of agricultural protection in the
region. We draw the latest bilateral applied tariffs in agricultural/food products for
each country from the TRAINS database (see Table 3 for summary information).*

After updating the tariff data, we consider the effect of the agricultural trade reform as
described in Section 2, within the GTAP model. The required tariff cuts are calculated
on the basis of the latest bound rates in TRAINS (See Table 4), adjusted for binding
coverage, and are assumed not to take effect if post-cut rates are above current
applied levels. Export subsidies in agriculture are eliminated and domestic support
measures cut by 60 percent for developed economies and 40 percent for developing
countries. Vietham and Russia, as newly acceded members, are assumed not to
make any further commitments. Bangladesh, as an LDC, is exempt from cuts and
the recipient of zero agricultural tariff preferences from developed economies. In light
of the fact that Korea declares itself as a developing economy under the WTO, its
commitments are those of a developing economy.

In order to gain some sense of the significance of our results, it is useful to have a
benchmark simulation with which they can be compared. Earlier work (e.g., Anderson
et al. 2006) has used global liberalization of merchandise trade as a benchmark.
Given our focus on agricultural trade reforms, we run an alternative benchmark that
involves comprehensive agricultural liberalization. In this scenario all tariffs, export
subsidies and domestic support in agricultural and food products is eliminated.
Running this scenario is of course not to suggest that this is a likely outcome of
current global negotiations.

Both of these scenarios (Doha and comprehensive) are run as comparative statistics.
The results should be interpreted as representing the change in the economic system
that would occur given the proposed shock, given sufficient time to adjust to the new
equilibrium. The model does not identify the path taken to the new equilibrium. We

1 GTAPS6 data is drawn from MacMaps, and while older (based on 2001) does have some advantages
over the raw data. Where GTAP6 indicates that the applied tariff is lower than recorded in TRAINS, we
leave it in place.
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adopt several factor market closure rules to represent different adjustment time
frames. In the first, we allow labor to adjust to the shock by reallocating across
sectors (short-run), and then we allow capital to adjust also (long-run).

6.2 Aggregate Welfare

Table 7 presents the aggregate welfare results from the Doha scenario, using the
equivalent variation (EV) measure. The first result to note is that the magnitude of the
estimated welfare gains is quite modest, at around $4.6 billion globally in the short-
run. Of this approximately $3.1 billion accrues to economies within the ESCAP of
which $365 million is to developing economies.™ The estimated gains are slightly
larger in the long-run (by approximately $640 million in aggregate, over one-third of
which accrues to developing economies in the ESCAP region). This is to be
expected, as we allow a greater degree of economic response in the long-run. It
should be reiterated that we are considering only agricultural trade reform here, and
not the full Doha trade reform agenda. Nonetheless, agriculture is among the most
protected sector of economies in the region, and is a major part of the agreement.
The small aggregate gains reflect the relatively small degree of actual reform that is
anticipated if the proposal on agriculture remains in its current form. That is, given the
degree of binding overhang (compare Tables 3 and 4), the current proposal in most
cases results in only very small reductions in the actual applied tariffs of the
economies in the model. If sensitive products are excluded as discussed in Jean et
al. (2005) the potential for economically significant gains to arise from agricultural
reform could be eroded even further.*

To gain perspective on the potential efficiency gains left on the table by the currently
proposed modalities, consider the welfare estimates from comprehensive agricultural
trade reform. The results of this simulation are presented in Table 8. In this case
estimated the global welfare gains exceed $23 billion in the short-run and $37 billion
in the long-run. These figures are five and seven times larger than the corresponding
estimates for the Doha scenario, respectively. This clearly indicates just how much
reform is left undone by the current modalities. For developing economies in the
ESCAP region the contrast is particularly sharp, these countries would gain (in
aggregate) over ten times more (slightly less in the long-run) from comprehensive
reform than from the current Doha proposals.

It is important to note, however, that not all countries are expected to gain from
agricultural trade reform, in either scenario, and in fact the gains from the Doha
scenario in particular are quite uneven across regions. In order to understand the
distribution of the welfare gains/losses across different regions it is useful to go back
to basic economic theory. The welfare effect of reform can be broken down into two
components, the allocative efficiency (AE) effect and the terms of trade (TOT) effect.
The former is the impact of reallocating resources across economic activities. As an
economy removes its own barriers, this effect is generally positive.”®* The terms of
trade effect is the result of changes in the world price. For a country engaging in its
own liberalization, this effect is negative, ceteris paribus, and is increasing in the
economic size of the country (i.e., the degree of market power). The overall impact of
own reform will be determined by the balance of these two factors, with AE

1 We include Republic of Korea in this group.

21t is also worth noting that GTAP data does suffer from aggregation bias. The weighted average tariffs
in the database may not adequately reflect the potential for gains from elimination of peaks at the tariff
line level.

Bitis possible for allocative efficiency effects to be negative when there are other distortions in the
economic system (such as taxes in other activities).
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dominating when the degree of reform is large, and TOT dominating when the
economy is large and/or the degree of reform small. The liberalization of other
countries is also reflected in the terms of trade, when country A lowers its barriers to
country B, the terms of trade of country B improve.

With these ideas in mind, reconsider Table 7, which presents a breakdown of EV into
its allocative efficiency and terms of trade components. Some countries in the region
are likely to be large gainers from positive external shifts in the terms of trade that
they face. These are countries that have a strong comparative advantage in
agricultural products (reflected in their position as net exporters in Table 5). Such
economies include New Zealand and Australia, who are the largest beneficiaries in
proportional terms. Other net importing economies benefit substantially from their
own reform as the benefits of increased efficiency outweigh the negative effects of
terms of trade shifts. The two primary examples of this type are Japan and Korea.
Thailand benefits from both increased efficiency as a result of lowering its substantial
tariffs, and from positive terms of trade shifts from improved market access, as does
India (although the effects are proportionally much smaller).

Most of the other developing economies in the region are estimated to bear negative
overall welfare effects of reform under Doha, although the magnitudes are small.** In
all cases this is a consequence of adverse terms of trade movements, suggesting
that rising agricultural prices would be harmful to most developing economies in the
ESCAP region (excepting Korea, Thailand and India), although by small margins.

The case of Bangladesh is interesting because as an LDC it is not required under the
current proposal to make any commitments to trade reform. Moreover, as an LDC it
is the recipient of preferential access in agriculture to all developing economies. We
might normally expect the latter to be rejected in a positive welfare effect through
shifts in the terms of trade, but our results do not bear this expectation out. The
aggregate effect on Bangladesh, while small, is negative, and appears to be driven
by terms of trade shift. This suggests that tariffs faced by Bangladesh in the
developed world are already low, and there is little to be gained in aggregate from
preferential access. Rather Bangladesh is hurt as world prices rise (it is a net
importer of both agricultural and food products as shown in Table 5), and/or through
preference erosion as barriers to other countries are lowered. How could Bangladesh
and similar economies counteract this effect? It is possible that allocative efficiency
improvements could counter terms of trade movements if they were to liberalize their
own relatively high (see Table 4) tariffs in agriculture and food products. This would
require significant commitments in the case of Bangladesh; however, since binding
overhang is probably more severe in Bangladesh than in any other country in the
region (compare Tables 4 and 5). A similar case can be made for Vietnam and
Russia, which as newly acceded members do not make any further commitments
under this scenario. Substantial reductions in developing country tariffs also create
new potential pathways to positive terms of trade shifts (i.e., through expansion of
South-South trade in agricultural products).

To explore this possibility further, consider the regional allocation of gains from
reform under the comprehensive agricultural reform scenario (Table 8). Under
comprehensive reform all developing economies in the region experience positive
welfare gains except the Philippines and Bangladesh, where the results remain
negative (but small). The results for several countries stand out. Notably, Malaysia,
Sri Lanka, Thailand and Korea benefit substantially in proportional terms under this
scenario. India also gains substantially in dollar terms, and is a classic case of large

“To put the measures in perspective, we have provided EV as a proportion of the initial GDP levels.
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allocative efficiency gains being able to outweigh terms of trade losses, much like
Korea and Japan. In Bangladesh and the Philippines the efficiency gains are positive,
but not enough to outweigh terms of trade loss. Finally, consider Malaysia, a net
loser under Doha, but a substantial gainer under comprehensive reform (indeed the
largest gainer in proportional terms). Interestingly, much of the gain is from term of
trade effects. This unanticipated result suggests that there is scope for market
access gains with agricultural reform for Malaysia also, but that the current modalities
are not addressing the areas that would benefit Malaysia (suggesting that reform
does not go far enough in some niche products in which Malaysia has a strong
comparative advantage, and that the opening of Southern as well as Northern
markets is particularly crucial for Malaysia).

Overall, the results lead us to two major conclusions. First, the current reform
scenario in agriculture is unlikely to generate significant positive (or negative) impacts
on most economies in the ESCAP region; the current proposed modalities simply do
not go very far in terms of cutting into binding overhang. To the extent that reform
does occur, the concerns of developing economies and LDCs over adverse terms of
trade movements (both preference erosion and increased food import prices fall into
this category) do appear to be justified for most developing economies in the region,
although the effects are not large. Moreover, expansion of preferential access for
LDCs does not appear to have the potential to ameliorate this effect. The second is
the impact of expanded reform and special and differential treatment. Tariffs in many
developing economies are quite high, suggesting substantial gains from increased
efficiency are possible, gains that could outweigh the small negative effects of reform
in some countries. A more comprehensive reform agenda, embracing reform in both
developed and developing economies, would result in much larger aggregate gains
and a much larger pool of winners.

6.3 Poverty

We now turn away from the aggregate welfare effects and consider the possible
effect of the Doha and comprehensive reform scenarios on poverty. Table 9 reviews
the poverty statistics in the region. These have been drawn from World Bank (2007),
and we have selected the data year that is closest to our base year for each
economy. Note that these statistics are only available for developing economies, and
Korea does not fit that classification under the World Bank guidelines. The mean
income figures are in US dollars, adjusted for purchasing power, and are per month.
Several measures are provided. The most basic measure of poverty is the headcount
ratio, the proportion of the population that fall below a defined poverty line.
Commonly used criterion are the international $1/day standard and the $2/day
standard, with the higher standard more widely applied to countries with higher
average incomes. The headcount is the actual number of people in that category (in
millions).™ The total number in extreme poverty in the selected economies circa 2001
was approximately 600 million by the $1/day criterion and 1.7 billion by the $2/day
criterion, with significant variation across economies and in some case across
regions within economies (the headcount ratios are split by rural and urban for two
major economies, China and India, with substantially higher levels of poverty in the
rural regions in both cases.)!® Poverty is most severe in Bangladesh, Rural China
and India and Indonesia.

!5 See Chen and Ravallion (2004) for more in depth discussion of poverty measures and trends in global
overty.

PG The 1.7 billion figure is of course likely to be a significant underestimate of poverty in the region

because our data only tracks a subset of the economies.
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Two other measures are provided in Table 9, both of which attempt to address the
issue of poverty depth. The poverty gap measure is the mean distance below the
poverty line as a proportion of the poverty line. The squared poverty gap weights
individual poverty gaps by the gaps themselves, and provides a measure of
inequality among the poor. The areas with the greatest poverty depth are
Bangladesh and rural India. Finally, the Gini coefficient is a common measure of
overall income inequality, with the greatest levels of inequality in Malaysia, the
Philippines, Thailand and Sri Lanka.

How might these patterns change with agricultural reform? As noted above, a single
representative household model like GTAP does not generate any direct measures of
poverty (hence the use of sub-models in the country studies reviewed above).
However, it is possible to gain some insights into the effects that trade reform may
have on the poor through aggregate indices. We take an approach similar to that
used in Anderson et al. (2006), calculating changes in an index that is likely to be
especially relevant to the poorest members of society.

Anderson et al. (2006) argue that the incomes of the poor are dominated by returns
to the factor of production that they own in the greatest abundance, their own
(unskilled) labor. The most relevant consumption categories for poorer households
are primary food products, and textiles. Hence, we can construct an index that
measures the proportional change in the wages of unskilled workers, defeated by
changes in the price index for those critical commodities. We might term this simple
index the ‘real wage' of the poor. The calculated changes in the index are presented
in Table 10. These are percentage changes, taking values between - «o and + o, with
zero indicating no change, and negative values indicating a worsened outlook for
groups that rely heavily on the sale of unskilled labor and on the purchase of basic
foods/textiles.

The results are mixed under the Doha scenario. In several of the developed
economies of the region (Australia, New Zealand), poverty levels decline marginally.
In these economies the result is driven by higher wages for unskilled workers in the
agricultural sectors. In Japan and Korea, by contrast, the more substantial increase
in the index is driven mostly by decreases in primary food prices. Small
improvements are also estimated in the South East Asian economies, in particular
Thailand. However, in the other economies of South Asia, the index indicates an
increase in poverty, although by relatively small magnitudes. Again, this could be
countered from the consumer side in some economies by more aggressive
liberalization (which would lower food prices and in the long-run have only a
moderate effect on unskilled wages). We can see this from the comprehensive
reform scenarios, where the simple index indicates an increase in poverty levels only
for Sri Lanka in the long-run.

For developing economies in the region, it is possible to convert the index numbers
into standard poverty measures using consumption to poverty elasticities. *’
Measures of the latter were obtained from World Bank (2007) estimates, for the
headcount ratio and the poverty gap, evaluated using both a $1/day criterion and a
$2/day criterion. The use of this approach implies several assumptions, including
distribution neutrality of the proposed income change within the target group. Also, as
Anderson et al. (2006) note, it is implicitly assumed that the change in unskilled

Yt is also possible to base the calculations on average changes in real incomes, assuming complete
distribution neutrality. Anderson et al. (2006) argue that linking key model variables to the possible
change in the average per capita consumption of the poor, as this index attempts to do, better captures
from model results some of the distributional aspects of the changes in real income and not simply the
average gain.
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wages is fully passed through to households and that tariff revenues are replaced
only by skilled workers and high-income households. Anderson et al. (2006) argue
that this is a realistic assumption in many developing countries. While the
calculations are clearly only rough estimates, they do give us some quantitative
indication on the likely patterns of poverty change.

The results are presented in Tables 11 (for Doha) and 12 (for comprehensive). Under
the $1/day criterion, we estimate a reduction in poverty in the region by 5 million in
the short-run and 7 million in the long-run under the Doha reform scenario, rising to
14 and 17 million by the $2/day criterion. The depth of poverty also declines, in some
cases markedly (see Thailand). Overall then, we estimate that agricultural trade
reform under Doha would have a beneficial if generally mild effect on poverty in the
region. Once again, the distribution is not even, however. The majority of the positive
impact is in rural China, while rural India experiences a rise in the number of people
below the poverty line.'® Here we note two points of interest. First, an aggregate
welfare gain does not necessarily correspond to a reduction in poverty (China is
estimated to lose overall under Doha, although by a negligible magnitude, while India
is estimated to gain). This is because the poverty index we are using here, following
Anderson et al. (2006), uses the real unskilled wage as the base, and this can move
in the opposite direction to overall welfare. Second, in some countries poverty rises
while aggregate income rises (e.g., India). Since aggregate welfare levels are higher
under the reform scenario (see Table 7), it must be feasible to arrange a transfer
under which poverty levels in fact decline, if the political will to do so exists. In other
words, these calculations are based on an implicit assumption of business as usual
in income distribution policy, but ultimately that is a domestic policy choice.

The results for the comprehensive reform scenario indicate a much greater impact on
poverty, as we might expect. Under the $1/day criterion, we estimate a reduction in
poverty in the region by 48 million in the short-run and 51 million in the long-run
under the Doha reform scenario, rising to 60 and 65 million by the $2/day criterion.
The long-run results are several orders of magnitude larger than under the Doha
scenario. Again, the distribution is uneven, with the majority of poverty reduction in
rural China, but the results indicate that in the long-run poverty would fall to some
degree under comprehensive agricultural reform in all of the economies for which we
are able to undertake the analysis except Sri Lanka. Again, we might note that since
Sri Lanka gains overall in this scenario (see Table 8); it should be possible for
poverty to be reduced there also, if the political will exists.

It is worth considering whether these aggregate results match with the results
generated by the more detailed models, as an indicator of consistency and the extent
to which these kinds of estimates are useful. Because the detailed results for India
(Gilbert, 2007) were generated using a consistent dataset and experimental design,
they provide the most direct comparison. The results of the detailed model indicated
positive aggregate welfare gains in all scenarios, with the largest gains in the long-
run with comprehensive reform. This is consistent with the GTAP results. At the
household level, the results suggested that under Doha there would be a decline in
the incomes of the poorest groups, which were a subset of rural households. This is
consistent with the marked increase in rural poverty that the aggregate method
predicts (Table 11). Moreover, in the long-run with comprehensive reform, the
detailed model predicted an increase in the incomes of the poorest groups, and the
GTAP model indicates a decline in poverty levels under the same scenario.

'8 Of business as usual in income distribution policy, but ultimately that is a domestic policy choice.
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All of the other available studies consider the broad Doha agenda, but nonetheless
the results are generally consistent. The results of Annabi et al. (2006) for
Bangladesh match the somewhat bleak scenario that our analysis paints for that
economy (i.e., falls in aggregate welfare and rises in poverty under all scenarios).
The results for the Philippines by Cororaton et al. (2006) also match. The results for
Indonesia are consistent in terms of sign but not magnitude with Robilliard and
Robinson (2006), with our results indicating much larger poverty impacts. This is
likely because of a difference in definition. Robilliard and Robinson (2006) use an
official Indonesian poverty line, which is significantly lower than the $2/day criterion,
resulting in less scope for poverty reduction. Similarly, the results of Zhai and Hertel
(2006) for China also indicate poverty reduction, with the majority occurring in the
rural areas. This is consistent with our results, but the magnitude we estimate is
larger, in part rejecting lower initial poverty estimates in the Zhai and Hertel (2006)
base. Overall, there is a broad consistency between the results, suggesting that the
aggregate approach adopted in Anderson et al. (2006) and here at the least provides
a useful guideline.

6.4  Adjustment

As noted in the discussion on computable general equilibrium, a comparative static
type model does not generate information on the adjustment path to the new
equilibrium. Nonetheless, adjustment costs associated with trade reform may be an
important, if temporary, poverty component, especially if they tend to be borne by
groups known to be at or close to the poverty line. Understanding the likely
maghnitude of adjustments required may therefore be useful in designing policies to
alleviate those costs.

Existing studies have not attempted to address the adjustment cost issue. One way
to gain some indirect insights is by considering indices of the magnitude of economic
changes within the system. Given our interest in how agricultural trade reforms
impact the poor, we consider adjustment of unskilled labor in detail (for reasons
similar to those outlined in the preceding section, we may be interested in magnitude
of adjustments required by the poorest members of society, which in most cases is
the owners of unskilled labor). It is important to note that the indices we consider do
not measure of the magnitude of the adjustment costs themselves, but rather tell us
indicator which economies are likely to face highly relative adjustment costs, and by
whom those costs are likely to be borne.

We calculate two types of index. In the first, labeled “shift' we take the employment
share weighted average of the absolute values of the proportional changes in
sectoral level employment of unskilled labor. This provides an overall measure of the
extent to which unskilled labor is forced to change the sector in which it is employed
as a consequence of the trade reform. The index is greater than zero, with numbers
close to zero indicating less adjustment, and larger numbers indicating greater
adjustment. We calculate the index both for the economies overall and for the
agricultural subset.

The second index we have labeled “impact.' This is the production share weighted
average of only the negative employment shifts. The rationale for this index is as
follows. Suppose that an economy is rocked by some price shock, as a result of
trade reform or any other change. The consequence will ultimately be a reallocation
of resources, including unskilled labor, as some industries contract and others
expand. The worst case adjustment scenario is that industries adversely affected by
the shock immediately reduce their employment (an instantaneous impact), while
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those positively affected increase their employment only slowly at some point in the
future. Therefore, the impact measure can be interpreted as the upper bound (worst
case) estimate of the fall in the rate of employment of unskilled labor, prior to any
uptake in new sectors. Again, we calculate this statistic for the economy overall, and
for unskilled labor in agricultural sectors only.

The results of our analysis are presented in Tables 13 and 14. Under the Doha
scenario (Table 13), the results are quite moderate overall, as we might expect given
the small changes in the aggregate economic variables, with the largest adjustments
and largest potential negative impacts on unskilled labor employment levels in the
Philippines and Thailand. The worst case changes are all less than one percent,
however, even in the long run.*

When we consider just agricultural labor, the results are more significant. This result
suggests that the burden of adjustment falls unevenly with unskilled labor employed
in agriculture and the food processing industries generally having to shift activities at
rates greater than the average shift, and having a greater probability of being
temporarily unemployed in the adjustment phase. Hence, for example, unskilled
agricultural labor in Malaysia must adjust at nearly 20 times the rate of unskilled labor
overall, and is ten times more likely to face temporary unemployment (at worst).

The comprehensive agricultural reform scenario would, not surprisingly, entail much
greater adjustment. Our results indicate that the most adversely affected economies
would be Republic of Korea, Malaysia, the Philippines, Thailand and Vietnam, where
temporary falls in employment of unskilled labor in the region of 1-2 percent are
possible, with a disproportionate burden borne by agricultural workers (especially in
Malaysia). The effect on agricultural labor in the long-run is marked.?

In summary, adjustment costs are temporary, and are part of the price of increased
efficiency in the long term. Computable general equilibrium modeling does not
address this issue directly. Nonetheless, our simulation results indirectly indicate that
moderate sectoral adjustment is likely in agriculture throughout the region under
Doha, and that the cost of adjustment are likely to be borne in large part by unskilled
agricultural labor. This effect may contribute adversely to poverty during the
adjustment phase if other policies are not put in place to address transition problems.

7 Concluding Comments

In this paper we have considered the potential implications of agricultural trade
reform under Doha on overall welfare and poverty for economies in the Asia-Pacific
region. The approach has been to survey the results of the limited number of detailed
country studies, and construct new results based on simulations using the GTAP
model. The latter differ from existing work by concentrating on the agricultural reform
in the ESCAP region, drawing on the latest proposed modalities and tariff data,

¥ Moderate changes are also observed in New Zealand and Australia, largely rejecting pulling of
resources into agriculture. On the other hand in the Republic of Korea and Singapore there are large
adjustments rejecting pushing resources out of agriculture. The percentage change for Singapore is
large also, but its economic significance must be interpreted in the light of the overall significance of
agricultural production for Singapore, which is less than one percent of GDP. Similarly, agricultural
output as a proportion of GDP is low in Japan and Korea. In any case, we would suspect that developed
economies are better equipped to deal with transitional problems.

2 This is perhaps a little misleading, since the adjustment period in the long-run is, by definition, longer.
That is, we expect that the process of moving capital also takes time, so the “instantaneous' impact on
unskilled labor is overstated.
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making use of the latest poverty elasticity estimates, and addressing the issue of
adjustment costs.

The results suggest that the level of agricultural reform currently being considered
under Doha does not make sufficient cuts into the binding overhang to generate large
welfare benefits. The very moderate cuts currently being proposed will likely have
only a limited impact on developed economies. We do find some evidence to suggest
that preference erosion may lower welfare in some economies, as may rising world
prices, but again at very low levels given the limited degree of actual liberalization
proposed. In aggregate welfare terms, many developed economies would do better
by engaging more fully in the liberalization process, since own reform gains are
under developing country control and likely to be more substantial than any
conceivable benefit from tariff preferences. Most developing countries in the region
would be winners in aggregate welfare terms from comprehensive agricultural trade
reforms.

In terms of poverty, our aggregate results suggest that agricultural trade reform
currently proposed under Doha may indeed hit the poor disproportionately in some
countries in the region, by lowering unskilled wages and/or raising the prices of basic
foodstuffs. However, the aggregate poverty levels decline by moderate amounts.
This result is consistent with the results of the detailed studies available. The effect of
comprehensive reform is a much more robust and broad-based decline in poverty
levels in the region. The temporary burden of adjustment, however, does tend to be
borne inequitably by the owners of unskilled labor, in particular those employed in
agricultural activities.
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Table 1: Proposed Agricultural Tariff Cuts Under Doha

Developed Economies  Developing Economies SVEs
Tariff Band  Cut Tariff Band ~ Cut Tariff Band  Cut
0-20 48-52% 0-30 32-35% 0-30 22-25%
20-50 55-60% 30-80 37-40% 30-80 27-30%
50-75 62-65% 80-130 41-43% 80-130  31-33%
75 66-73% 130- 44-49% 130- 34-39%

Source: Committee on Agriculture (2007)

Table 2: Proposed Agricultural Domestic Support Cuts Under Doha

Total Bound AMS OTDS
Support Band  Required Cut Support Band  Required Cut
0-$US15b 70% 0-$US10b 75-85%
15-3U540b 60% 10-$US60b 66-73%
FUS40- 45% $US60b- 50-60%

Source: Committee on Agriculture (2007)
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Table 3: Applied Tarift Rates in Agriculture/Food Products (%4)

Simple  Weighted Standard

Country/Region Year .. Minimum  Maximum
: Average  Average Deviation
Agriculture
Australia 2006 0.3 0.2 1.1 0.0 5.0
Bangladesh 2006 13.3 3.4 10.4 0.0 25.0
Canada 2006 1.0 0.2 6.3 0.0 94.5
Sri Lanka 2006 22.5 17.4 12.8 0.0 75.0
China 2005 10.5 10.4 5.7 0.0 G65.0
Hong Kong, China. 2006 0.0 0.0 0.0 0.0 0.0
India 2005 27.2 31.0 26.9 0.0 105.0
Indonesia. 2006 2.7 1.4 3.0 0.0 20.0
Japan 2006 2.5 2.3 5.8 0.0 40.0
Korea, Rep. 2004 48.3 200.1 123.2 0.0 B&T.4
Malaysia 2005 1.7 0.5 5.6 0.0 40.0
Mescico 2005 7.4 2.6 11.8 0.0 125.1
New Zealand 2006 0.5 0.0 1.6 0.0 7.0
Philippines 2005 7.0 7.2 9.6 0.0 50.0
Russian Federation 2005 8.2 6.6 4.5 0.0 15.0
Singapore 2005 0.0 0.0 0.0 0.0 0.0
Vietnam 2005 15.5 10.8 15.2 0.0 50.0
Thailand 2005 19.5 11.0 17.5 0.0 G0.0
United States 2006 2.2 2.2 43.8 0.0 350.0
European Union 2006 1.7 1.7 3.9 0.0 20.0
All Countries 2006 8.7 10.4 254 0.0 B&T.4
Food Products
Australia 2006 1.5 1.1 2.2 0.0 5.0
Bangladesh 2006 21.1 11.7 7.4 0.0 25.0
Canada 2006 3.1 1.0 3.9 0.0 26.5
Sri Lanka 2006 23.0 20.6 13.6 0.0 100.0
China 2005 15.4 11.6 9.5 0.0 G5.0
Hong Kong, China. 2006 0.0 0.0 0.0 0.0 0.0
India 2005 45.6 66.1 50.8 0.0 182.0
Indonesia 2006 11.1 9.2 44.6 0.0 170.0
Japan 2006 9.7 7.8 9.6 0.0 50.0
Korea, Rep. 2004 32.2 20.3 101.5 0.0 =00.3
Malaysia 2005 3.9 4.1 6.5 0.0 40.0
Mexico 2005 12.7 4.6 19.4 0.0 254.0
New Zealand 2006 2.5 1.1 2.9 0.0 7.0
Philippines 2005 9.7 7.1 12.2 0.0 65.0
Russian Federation 2005 11.4 11.0 4.6 0.0 20.0
Singapore 2005 0.0 0.0 0.0 0.0 0.0
Vietnam 2005 31.4 27.2 25.6 0.0 100.0
Thailand 2005 20.6 10.1 16.9 0.0 G65.0
United States 2006 3.7 1.6 13.6 0.0 350.0
European Union 2006 4.9 4.0 7.4 0.0 74.9
All Countries 2006 14.1 =1 40.1 0.0 3000.0

Source: WITS
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Table 4:

Bound Tarift Rates in Agriculture /Food Products (%)

Country,/Region Year Simple  Weighted E&tm?.cla:rd Minimum Maximum Binding
: Average  Average Deviation Coverage
Agriculture
Australia 2006 1.6 2.5 4.3 0.0 25.0 100.0
Bangladesh 2006 179.5 157.9 H6.2 7.5 200.0 094.1
Canada 2006 1.6 1.0 6.9 0.0 94.7 100.0
Sri Lanka 2006 49.4 49.3 4.0 5.0 60.0 95.7
China 2005 124 16.0 9.4 0.0 65.0 100.0
Hong Kong, China 2006 0.0 0.0 0.0 0.0 0.0 98.4
India 2005 94.3 87.3 36.6 10.0 150.0 99.6
Indonesia 2006 43.7 33.9 8.9 27.0 160.0 100.0
Japan 2006 3.0 2.5 6.7 0.0 32.0 100.0
Korea, Rep. 2004 52.1 167.3 129.8 0.0 8874 99.2
Malaysia 2005 7.1 7.7 13.2 0.0 90.0 99.6
Mexico 2005 31.9 33.6 11.1 0.0 45.0 100.0
New Zealand 2006 1.8 0.6 4.4 0.0 26.0 100.0
Philippines 2005 34.6 a3.7 14.3 3.0 60.0 97.3
Russian Federation 2005 - - - - - 0.0
Singapore 2005 9.9 9.6 1.1 0.0 10.0 99.6
Vietnam 2005 - - - - - 0.0
Thailand 2005 32.9 35.9 24.7 0.0 215.0 98.4
United States 2006 4.8 4.7 49.3 0.0 350.0 100.0
European Union 2006 3.6 4.3 4.9 0.0 20.0 100.0
All Countries 2006 50.5 23.5 47.3 0.0 887.4 77.0
Food Produets
Australia 2006 3.9 5.0 b4 0.0 29.0 100.0
Bangladesh 2006 188.8 193.0 43.0 20.0 200.0 81.1
Canada 2006 4.7 5.1 16.2 0.0 238.3 100.0
Sri Lanka 2006 49.9 47.8 3.6 5.0 60.0 094.2
China 2005 16.8 12.2 10.5 0.0 65.0 100.0
Hong Kong, China 2006 0.0 0.0 0.0 0.0 0.0 100.0
India 2005 1227 185.5 59.8 15.0 300.0 86.6
Indonesia 2006 48.7 72.8 28.1 9.0 210.0 100.0
Japan 2006 10.4 10.1 10.0 0.0 61.9 98.7
Korea, Rep. 2004 49.9 7.9 106.9 0.0 8200.3 04.2
Malaysia 2005 15.6 13.6 20.7 0.0 168.0 92.7
Mexico 2005 R 36.7 7.9 0.0 72.0 100.0
New Zealand 2006 8.1 10.1 8.6 0.0 35.2 100.0
Philippines 2005 373 30.9 9.2 5.0 20.0 54.2
Russian Federation 2005 - - - - - 0.0
Singapore 2005 9.4 8.4 2.4 0.0 10.0 100.0
Vietnam 2005 - - - - - 0.0
Thailand 2005 31.5 5.6 28.7 0.0 216.0 98.7
United States 2006 7.8 3.8 22.9 0.0 350.0 100.0
European Union 2006 9.9 9.3 8.5 0.0 74.9 100.0
All Countries 2006 56.3 24.4 65.0 0.0 3000.0 73.1

Source: WITS
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Table 5: Base Pattern of Trade/Production in Agricultural /Food Products

Imports Exports  Production Net Exports  Self Suthiciency

Country/Region

(US$ millions) (%)
Agriculture
Australia 624.0 23403 24071.3 TT16.3 132.1
New Zealand 279.2 1720.0 T142.8 1440.8 120.2
China 12006.2 T264.8 279963.3 -4741.3 08.3
Hong Kong 2431.0 16.8 2159.2 -2414.3 -11.%
Japan 16194.0 1275.1 T1TGT .S -14919.0 0.2
Republic of Korea 4958.2 a80.0 271531 -4378.3 83.9
Indonesia 2310.3 2445.2 21934.9 134.9 100.6
Malay=ia 2274.5 1172.9 A044.7 -1101.5 G5.9
Philippines 10999 T83.3 17162.0 -316.6 095.2
Singapore 1536.9 hd7.8 GRE.G -089.2 -43.6
Thailand 1592.7 2021.5 144498 1328.7 106.2
Vietnam 333.0 1195.4 G050.4 =G2.4 114.3
Bangladesh 1019.6 131.1 125341 -BEE.0 092.9
India 2373.5 3209.2 13581199 =35.7 100.6
Sri Lanka 363.9 024.2 4503.3 530.3 111.8
Clanada 48556.7 0587.8 25204.9 47321 118.8
USA 19235.1 336619 206040.3 14426.% 107.0
Mexico HeG0.6 4057.2 J47TRAG -1603.4 05.4
Russian Federation 3011.4 ®R7.5 20320.7 -2123.9 92.8
South & Central America  STO7.7 27TH88.4 137101.5 1=880.7 113.5
European Union 721924 44177.8 260056.1 -28014.7 20.3
Rest of World 200148 24366.3 417595.9 -hh48.5 08,7
Food Products
Anstralia 2606.3 10443.5 A5301.2 THAT.1 122.2
New Zealand 960.1 65058 110445 5635.7 151.0
China 5971.4 O634.3 1708429 36629 1021
Hong Kong 4942.6 360.6 4910.5 -4582.0 6.7
Japan 34841.5 2317.5 J10018.2 -32524.0 80.5
Republic of Korea 54321 20435 431018 -3388 .6 092.1
Indonesia 1828.9 4585.3 33007.3 2TH6.5 108.1
Malayzia 2569.6 hh01.1 947418 2631.5 127.0
Philippines 24387 1571.5 211198 -BGT.2 095.9
Singapore 3149.7 23333 4340.4 -816.4 81.2
Thailand 2025.5 09544 238198 T055.9 129.6
Vietnam 1227.2 1857.6 5483 .4 630.3 111.5
Bangladesh 926.7 322.0 10530.2 -604.7 94.3
India 2297.0 8222 50463.1 1525.2 103.0
Sr1 Lanka J80.1 130.6 1501.2 -2h8.5 828
Clanada O175.7 11264.4 H6526.8 20887 103.7
USA 255217 32550.6 Th4507.0 -2071.1 099.6
Mexico Y 4202.0 1050501 -1575.7 U85
Russian Federation TRO0.4 3101.1 31408.7 -4T98.3 847
South & Central America  13093.5 32680.2 221491.3 15686.6 105.4
FEuropean Union 137036.7 1372804  812501.2 243.7 100.0
Rest of World 44214.1 257974 359719.1 -18416.6 04.9

Source: Dimaranan (2006)
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Table 6:

Sectors and Regions in the GTAP6 Aggregation

Sectors Regions
Paddy rice Processed rice Anstralia
Wheat Sugar New Zealand
Other cereal grains Other food products China
Vegetables, fruit, nuts Beverages & tobacco Hong Kong
01l seeds Textiles Japan

Sugar cane, heet Wearing apparel Republic of Korea
Plant-based fikers Leather products Indonesia
Other crops Wood products Malaysia
Cattle, sheep & goats, horses  Paper products, publishing Philippines
Uther animal products Petroleum, coal products Singapore
Raw millk Chemical, rubber, plastics Thailand
Woaol, sill-worm cocoons Other mineral products Vietnam
Forestry Ferrous metals Bangladesh
Fishing Other metals India

Coal Metal products Sri Lanka
(il Motor vehicles & parts Canada

Gas Other transport equipment USA

Other minerals Electronic equipment Mexica

Cattle, sheep and goat meat
Other meat products
Vegetahle oilz and fats
Diairy products

Other machinery & equipment
Other manufactures
Services

Russian Federation
Sonth & Central America
European Union

Rest of Warld

31



STLOT Hﬁ._”jﬂ._.h 1= m .HH.“_.L U ST n._._m.

A @seq Jo efeiuandad v se A = J059%
A Jo yusuodmios epely jo suIa], = 1O
A Jo jusuodiioes ADUSIDIgs SARIO[[V = HY

uorjeles juafeambiy = AH

15BFONT

900" OEFCS-  O0TLR-  LGIFIL- LOO- LEER O REBL- GLI9T PIIOAA JO 358y
T0°0 RGO~  FZO9T 99611 zZ00 £007-  CTZI6T  TOTLT oty weadoanig
£0°0 LOzF 6'S€ 9°'GoF FO'0 0'8LG 67 FTL09 ESLIBUNY [RINIS) 2§ TANOS
60°0- 6F6-  ORLI-  GELE- 110" FOST-  TFOI- FEPe- TMOTIRIDPS] WRISSTIY
z00- ZFIF-  €0L% 6GEFI- 00" RL9E T6LT L8R~ OOTXATA
T0°0 GRLOT  LFOF  TERFI TO0 6FSTIT 069 G EITT VS0
100 GGZT LFCTI- 8 0L T0°0 6°L1Z 67 .2T1- 0706 wpEuwe)
zZ00 z0- ¥ 6°E 0070 G- ¥ F0- BuB] g
z00 1T°¥FG G OF 9F6 1070 T SF 0°K]T 799 BIP]
90°0- 9FT- 1€ 112" 60°0- 7 ee- G9- G 6E- Usape[sued
00" oF- 0°'6- £er- zo0- eI- 06 £9- TTETIIST A
P10 G'6L 1°9L 0961 110 9L 686 L'0ET prereT ],
£0°0 L'ST 68 G'ZC z00- T°E1- LT LGT- arodesurg
S00- 8- Z0e- Fee- F0'0- 1 9€- 9F G TE- sautddpig g
£0°0- 0 T¥- 8T 9°zZ- £0°0- ol et Pl 0°0%- BIS ABRTA]
F0°0- Frae- FGI- QEG- F0°0- GG LZI- £F9- BISAUOPU]
zZz0 1128~ T9LIT 0556 61°0 REGET- TFL6 £RI8 BAION JO onqndayy
00 C06L- G LO06T  TATIC F0°0 G698~ T08EZ  LFIGT uedep
00°0 RZ- 60" Lg- T00- FEr- ¥z RGT- Fuoy] Suoy
F0°0- LGZE-  €GTI- O 1FF- FO'O- I 099 FALP- VUL
F9°0 T'LE€ 97T [ et LL°0 9068 T°0- F 068 puB[Eay7, manN
1Z°0 LFFL GO GG ¥Z°0 LTOS 1°6G 6°0GS BI[EI}SILY
o (smorur g ) o (smorur $90) )
daD% oL v A R e X AV A norFey]
uny] SuoT unyy oy

BI[O(] 2P| ULIOJo} [BMINDLIS Y JO 120 2I8f[PA) 21850158 ¥ pojetansy L o[qe],

32



.,..&..H__Um.u—dﬂjﬁﬂ 1= m.ﬁ...q.“_.L U ST QW

JCI5) 2seq Jo efeiusolad v se A = J([59%
A Jo wmsuoduios spell Jo suls], = O

A Fe Juatodumos LnUCm-.HUEm- 2ATIEDO[Y = HV

uonenes Juapeainby = Aq
ISIQONT

G600
GO0
ann
FO'0
<00
£0°0
9070
EL0
=10
Fo0-
ET°0
980
<00
010
F6°0
00~
6%°0
oo
cra
=200
001
090

ddD%

1L E'TT16C 0'OFEE
T LLL 9°0T=Y 9 LRGL
9°5aT- BIEEE ae9e
T'ele S RS LR80T
L9Fs- 1zl LT by
EROLT £eah 9 I69e

199 FrLOY Eerr
601 99 0911
T'8F4- ¢'ooel A
L9L- LG 061~

£F 1'6E GET
LTI P ROC 641

'8 48 991
E'ECT- £04 T'EL-

£FGL 7oL 9°0ER
T°TOT 6021~ RGa-
FOroT-  9T69TE T'ETTE
O0°LOTE-  O'TRL6T  TFTOLT

GTE6T =G ET0C
0'0EL- 88T~ 0816~
Fraey £6l- 1904

o 908 G L L el
(suoruu g5 )
LOL v AT

uny Suwo

=0°0
2000
00
000
e00-
<00
F0°0
9970
2070
or°o-
FL O
0
10°0
w00-
E8°T
L0°0
¥
610
ar-o
=0°0-
S0°T
SE0

daD

G TTOT-  F'RE68C 9°9R%IT
G'OTG6T 6878 6'90FY
STST ®O6E FeLy
va6e 9°NG6E or
i Wiy LR OLLT-
LLTST 19T 0'6LIE
6'9LT 6°6%F (IR

9°R01 1'E- ERHI] |
1 IR9- il E14E
F8L- £'CE T9%-
I'El G°EE G 9T
1'¢lt C'OET P804
e 9°C 9
0F0T1- 0°9. 6LE-

6 LTET FRET FOFET
G0LT A I STOT
OTLL-  TET9C  T'IFLT
G°6T8E-  RULRROT  6°L008

6°TOT £C Crat
¥ oc6- 105 GOLG-
SFES L¥- B4

o Rall FFIL GeFCl
(suorr g5 )
LOL v A

uny Ho7Ys

PIOAN 30 359YH
ot ) weadoans
OIS [RIVTE) 2§ [IN0g
uoryRIapa Werssny
OOTHA]

Vi

BPRIE)

eyue] 1y

BIpuy

eape[ouey
TIBTIEaT A
puerey,
arodedurg
sourddig g
BIEAR]BTA]
BISSUOPII]

waIoN Jo olponday]
wedep

Fuon] Suoy

Burg)

pue[esz, maN
BI[BIISTLIY

elaiiet=ht

ULIOJa}] [BINGIOLSY aalUapIdmo ) Jo o oIvjRA) 21RF0ISE y pojeuillsy R o[qR],

33



(L00Z) Mred priog, ‘[eoa0d [sunog

LT £'8 L'9T z'ee 00 1o Pl 81 98 STIT T00G eI
0% 29 ol RGT 00 00 90 60 0ZF T TO0E pue g,
97 1zl 6L q'Th 10 Lo I’ 86 ZOF FS0T T00G e 1g
LT Py L 4 80T 10 7o 07 8T 968 S0 T00Z moneIapa wwssmy
9L £'91 e 6% 90 T ot GET TOF  60IT 0002 soutddiu g
6 L9 Z1e Z1e £0 G0 £r £r U6F LT0Z T00Z oanal
90 61 6T 88 00 00 00 I'0 TeF LTEE L66T wisdepe]y
z9 6T 0211 6'29 Z0 01 91 =) €¥e €18 2002 wtsauopu]
901 s 2991 09 11 6'€ 629 €61 0C  GO0L 000G (weqp)) wrpug
612 807 G079 788 P'E 01 L'208 81F  I'se €70 0002 (feary) etpu
€0 L0 8T T'E 10 10 o7 £0 CgE €61z TO0C (weqapy) vy
xal £'6T qL0g 159 91 0G 0°GL1 FZZ 08 LS9 7002 (feany) wuig)
€1z T6¢ POt Z8 ot FOT 178 €TF  FEE  G9F 0002 speueg

(%) den (%) den  (swoypu) () onpwyg (%) (den (%) den  (suwoyuu) (%) omwy (%) (§) swoou]  reeg

A118a0]  AMBA0 ]  JUNOOPESH  JUNOOpESH Ayeac ] AMBA0 ] JUNOOPESH  JUNOOPRAl]  IUIY) ues |y Bye(] uoIFay

aur A1aa0] Aep/7g

aur £y19a0,J Sep/ 1§

U015y JVOSH 21 ur sermotooy Sutdofeas(] 107 Aenbau] amoou]/ 11840 Jo S101e21PUT (G 9]qET,

34



Table 10: Estimated Change in Unskilled Wage Deflated by Primary Good Prices (%)

Region Doha Comprehensive
= Short Run  Long Run sShort Run  Long Run
Anstralia 0.0 0.4 0.4 0.1
New Zealand 0.0 0.4 0.5 1.2
China 2.6 2.9 6.1 6.8
Hong Kong 0.0 0.1 0.5 0.7
Japan 6.8 7.8 13.7 17.0
Republic of Korea 6.7 7.5 21.8 22.6
Indonesia 1.0 1.3 3.6 4.2
Malaysia 0.0 0.2 -0.4 1.8
Philippines 2.2 2.9 7.4 8.5
Singapore 0.4 1.0 1.5 2.3
Thailand 4.7 6.1 11.9 14.2
Vietnam 0.9 1.0 8.7 9.0
Bangladesh -0.4 -0.3 2.5 2.4
India -0.9 -0.9 1.6 1.6
Sri Lanka -0.3 -0.2 -1.7 -1.4
Canada -0.6 -0.2 2.1 1.5
USA -0.1 -0.2 0.1 0.0
Mexico 0.8 0.8 29 2.3
Russian Federation -0.4 -0.1 4.7 4.9
South & Central America 0.2 0.5 2.6 2.8
European Union 1.2 1.1 2.6 2.6
Rest of World 0.0 0.2 4.4 4.6

Source; GTAP simulations
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Table 11: Change in Indicators of Poverty Under Doha Agricultural Reform

Short Run Long Run

Clountry Headcount Headcount Poverty Headcount Headcount Poverty
Ratio (%A) (A millions) Gap (Td) Ratio (%A) (A millions) Gap (%A)

51 /day Poverty Line

Bangladesh 0.7 0.4 1.1 0.6 0.3 0.9
China (Rural) -5.9 -10.3 9.0 -6.6 -11.45 -10.1
China (Urban) -6.3 -0.1 -3.5 -7.1 -0.1 -3.9
India {Rural) 1.9 5.9 29 2.0 5.9 2.9
India (Urban) 24 1.3 3.7 24 1.3 3.7
Indonesia BT -0.9 -7.5 -7.3 -1.2 -9.6
Malaysia -0.5 0.0 -0.5 -1.8 0.0 -1.7
Mexica -2.5 -0.1 -3.0 -2.8 -0.1 -34
Philippines -6.2 -0.6 -10.5 -8.1 -0.8 -13.7
Russian Federation 1.9 0.0 1.3 0.3 0.0 0.3
Sri Lanka LT 0.0 24 1.2 0.0 1.7
Thailand -73.4 -0.4 -55.9 -95.0 -0.5 -100.0
Vietnam -11.3 -0.2 -14.8 -12.3 -0.2 -16.1
52/day Poverty Line

Bangladesh 0.2 0.2 0.4 0.1 0.1 0.4
China (Rural) -2.3 -11.8 -4.0 -2.6 -13.2 -4.5
China (Urban) -10.2 -1.7 9.1 -114 -1.9 -10.1
India (Rural) 0.3 2.2 1.1 0.3 2.2 1.1
India {Urban) 0.9 1.6 1.6 1.0 1.6 1.6
Indonesia -1.4 -1.6 24 -1.9 -2 -3.1
Malaysia -0.1 0.0 -0.2 -0.4 0.0 -0.6
Mexica -1.2 -0.3 -1.6 -1.4 -0.3 -18
Philippines -2.5 -0.9 -39 -3.3 -1.1 =8.1
Russian Federation 0.9 0.2 1.2 0.1 0.0 0.2
Sri Lanka 0.5 0.0 0.7 0.3 0.0 0.5
Thailand -9.3 -1.5 -14.8 -12.0 -1.9 -19.1
Vietnam -1.7 -0.5 -2.8 -1.9 -0.5 -3.0

Source: GTAP simulations and calculations from Poveal, World Bank (2007)
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Table 12: Change in Indicators of Poverty Under Comprehensive Agricultural Reform

Short Hun Long Hun

Country Headeount Headeount Poverty Headeount Headecount Poverty

Ratio (%:A) (A millions) Gap (%A) Ratio (%A) (A millions) Gap [%A)
51 /day Poverty Line
Bangladesh -4.5 -2.5 =73 -4.5 -24 -73
China (Rural) -14.1 247 217 -15.6 -27.3 -23.9
China {Urban) -15.3 -0.2 -8.5 -16.9 -0.3 -9.3
India (Rural) -3.4 -10.2 -5.1 -33 -10.0 -4.9
India (Urban) -4.1 -22 6.4 -4.0 -2.1 -6.3
Indonesia -19.4 -3.2 -25.6 -22.8 -3.8 -30.0
Malaysia 43 0.0 41 -20.0 0.0 -19.2
Mexico -9.6 -0.4 -11.4 -T6 -0.3 -9.0
Philippines -20.5 -2.1 -34.9 -23.4 -24 -39.9
Russian Federation -20.5 -0.5 -19.2 -21.0 -0.5 -19.7
Sri Lanka 9.6 0.1 13.1 7.7 0.1 10.6
Thailand -100.0 -0.6 -100.0 -100.0 0.6 -100.0
Vietnam -100.0 -14 -100.0 -100.0 -14 -100.0
%2/day Poverty Line
Bangladesh -1.1 -1.2 -28 -1.1 -1.2 -28
China (Rural) -5.6 -28.4 9.6 -6.2 -31.3 -10.6
China {Urban) -24.5 -4.1 -21.8 -27.1 -4.5 -24.0
India (Rural) -0.6 -38 -1.9 0.6 -3.7 -1.8
India (Urban) -1.7 2.7 -28 -16 -2.7 2.7
Indonesia -4.9 -5.5 -5.2 -G08 -6.5 9.7
Malaysia 1.0 0.0 1.5 -4.6 0.1 -6.8
Mexico -4.6 -1.0 -6.2 -3.T -08 -4.9
Fhilippines -8.3 -2.9 -13.0 -0.5 -3.3 -14.9
Russian Federation -10.2 -2.5 -13.3 -10.5 -2.6 -13.6
Sri Lanka 2.5 0.2 41 2.0 0.2 33
Thailand -23.4 -38 -37.4 -27.9 -4.5 -44.5
Vietnam -16.3 -4.3 -26.3 -16.9 -4.5 -27.2

Source: GTAP simulations and calculations from Poveal, World Bank (2007)
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