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Foreword

There is general agreement about the importance of the role playestie in development policies,
and the governments of Latin America and the Caribbean are accyprd@eling to expand their
countries’ trade and improve the quality of their internati@pecialization as an integral part of their
development agendas.

Trade provides opportunities to generate economic growth, réukemeality and increase the
incomes of the poor. In particular cases, however, the effettadsf opening can be detrimental to
the welfare of the poorest unless it is supported by spaoiestments and domestic support policies.
These are particularly important where SME competitiveness andona® training are concerned.

Furthermore, there is a complex dynamic at work in the interabtween trade policies and
social variables. Relative price changes deriving from liberalizé&tiot to alter the way resources are
allocated, transforming production and employment structurdspatentially causing winners and
losers to emerge. While some producers may lose competitsvandsgo out of business, with the
consequent rise in unemployment and loss of income for fheted population, others break into
new markets and are in a position to expand their operationtheindvorkers’ incomes. There is a
more direct effect on consumer goods prices, which immediatglgdirconsumers as they benefit
from cheaper, higher-quality products. To the extent thae tiideralization brings this improved
consumption basket within the reach of the poorest grougi®uwti any change in income, these
groups will enjoy greater purchasing power and enhance te#are.

Whether or not trade reforms benefit the poor depends ricdruthe ability of countries to
expand their markets and procure cheaper inputs but also on ammepgnsation, regulation and
promotion policies:

() measures to make it easier for lower-income producers or exddeparticipate
effectively in stable export flows (access);

(i) measures to offset any negative effects of reforms on the mudstrable groups
(compensation);

(i) measures to improve the regulatory framework with a view toecting distortions
(regulation), and

(iv) productive development measures to improve the ptivityc workforce quality and
networking capabilities of SMEs so that they carlescg production and capitalize on
trade promotion measures while improving their asteginancing (promotion).
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Measures of this kind, known as complementary messare at the heart of the studies
presented here. The recent empirical evidence shatghth distributive effects of trade opening, if
unaccompanied by other policies to secure a balanistdbdtion of its benefits, may actually be
detrimental to the welfare of the poorest segmeiritsegpopulation.

To address these issues, in September 2008 thedbiwk International Trade and Integration
of ECLAC began implementing the Poverty, Trade Poliog Complementary Policies project as a
component of the programme of cooperation betweedAEC and the Spanish International
Cooperation Agency for Development (AECID), “Policigsd Instruments for the Promotion of the
Growth in Latin America and the Caribbean II”.

Two regional seminars and eight country-level seminars wedeumeler project auspices in
seven different countries (Brazil, Chile, Costa Rica, Ecuddaraguay, the Plurinational State of
Bolivia and Uruguay), involving representatives of the juulsind private sectors, international
organizations, non-governmental organizations (NGOs) and acadsina@l.these events, particular
recommendations for public policy measures were discussed drotechnical and economic
perspective, including measures to: a) use the benefits of tragkrve the interests of vulnerable
groups and b) encourage local and regional dialogue on tldetmegoply policies that complement
trade policy in areas related to human capital accumulation, ib&eély of public social spending,
the promotion of public-private partnerships to form eatihains oriented towards external markets,
the reduction of levels of protection that generate economicidieeify and the lessening of
subnational inequalities, among others. These issues are dbadtt \ength in the different chapters
of the book.

ECLAC aims to enhance the ability of the region’s governmenidevelop foreign trade-
related strategies that can help to relieve poverty while cotirgpuo the formulation of
complementary policies that enable the poor to benefit fpporunities arising out of regional and
international trade.

We are aware of the difficulties involved in this processemjithe wide spectrum across
which the different public policies suggested need to be apigivithstanding this, we at ECLAC
are convinced that this is the way forward for growth \eitfuality. Accordingly, we are delighted to
present this volume and its wide range of studies with toeicrete recommendations for policies to
address a variety of specific situations affecting the pooresinast vulnerable groups. The goal is to
provide governments and the academic and business worlds wgthcaifindings and lessons from
experience and good practice that allow them to move more quiskérds policies that can forge a
more advantageous link between participation in the global ecqonionoyation, competitiveness and
the reduction of inequalities.

Alicia Barcena Osvaldo Rosales
Executive Secretary Chief
Economic Commission for Division of International Trade and Integration of ECLAC
Latin America and the Caribbean
(ECLAC)
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Introduction

With a view to learning lessons about the interactions betwade and poverty through their various
channels, this book brings together the different studialysing these connections from a variety of
angles and with different approaches. Rather than laying datandard methodology for evaluating
the impacts of trade policy decisions on poverty, the lodiovied by the group of studies presented
in this volume is the discovery of common denominatorsefmmomic policy decisions intended to
complement trade policy measures, setting out from theigrositat each country has the sovereign
right to determine its own development strategy and roleeirglobal economy.

One of the main conclusions is that while trade measures at tinérycéevel have a large
potential impact on poverty reduction in vulnerable populati@@mplementary local and national
policies have a key role to play in reducing the negative inmgiacade liberalization and increasing
its benefits. The project also helped to identify issuesnfiore in-depth analysis, such as the
importance of family farming and partnership in anti-poveffprts; long-term social policies, such
as education; the importance of involvement by micro, smallnaetium-sized enterprises in export
chains and in the incomes of poorer groups; and the neethfiy about the channels through which
trade policies interact with poverty at the regional and secteval ko that complementary anti-
poverty policies can be designed.

In the course of this project, detailed case studies were comnadsiwith a view to
obtaining relevant recommendations for a pro-poor publicydrientation that takes trade policy
into account. These studies have a twofold purpose: (a) tarietethe effects of changes in trade
policy and (b) to identify measures that have been or wilad@pted to mitigate the undesirable
effects of trade.

The studies presented in this volume can be grouped intotjires A first group evaluate
the effects of trade policy changes on trade itself, and themceingome distribution and poverty. A
second group analyse the link between trade policy and povladyg Wwuman capital accumulation
policies are applied, meaning an increase in the endowment @dskilbour. A third group focus
particularly on the definition of ex post analysis methodm®s, and include an evaluation of a
collective initiative to bring vulnerable groups into interoiaél trade in one of the poorest regions of
Paraguay (Caazapa) and an estimation of the effects of lower tarifisusehold welfare in Chile.
Both methods are presented as possible case studies thateoeididated for other countries.

In chapter I, Duran, LaFleur and Pellandra present an integeatmaitive summary for all
the papers in the book, and from this they derive a setcoinmendations focusing on the concrete
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application of complementary policies to strengthen the liskwveen trade, growth and poverty.

Among other things, they highlight (a) inclusion ofgdbessues in countries’ national development
strategies, (b) the need for prospective studies on the [gobsibefits and losses deriving from the
establishment of trading relationships with third cowstror the application of unilateral tariff

reduction measures, (c) promotion of public-private parti@sst{d) the design of incentives to

encourage capacity-building in organizations connecting togsthalt farmers or vulnerable people

with exporting potential, and (e) appropriate investmentoafas spending earmarked for human
capital accumulation.

In chapter Il, Wong and Kulmer analyse the poverty iasome distribution effects that might
ensue if a free trade agreement between Ecuadohartlitopean Union is signed. The study concludes
that trade opening by the European Union and Ecuaitigenerate export and import growth, although
this will be very modest, given that most prodwetported by Ecuador to the European Union already
benefit from special tariff preferences under theameed Generalized System of Preferences (GSP+).
The main benefit obtained by Ecuador would basidadlythe retention of GSP+ in future, providing
greater certainty for exporters. The best resulseadr a scenario where the European Union offers
wide-ranging preferences and better conditionscokss for bananas, although this creates a major
policy challenge, as the greatest benefits accryestahree of the country’s provinces (Guayas, Los
Rios and EI Oro), while welfare in other agricudiusectors declines because of the resources allsorb
by banana growers. This would lead to worsening gyp\end inequality, calling for countervailing
policy efforts to stimulate investment in the waaffected sectors.

In chapter Ill, Telleria, Ludefia and Fernandez evaluate some alteraadtl strategic policies
for the Plurinational State of Bolivia following the engliof preferences under the Andean Trade
Promotion and Drug Eradication Act (ATPDEA), especially flossibility of the country joining the
talks on the partial agreement negotiated between the Andean Cdgnomunitries and the European
Union under a variety of formats (full liberalization or jeriiberalization that excludes sensitive
products). The study concludes that for the PlurinatioteteSf Bolivia, being part of an Andean
Community-European Union (AC-EU) agreement is a better alteentitan maintaining the status
guo whereby the country benefits from the enhanced generaliegégtences granted to it by the EU
(GSP+). However, there is a need for complementary measueasuee that the benefits of trade are
inclusive, as the gains are largely confined to higher-incomeesggraf the population and so do not
necessarily do anything to reduce the current unequal pattercoafe distribution.

In chapter IV, Valdés and Foster analyse the liakwben agricultural trade opening and the
performance of the sector in eight countries ofnLéimerica (Argentina, Brazil, Chile, Colombia, the
Dominican Republic, Ecuador, Mexico and Nicaraduefpre going on to discuss some poverty impacts.
The emphasis is on Latin America during the 1960620eriod, using a database of nominal rates of
assistance (NRA) and relative rates of assistaRiRA) for agricultural support, which includes
information on a number of developing countriessiolgt the region. The main question addressed is
whether the trade regime influences sectoral grotte answer to this provides the basis for some
inferences regarding the influence of the sectgrtavth on poverty, using estimates for the impdct o
agricultural growth on national economic growthjekhin turn affects the incomes of the poorest tijain
Among its main conclusions, the study highlighte #wvidence that countries which attain higher
agricultural incomes (50% above trend growth) dutine period are the ones that have applied lower
levels of protection. As regards the link betweade and poverty, the study concludes that avenagaal
growth in a representative country would have tseene four percentage points higher, or about 9%eabo
its average rate, if protection had been reducdik Bads on to the conclusion that the impact of
agricultural growth on poverty in Latin America atigt Caribbean has been important insofar as lower
protection has increased the income of the poquastile by a quarter of a percentage point.

In chapter V, Bento de Souza combines a computable generabeguilimethodology with
a microsimulations methodology employing data from a vaoétigrazilian sources to evaluate the
social effects of the projected increase in domestic and globah@tdemand for the Brazilian
economy. In particular, the study considers the effects on defmaladbour in agricultural sectors and

10
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in the economy as a whole. This leads on to an analysis ebtieequences for income distribution
and poverty at the national and subregional levels. The mugletisults show higher demand for
ethanol in Brazil reducing poverty slightly, while increasihg poverty gap. Income distribution
improves very marginally. The main reason is that, by cdniviéls the past, the projected expansion
of the sugar cane complex has a new technological basis thatiresiedy on mechanization of
agriculture. The employment gains are concentrated in S&o Pautemine-west regions and among
medium-wage workers, with employment falling among the leskéled in many states of the north-
eastern region. The main policy challenge that arises concerregtheal redistribution of economic
activity within Brazilian, as the effects are not evenly disteu This means there is a need for
efforts to retrain the workers who will be displaced so thay can be absorbed into other sectors of
the economy.

In chapter VI, Rivera and Romagosa use a combination of differethhodologies (recursive
computable general equilibrium, microsimulation techniques badalibration of a human capital
accumulation model) to construct an analytical framework for atialy the impacts on Costa Rica
and Nicaragua of trade policy changes between 2004 and 2@ltheapossible effects of applying
human capital accumulation measures involving an increase in themardb of labour up to 2030.
The study also sets out to establish the complementarity betwaelenpolicy and education policy. Its
assumptions include all the multilateral and bilateral agreemigmisdsand under negotiation by both
countries, particularly the Central American-Dominican Republiee Trade Agreement (DR-
CAFTA), plus implementation of the Association Agreementwbeh Central America and the
European Union from 2011. The results of the trade ypglimulations indicate increases in trade and
output, although these are modest, something that is explayrtbe static nature of the model. When
labour efficiency shocks are simulated, however, growth ragekigher. Thence it is argued that the
main driver of economic growth in both Costa Rica and Nicaragjthe formation of human capital
via education policies. Human capital policies also have a greaparcinon poverty than trade
agreements. Consequently, the poverty reductions estimatgeédgnated scenarios (with both policies
implemented together) are mainly the outcome of human capital alatiomun both countries. The
findings of the study show that human capital investmepssential if the benefits of international
trade are to be reaped.

In chapter VII, Terra and Patrén use the computable generalbeguili methodology for a
country model in order to study the links between workfaiglis, trade in services and growth and
income distribution patterns in the particular case of the Waymn economy. Setting out from the
basis that services trade has been the most dynamic globallthaintlruguay has considerable
potential in this type of trade but also suffers from ceriaeaknesses, they seek to answer the
guestion of whether Uruguay is ready to capitalize on thertppties now opening up in the global
market, and if not, what the consequences might be. Thesfmtwas analysed by means of policy
simulation exercises that assumed an increase in external denras#ilf&intensive services,
following for this purpose the trend of global growthservices trade and an increased Uruguayan
share of this trade. The results of the simulations shatyitha scenario where the education system
does not raise its performance, growing external demand facegieads to a widening of the wage
gap between different worker skill levels. Consequentlyicigsl to promote human capital growth
and greater skills will contribute to a better fit between dehfan and supply of qualifications,
thereby allowing dynamic sectors to expand and reducing ingqual

In chapter VIII, Lépez conducts an econometric studthefrelationship between poverty and
income distribution in Latin America, the focus lgpion establishing the degree of complementarity
between trade policy and public social spending. dJdata on public social spending (education, health,
housing, protection and transfers), non-social spgn¢{tefence, economic affairs, etc.), per capita
income and the stock of social and non-social capitaight countries (the Bolivarian Republic of
Venezuela, Chile, Colombia, Ecuador, Guatemala, H@sl Nicaragua and Panama), this author
evaluates the hypothesis that social or human capiteks provided by the State tend to result inetrad
liberalization benefits that are larger and betteritlisied among households, especially the poorest. Th
findings do indeed bear out this hypothesis by $hgwhat social spending is complementary to trade

11
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policy. The benefits of trade opening, especialidav-income household groups and the middle class,
largely depend on the amount of social capital pexvily the State. Conversely, non-social capital
spending tends to bring greater benefits to thbest groups than to middle-income and poor
households. Thence the conclusion too that thereidemse of non-complementarity between non-
social spending and trade policy, given that thige tgf spending benefits only the richest segments of
society to the detriment of the poor. Where politplications are concerned, the study concludes that
trade liberalization ought to be accompanied by @sgjve reallocation of public spending from non-
social to social goods in a way that gives prioritgftorts to build up the stock of social capital.

In chapter IX, Masi, Setrini, Gonzalez, Arce and Servi psepa methodology involving
surveys carried out among a group of small producers littkedcooperative (Capiibary) to analyse
the link between trade and poverty via the inclusion of sfaallly farmers in a value chain headed
by a large exporter in Paraguay, Frutika, to which they seil dutput of passion fruit (mburucuyd)
and other fruits. The cooperative and the firm are locatederobParaguay’s poorest regions, with a
poverty coefficient of 41.8% and an even higher incidence @&%46n the rural part of the region.
The main focus is on evaluating the impact of the linkage betseeti farmers and Frutika, the
control being a group of family farmers in the cooperative ave no ties to it. The findings as
regards the factors accounting for the different levels ofepipvand the income effects of
participating in the value chain indicate that belonging tofthié farming chain has a very large
influence in explaining why both the poverty gap and the ggvefi poverty are lower among
producers who are in the chain than among those who are avartyfalls by much more in the
group of producers within the fruit farming chain than agthose outside it. Although belonging to
the chain improves the relative position of the farmers conceitnisdnot a sufficient condition for
poor families (which a proportion of these producers ardjetdifted out of poverty. This can only
happen if one or more members of these families are also exdpésywage-earning agricultural or
non-agricultural workers. The findings of the study vyielghortant recommendations for the way in
which a virtuous link can be developed between family farmimiggéwbal value chains.

In chapter X, Duran, Finot and LaFleur propose an ex pesftadology for analysing the
effects of trade policy changes on poverty and income distibon the basis of information from
household surveys, family budgets and the evolution etk tariffs. This methodology integrates
several datasets in a compatible way, making it possible toag@diade policy changes that have
already occurred. The proposed methodology is applied to arfedysehold welfare in Chile. The
authors use different econometric technigues to estimate a sbaigiers and elasticities that allow
the compensating variation to be calculated for the direct amekéhetffects associated with trade
opening between 1999 and 2006, a period when Chile signechider of free trade agreements. This
provides the basis for counterfactual analyses involving pelitiat are alternatives to liberalization.
The results show that, in the case of Chile, the tradeypapiplied in the first half of the 2000s was
pro-poor, as average incomes in the households of the laveeshé quintile of the population rose
by 6 percentage points more than those in the richest quihtihe population and over 5 points more
than the general average. Income redistribution policies desigifi@dour the poorest segments of the
population improve incomes in the bottom quintiles. If pefition in domestic markets also
increased, with the price pass-through channel being supplembpteghpropriate competition
regulation policies, the price gains could be greater. The bepéfiberalization cease to be marginal
for the poor when social policies are targeted on the bottantilgs, and these could improve their
welfare by more than the level observed in scenarios not imgpbamplementary measures.

The main purpose of publishing this document is to doutiei to the presentation of specific
analyses that are conducive to public dialogue about ideas fan@ng poverty reduction measures
in the region and to increase the availability of specific in&diom on the household surveys, input-
output matrices, family expenditure data, price series, etc.utitgrpinned the studies presented by
the different authors in this volume. Again, an increasifgtyised exposition of a set of issues that
are recurrent and of high priority in the work of politidarbusinesses, academics and public
policymakers must necessarily promote and encourage this dialegich is helpful for the design of
public policy generally.

12
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It is important for trade policy at the regional level ® darefully designed, as it cannot be
dissociated from a country’s development strategy. Analyséiseoéffects arising from changes in
trade policy indicate that liberalization alone cannot maximie& tmpact or the benefits producers
and exporters derive from them, and the same is true of thequmxes for poverty and income
distribution. These depend on additional factors more closalyociated with a range of
complementary public policies, and such policies are the ceomakrn of the studies presented.

13
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|. Trade, poverty and complementary policies

José Duran Lima
Marcelo LaFleur
Andrea Pellandra

A. The effect of trade openness on poverty

In the last two decades, the percentage of the developing iixamigl in extreme poverty has been
halved. As poverty rates have fallen, developing countries hes@ni® increasingly integrated into
the global trade system. After the import-substitutionetigpment strategy was abruptly abandoned
following the debt crisis of the 1980s in Latin America dhe Caribbean, the region’s developing
countries drastically lowered their tariffs and stepped up fgeeticipation in global trade. In fact, if
the percentage of exports in gross domestic product (GDRe® as a measure of globalization, the
developing countries are now more globalized than the high-countries.

In Latin America and the Caribbean, poverty reduction has felliothe global trend. Over
the past decade, poverty has fallen in every country in thenregicept Uruguay. On average, the
poverty rate shrank by 1.6 percentage points annually betwe@h &t 2009 (ECLAC, 2010).
Inequality has also fallen. Measured according to the Gini irdeguality in the region decreased by
an average of 3% between 2002 and 2009. These social gains adgealangside economic and
trade reforms. Most of the region’s countries have implemenggdr structural reforms over the past
20 years and now count among the most open trade regimes Wwothd. In terms of trade policy,
most countries in Latin America and the Caribbean have contitwuadtively negotiate free trade
agreements with partners outside the region, particularly thepBan Union and Asian countries.
Since 2002, the countries and subregions of Latin Americah@n@aribbean have signed 36 new free
trade agreements, 4 framework agreements and 2 partial scope agreements

Despite the good results achieved in the trade and social seationg the past decade, the
global economic crisis of 2008 and 2009 revealed the vulngyabflicertain groups to the global
markets. As the global economic crisis drove up commoditggraround the world, poverty levels in
the region rose from 33.0% in 2008 to 33.1% in 200@ging three million additional people into
poverty in Latin America in 2009 and predominantly affectirdjgent groups. The figure would have
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been higher if not for the support provided by socialgydinrough transfers and other forms of social
assistance (see the figure below).

FIGURE I.1
LATIN AMERICA: POVERTY AND INDIGENCE, 1980-2009
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Source: Economic Commission for Latin America ahed €aribbean (ECLAC)Social Panorama of Latin America
2010(LC/G.2423-P/E)Santiago, Chile, November 2010.

The poverty and indigence rates registered at the country leweédet2002 and 2009
underscore the importance not only of trade openness, buifatemplementary policies, for reaping
the benefits of periods of economic growth. Complementarjcipsl should include the most
vulnerable groups and the poor so a greater level of interabiidagration can be achieved that takes
into account the effects of fluctuations in global marketsooiabvariables. The challenge now facing
the region is to maximize the opportunities associated watltetopenness to benefit all sectors of
society while minimizing the negative impacts of that openarghe most vulnerable groups.

Between 2008 and 2010, ECLAC implemented the project Pov&érade Policy and
Complementary Policies, with financing from the Spanish matiisnal Cooperation Agency for
Development (AECID), in order to deepen the current bodynoivledge and provide the region’s
countries with policy recommendations for designing andeémpnting pro-poor trade strategies and
complementary policies. There is little empirical evidence atcthuntry level on the links between
trade and poverty and how policy affects this relationshiprefdver, the differences in socio-
economic conditions from one country to another necessitatey peltommendations that are more
specific and differentiated for each case. In order to expand emgincalledge and inform public
policymakers, the analyses presented in this book introdusefispcase studies of the dynamic
between trade policy and poverty, based on data disaggregabtednictoeconomic level (household
surveys, price studies for specific products, censuses etis)bdok is a synthesis of these studies,
which are presented in greater detail on the project webpage (ECI0AQ).

1. The link between trade and poverty

Although the increase in trade participation and the reductionpamerty occurred nearly
simultaneously, it has been difficult to empirically estdbksdirect causal relationship between the
two variables. There is a broad consensus that trade playgoaroia in development policies by
opening markets for more products and services and loweriragimen prices, and consequently the
region’s governments are promoting trade as an integral pen¢iofdevelopment agendas (Reina and
Zuluaga, 2008). However, taking advantage of these oppoewmindtinot automatic. It depends on a
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number of internal factors that are equally important for geingrgrowth and reducing inequality
and are complementary to the trade policy of these countries.

Studies on the link between trade and poverty stress that inhihe long run it is likely that
trade leads to poverty reduction (Balassa, 1971; Balassa, KAg&9ger, 1978; Bhagwathi, 1978), in
the short term there may be some different outcomes (Wir2@0); Matusz and Tarr, 1999;
Giordano, 2009). The positive long-run impact of tradepowerty comes from the positive impact
that trade may have on growth and the poverty reduction effeststained growth (that is, the effect
of trade on poverty is usually analysed in a two-step fasfi¢SAID, 2006). In the short run,
however, positive or negative poverty results from tradedltzation may arise depending on several
factors such as the initial distortions in goods and semar&ets, the speed of trade liberalization and
price transmission, and the structure and flexibility ofdaeharkets, in particular labour markets.
This literature review highlights these short-term adjustrebannels and the empirical research on
this topic for Latin American countries.

Trade is just one pillar of a dynamic, multifacetedgasss aimed at reducing poverty. The
results of trade liberalization can be beneficial thtee most vulnerable, which requires policies that
reinforce and multiply these benefits. However, #mgults can also be detrimental to the well-being of
the poorest sectors, without the support of doméstiestments and policies for the most vulnerable
groups.

In order to analyse the possible impact of trade liberalizatiopoverty, the clearest possible
picture of actual conditions in each country is needed, spegffitalterms of: local policies and
practices, marketing and retail system, connectivity of domgstiducers with consumers in the
global marketplace, the state of infrastructure, the businesatelimegulations in the labour market
and factors that affect labour mobility and social conditidie relationship between the poor and
the global market, which is not obvious, must also be gtoled. Following Winters, McCulloch and
McKay (2004) and Giordano (2009), the next sections cévemain channels of transmission of the
effects of trade liberalization on poverty and income distidmutieconomic growth, goods and
services prices, wages and employment and government revenueadithgp

a) Economic growth and productivity

In the long run, economic growth is key to povesrguction, because — provided inequality does not
increase — the additional resources will clearly alsosb the incomes of the poor and enhance
government capacity to take action. The empiricalence that links trade and growth or productivity
(that is, long-term impacts) is vast and complezummarize. According to Winters and others (2004),
recent empirical evidence may suggest a strong influehdeade openness and liberalization on
productivity and its rate of change, which in maages will lead to a reduction in poverty, partidylar
in the long run (Winters and others, 2004, p. 83pout (2000) and Epifani (2003) survey in their
respective documents the possible effects of tramlesies on manufacturing firms in developing
countries. Their conclusions suggest that scaleieffiy gains are minor and not correlated with trade
liberalization (Tybout and Westbrook, 1995). Planelestudies find that it is the reallocation of
resources from less to more productive plants tkgiams productivity gains (Pavcnik, 2002; Tybout
and Westbrook, 1995). For Latin America, economedtudies in Roberts and Tybout (1996) on the
productivity impacts of trade liberalization in theamufacturing industry suggest that in Chile the net
exit of less-efficient firms increased aggregatedpodivity (Tybout, 1996) and that in Colombia
productivity growth can be attributed to intra-glagallocation of resources (Roberts, 1996). In Ecyad
Wong (2009) finds that increased aggregate prodtyctimight be due to both more output being
produced by more productive establishments andglat sficrease in the productivity of each plant.

Apparently, there is strong empirical evidence that trade opengeserates economic
growth, increases average income levels and even leads to pritggetins (Young, 1991; Helpman
and Krugman, 1985; Grossmann and Helpman, 1991; Lépez ddov@dmand Moreira, 2004).
However, growth does not have systematically identifiable efatiscome distribution in the short
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term, although it is not possible to identify undesirddaté such as larger wage gaps. The population
that is most vulnerable to small changes in wages and employsnenacisely the population on the
brink of poverty. Therefore, it cannot be definitively conelddhat growth tends to benefit the poor.
In fact, growth has occasionally been accompanied by a deterioragolity of life for segments of
the population and consequently by an increase in poverty.

It is well established in the literature that productiviigins are a necessary condition for
sustained economic growth and development. The economies obpiegetountries suffer from
structural heterogeneity and large productivity gaps betweeniffeeedt sectors of the economy as
well as between companies of different sizes in each sector, wisichuenh more pronounced than
what is commonly seen in most developed countries. These pradieictivity gaps in comparison
with developed countries also translate into larger wage gaps most jobs in the low-income
sectors are provided by small and medium-sized enterprises [StEish are typically the least
productive. Lastly, this structural heterogeneity is onehef main sources of income inequality.
Therefore, strengthening the competitiveness and enhancing ddecfwity of local SMEs is
particularly important if these countries are to achieve theafqadverty reduction.

In the case of developing countries, which generally lack the neeoto innovate, one of the
most important channels for acquiring new knowledge and enmftapooductivity is participation in
international trade. The capacity of firms to participate obal markets, increasing the value added
of their export products and services while ensuring linkhgdseen the export sectors and other
sectors of the economy, is a key element of pro-poor growth.

b) Prices of goods and services

One of the most direct links between the global market andowegt sectors is the transmission of
global prices to domestic consumers and producers. In any egoimeme are several steps of
transmission between changes in (tariff-inclusive) border pfalksving external liberalization and
price changes experienced by producers or consumers at local Tdweksxtent of transmission may
be limited by a number of factors including transport castsother costs of distribution; the extent of
competition between traders and the functioning of markets menerally; and infrastructure,
domestic taxes and regulations. Some of these costs, suchsmtraiosts, are inevitable (though
they may be increased by other factors such as fuel taxes aquad infrastructure); others
represent direct economic inefficiency such as monopoly or nsongpower exercised by traders.

Border price transmission is likely to be particularly ineffectfor poor people living in
remote rural areas. In extreme cases, producers or consumers canpietetyp insulated from the
changes taking place at the border, i.e. goods cease to be tr&laslemore important than price
changes is whether markets exist at all: trade reform can botle emedtdestroy markets. Adverse
poverty shocks are often associated with the disappearance of a,nenket strong poverty
alleviation can arise when markets are created for previoushdaut or unavailable goods. Lowering
prices at the border will have little impact in these areaseirlisence of specific public interventions
to improve the dynamic of domestic markets.

C) Wages

In addition to the impact on the prices that consumers naystt@de liberalization has significant
effects on the competitiveness and earnings of domestic fivinsh affects wages, employment and
ultimately poverty. For own-account workers, the main deteantinof income is the price
commanded by their output and inputs, but for employeesnuality prices need to be translated into
factor prices (wages) or previous employment opportunitieall Icountries some of the poor, and in
some countries most of the poor, rely on labour markethiéobulk of their income.

The Stolper-Samuelson theorem — in a simple Heckscher—Ohtielrabtwo countries, two
goods and two factors (2x2x2) — predicts that an increadeeiprice of the good that is labour-
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intensive will increase its production and thus increasedhkewage in the sector that produces it.
Therefore, if most of the poor are unskilled workers and aldping country is abundant in unskilled
labour, trade liberalization will have the effect of pushingvages, and poverty should fall.

Unfortunately, the Stolper-Samuelson theorem is much lessiedf@tthe multi-commodity,
multi-country and multi-factor models that more accuratelyctfthe real world. A poor country in a
world with many factors and many goods might cease to hawvengarative advantage in the
production of unskilled-labour-intensive goods. This ide@asy to understand in the context of three
countries—e.g. the United States, Mexico and China. Althougkidd might have a comparative
advantage in the production of unskilled-labour-intensivedg in its trade with the United States, its
comparative advantage changes in relation to China. If mogtieopdor in Mexico are unskilled
workers and the virtuous effects of deepening trade between Maxitthe United States accrue to
semi-skilled workers, poverty would be unaffected and plysaibrsened.

It should also be taken into consideration that empiricaiefushow that, in the real world,
labour markets are not flexible and labour is not as mobikssismed in the Heckscher-Ohlin trade
model. In order for unskilled workers to use their compagasidvantage to increase their income,
they must move from shrinking to expanding sectors.sTiuthe presence of rigid labour markets,
any reduction in the level of protection provided to a spesé#itor in a third country will lead to a
drop in the income of workers who were producing gooddhat sector, since they are unable to
move into other sectors.

Another reason why the poor have often failed teebefilom trade reform is the protection that
developing countries have historically provided fectsrs that use unskilled labour, such as thelgexti
and apparel sectors. This pattern of protectiortraditts the assumptions of the Heckscher-Ohlin
theory.

Trade reform can result in lower wages for unskilled workens, are more likely to be poor.
The fact that gains or losses for the poor stemming fraxhe reform depend crucially on labour
mobility (or immobility) should be explicitly considerdualy policymakers, since case studies have
shown that trade reforms have been associated with an increaseiity po regions with significant
labour rigidities. In order for trade reforms to benefé goor, they need to be coupled with a reform
of the labour market and all labour market institutions toatd undermine labour mobility.

Unlike in most developed countries, in Latin American coastinost jobs—especially
among the poorest strata of the population—are concentrat®dEs. 3 general, these enterprises do
not have the resources needed to invest in innovation andatieeyalso the least productive.
Accordingly, strengthening the competitiveness and enhancingprbéuctivity of SMEs are
particularly crucial steps if these countries are to achieve thefjpalerty reduction.

In addition, firms often participate in local clusters, ad alin global value chains, and both
forms of organization offer opportunities for enhancing cetitipeness through ongoing learning and
advanced training. However, the extent to which this trend efédgtpromotes development and
helps reduce poverty remains unclear. Some see benefits suchgasdhation of income and jobs,
but others highlight the elevated risk and vulnerability tfax poorest workers and producers. The
capacity of the firms to participate in the global market byeiasing the value added of their products
is therefore a key element for guaranteeing pro-poor grdveibed on decent work and respect for
labour standards.

Trade facilitation and support programmes also play a keyimoihtegrating SMEs into the
global marketplace, by developing marketing channels, increasidggdivity, promoting networking
and cooperation and improving infrastructure and access tomafion in the countries, while
minimizing vulnerability to risks associated with trade.sTrequires an analysis of good practices in
diverse countries where SMEs have joined export chains, wherengraactivities have been
successful in improving job quality and raising income artere networking and cooperation
between SMEs has helped to move the agenda forward.
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d) Government revenue and spending

A key concern about trade liberalization is that it will redgoeernment revenue. The share of trade
taxes in total revenue is negatively associated with the tdvetonomic development, with many
low-income countries earning half or more of their revenue frage taxes. However, neither theory
nor evidence suggests a simple link between trade reform and esvdédesigning revenue-neutral
packages is complex and liable to error; and, eventually, as @pifroach zero, so too must revenue.
The first response to the drop in tariff revenue is to seeknakive non-trade sources of revenue.
Clearly the impact of replacement taxes upon the poor deperttie choice of fiscal instrument, and
in general there is no economic reason why the burden shalllonfthe poorest. The alternative
response to a fall in revenue is to cut public expenditureshwdould impact the poor through social
spending cuts in particular. However, even recognizing the #trative constraints faced by poor-
country governments, it is ultimately a political decisioretiler the new taxes necessary to make up
the shortfall, or the cuts in government expenditure thattrgem falling revenue, impinge heavily
on the poor.

To inform this decision, a clear understanding is needetieofdlationship between trade
policy and its impact on the poorest people. Tariff redustlwawve different effects depending on the
products subject to the reductions, the consumer profile fe@rmployment opportunities for the
poorest sectors. Having a clear understanding of this efféichelp governments make the best
decisions about possible tariff reductions, spending cutspecific social policy adjustments.

B. The role of complementary policies

As the preceding discussion makes clear, the relationship betsadenand poverty is very complex
and the results defy generalization. However, what is certdhraisglobalization produces winners
and losers among the poor. In a single country or even & sggjon, two groups can be affected in
opposite ways, and trade reform can lead to income lossesirfdragricultural producers while
benefiting the rural and urban consumers of those goodbe Imarious countries, poor wage earners
in the export sectors or sectors with foreign investmentisflbenefit from trade reform, while in
general poverty rates rise in formerly protected sectors thaxposed to competition from imports.
The fact that there are losers among the poor as a resulidef liberalization demonstrates that
careful selection is needed in the design of policies to suppor people who are adversely affected
by globalization.

In addition, the empirical research shows how the impactsadé on poverty are crucially
determined not only by trade openness per se but also bgt#nplay between trade and the larger
environment. The poor are much more likely to be able to gaatein the benefits of globalization
when complementary policies are in place. Key complementary gwlitlude investment in human
capital and infrastructure, as well as macroeconomic stabilitypalidies that promote access to
credit and technical assistance for farmers to invest in teajinalomprovements. The fact that other
policies are needed to guarantee that the benefits of trade are ahemegd the entire population
suggests that relying on trade reform alone to reduce poveirtty loe very misguided.
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C. Summary of the main conclusions of the studies p resented
in this book

1. Trade integration with the European Union and th e impact on
poverty in Ecuador

The Ecuador study, through the use of computable generdibdagm (CGE) technigques and
microsimulations, evaluates the possible macroeconomic and sdeigkaff a trade liberalization
agreement between Ecuador and the European Union. The studydearitiat opening the European
Union to trade with Ecuador would boost exports and nspalthough the increases would be very
modest inasmuch as most of Ecuador’'s exports to the &amognion already benefit from special
tariff preferences under the enhanced Generalized System of Prefg@8&eplus). Basically, the
main benefit for Ecuador would be the continuation of thé® @&is scheme into the future, which
would generate greater certainty for the export sector.

In terms of the impact of full trade liberalization on inconsribution and poverty, it must
first be stated that under the most plausible assumptibichvis unemployment, real wages would
rise in the unskilled labour segment, but this would be rapemied by falling employment levels
among unskilled workers in urban areas. By contrast, real wegs rise for skilled and unskilled
workers alike in the rural sector. The decision not to irelbdnanas in the negotiations makes the
difference, as this will lead to higher wage and employment daiiradl segments of the labour force.

This impact on poverty reduction can be explained by the incnegales for rural unskilled
wage workers and by the rise in the real wages of urban andunsidlled wage workers. This is a
highly consequential outcome, especially because jobs for ruséillad wage work account for
around 15% of total employment. These workers come fromabiest households in the country.

The simulations conducted using the CGE model and the nmustadion approach produced
declines in poverty and indigence of 4% and 9%, respectivélgsd large reductions in indigence
($ 1 per day) and poverty ($ 2 per day) were produced unéleccenario of full liberalization. Under
the scenario of partial liberalization (just 50%), poverty iadigence rates rose, albeit slightly, with a
very slight drop in indigence in rural areas. It is moreaatlhgeous in terms of trade when bananas
are added.

When liberalization is expanded to give bananas preferential acctes European Union
market, that sector profits but at the expense of divertinguress away from other agricultural
sectors. This is especially important because the outputef séctors, such as the floriculture sector,
is observed to fall. Paradoxically, this clearly illustratesreed for alternative policies for investment
in the other agricultural sectors.

The targeting of trade benefits in a specific region, i.e. thari@growing region, presents a
major policy challenge, since the largest pockets of povelEguador are found in the rural highland
areas and in the northern coastal region of the country. Bineae would not be directly benefited by
liberalization of the market for bananas, which are primarilygrim Ecuador’s central coastal region
(Guaya, Los Rios and El Oro), where rural poverty ratewerf although there are very poor small
producers with scarce access to credit, unreliable irrigatioemgsand little opportunity to apply
effective sanitary and phytosanitary measures.

Another important conclusion has to do with the fact thapibverty-reducing impacts of free
trade can be adversely affected if the sector diverts resources amaptfiers (sectors located in
regions with higher concentrations of poverty and/or sedtwat create jobs for labour-intensive

1 Wong (2007; 2010) explains in detail how of atatf 6,000 banana producers, 71% are small proswei¢h less
than 20 hectares; 26% are medium-sized producehsbetween 20 and 100 hectares; anda3&blarge producers
(more than 100 hectares). Of total banana productimall growers produce 23% (with 24% of the tt#tat under
cultivation) and larger growers produce 38% (wif¥Bof the total land under cultivation).
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processes). The case of the banana industry in Ecuador prevgiesd illustration of this effect,

given that although exports are rising, poverty levels areingan an unexpected direction, with
good results concentrated only in a small geographical areastogsif three provinces and in a
small percentage of households that represent just over 4@ficprs, or less than 2% of total rural
households in Ecuador.

2. Policy alternatives and strategies for the Pluri  national State of
Bolivia following the end of tariff preferences und er the Andean Trade
Promotion and Drug Eradication Act: Evaluation of a trade agreement

with the European Union

Through the use of CGE techniques and microsimuigtithe authors attempt to answer a number of
guestions: What trade reforms and policy flexibiine needed in the Plurinational State of Bolivia to

improve the performance of the national economy® ldo different liberalization scenarios affect the

main macroeconomic indicators? How would the econawell-being of the different household groups

in the Plurinational State of Bolivia be affectedeTmain conclusions of this study include the

following:

Joining an agreement between the Andean Community and thpeaardnion is a better
alternative for maintaining the status quo of access to genergizéerences (GSP plus). The
Plurinational State of Bolivia’s efforts to enter into a gagdjreement with the European Union would
be beneficial. However, complementary measures must be introduessure that the benefits of
international trade are more inclusive.

Moreover, the termination of preferences under the Andean TRami®motion and Drug
Eradication Act of the United States was a negative outcome bmtth & macro and a micro
standpoint. The negative results, in the authors’ opiniaticate that a policy of protectionism and
termination of trade relations should be avoided if econonaietty and greater social well-being are
to be achieved.

The various outcomes that would be expected if the Pluriradti6tate of Bolivia were to
sign a free trade agreement between the countries of the Andeanu@ibynand the European Union
include an increase in total exports on the order of 3.1%®%8 depending on whether bilateral trade
between the regions is partially or fully liberalized. By casty if the Plurinational State of Bolivia
did not sign the agreement, it would not reap the trade cnebgoefits. At the sector level, the
highest growth would take place in labour-intensive sectors.

The study concludes by estimating the private utility derivedch the agreement with the
European Union. The findings indicate that trade liberalimatioth the European Union would
generally improve well-being as measured by private utiliigweler, the trade-driven increase in
utility is smallest among the poorest sextile of the petfmn. Conversely, if the Plurinational State of
Bolivia does not sign the agreement with the European Unieh,losses in private utility are
expected. As a result of these findings, the authors recomrhenddoption of complementary
policies for the poorest income groups if the Plurinati@tate of Bolivia decides to participate in a
trade agreement with the European Union.

3. Increased ethanol demand and poverty in Brazil

Through the combined use of a CGE methodology and a miartagion methodology, with data
from various sources in Brazil, an evaluation was conducteleo$ocial effects that the projected
increase in domestic and global ethanol demand would have onahiéia® economy. In particular,
the effects on labour demand in the agricultural sectors, asasvell the economy as a whole, were
considered. The impact on income distribution and povertyeabational and subregional level was
also analysed.
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Model results show that the expansion in ethanol demandanrilBrould slightly reduce
poverty, although it would increase the poverty gap. Incorsgillition improves very little. The
main reason is that, unlike in the past, the projected expaokibie sugar-cane complex has a new
technological basis, which relies heavily on mechanization atwdgral activities. This raises
several points for policy considerations.

The first is related to the pattern of expansion of labouradeimBased on the regional
findings, the job expansion would primarily occur in $&wlo and in the central-western region, and
among middle-wage earners, with job losses occurring amentpsk skilled in many states in the
north-eastern region of the country. The loss of unskjed in Sdo Paulo and the resulting adverse
effects on income and poverty warrant efforts to train the lafoooe that will be displaced so these
workers can be absorbed by other sectors of the economy.

Second, the results suggest that the food versus energynidileat the heart of recent
discussions about ethanol production expansion, is ndy eaerious problem in Brazil. Actually,
there is no factual basis for the prognostications of catésrihat became popular during the surge
in international food prices observed in 2008. Even thdiagll prices are climbing due to the
decrease in land available for food production, the increasealt and could easily be counteracted
by small productivity increases in food production.

The food price increase would actually raise the cost of the cqismrbundles of the
poorest, but this increase would be more than offset bynttrease in incomes, generating a net
positive effect, as the model results suggest. However, evegltitthe ethanol demand expansion is
shown here to be poverty-friendly in aggregate, it is dayiya small amount. The distributional side
effects are positive, but not striking. The main benefitscatsal with Brazil's ethanol expansion are
related to diversification of the energy matrix and to redostmf greenhouse gases emissions.

The most serious imbalances associated with the increase in edeamahd will likely be
related to the regional redistribution of economic activityd@®razil. The south-eastern and central-
western regions, as well as the sugar-cane-producing statesnrth-east, are the biggest winners,
while the non-sugar-cane-producing states in the north-eadRiande Janeiro in the south-east are
poised, for different reasons, to lose the most. Thistrdalifon and the potential negative effects on
regional equity are the main topic that warrants the attentigolafymakers in Brazil regarding the
expansion of the sugar-cane complex.

4. Agricultural incentives, growth and poverty in L atin America
and the Caribbean

This study focuses on the relationship between agricultadé tiberalization and the performance of
the farm sector in order to elucidate some impacts on povegtlades emphasis on Latin America

during the period 1960-2005, using a recently construdégdbase of nominal rates of assistance
(NRA) and relative rates of assistance (RRA) for the agriculsaetor that includes information on a

number of developing countries around the world. The maastqun addressed by the study is: does
the trade regime influence sectoral growth? Based on the ansthier ¢pestion, inferences are made
regarding the influence that the growth of the sector has werypusing estimates of the impact of

agricultural growth on national economic growth, which imthas an impact on the income of the

poorest quintile.

The empirical examination takes advantage of cross-country paadtalat several sources,
covering many developing countries in Africa, Asia and Latimerica and the Caribbean. The Latin
American and Caribbean countries that are considered are Argentaz, Bhile, Colombia, the
Dominican Republic, Ecuador, Mexico and Nicaragua. A comparisoradke of groups of countries,
classified by their levels of protection and the variationthase levels (using both NRA and RRA
figures) to evaluate the effects of the trade regime on the groivfalue added and agricultural
production (based on agricultural production indices effbod and Agriculture Organization of the
United Nations (FAQO)).
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The study’s main general conclusions include the followfachanges in the trade regime
are more important than absolute levels of protection per se(brdiminating protection (trade
taxes in the 1970s and 1980s) would have led to approxima@8ly higher average growth in
agricultural GDP than the growth trend (at least over ayeaa-horizon).

In terms of the link between trade and poverty, the studyated the impact of reducing
high levels of protection (negative or stable NRA) to nelgsadls (zero NRA). The conclusion is that
the average annual growth rate of a representative country woddntagased by approximately one
guarter of a percentage point, or around 9% above its averagelha authors found that if the
country had eliminated the implicit tax, annual agriculturalngh would have increased from 2% to
2.95% in the following five-year period. The impact of agiiural growth on poverty in Latin
America and the Caribbean would have also been sizeable. Redudiegtiprolevels would have
boosted the income of the poorest quintile by one quargepefcentage point.

Lastly, the study discusses the implications for a fututieypagenda, especially in light of
the large number of countries in Latin America and the Cariblieainstill have high levels of
intervention, both positive for importables and negative dgportables, although indicators of
average protection levels in the agricultural sector are relatowsly

5. Human capital formation and the linkage between trade and
poverty: The cases of Costa Rica and Nicaragua

Through a combination of various methodologies—CGE, mimndation techniques and the
calibration of a human capital accumulation model—an analytical frankewas developed to

evaluate the impacts for Costa Rica and Nicaragua derived from whde ghanges made between
2004 and 2011 and the possible effects of implementing hwapital accumulation measures to
expand the labour force through 2030. The study also afetopéstablish the complementarity
between trade policy and educational policy.

The following trade policy changes are considered: (@) impletien of the 2005
Agreement on Textiles and Clothing; (b) expansion of thefgan Union from 25 to 27 countries;
(c) the Dominican Republic-Central America-United States FreeeTAgdeement (DR-CAFTA); and
(d) the entry into force of the Association Agreement betweeiCtntral American Common Market
and the European Union.

The results of the trade policy simulations point to amease in trade and output, albeit
small, which is explained by the static nature of the modekeder, when the effects of shocks from
labour efficiency gains are simulated, higher growth ratesiro Accordingly, the assertion is made
that the main driver of economic growth both in Costa RicaNicdragua would be the upgrading of
human capital through educational policies. In a first stagekexs receive lower salaries, but when
the initial opportunity costs are absorbed and the human capitamulation process begins, wages
begin to grow steadily against the baseline. The long-termadtrgontinues beyond 2030—the final
year of the simulation—so poverty reduction can also be expectathtinue to decline over time.

Human capital policies also have a greater impact than trade agreempotedy. Thus, the
poverty reductions estimated in the integrated scenarios (aftithgolicies implemented together) are
primarily the result of human capital accumulation in both t@es This is largely due to wage
increases for unskilled workers. The wages of skilled workemsell as the price of other factors also
climb but are less important for low-income families.

Finally, poverty and other macroeconomic variables do preseitivpdsut relatively small
complementarity effects when both trade and educational policeesmaiemented jointly. The
exception is the strong complementarity that occurs in Costa iRithe case of wages of skilled
workers, where educational policies completely offset the negatpeact caused by the trade shocks.
In a framework that assumes dynamic effects on growth, diffegenlts and greater complementarity
between trade and poverty in particular would be expected.
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The analysis yields two main policy recommendationsst,Fthe study shows that human
capital accumulation is crucial for growth and poyeeduction. Therefore, improvements in education
should be part of an integrated approach for devedoprpolicy design. Human capital investments,
moreover, should be a policy priority, regardlesmtaractions with other public policies.

The study findings indicate that human capital investmentureddmental for taking
advantage of the benefits of international trade. Costa Rica aratalyua will profit considerably
from the trade agreements, but these benefits can be multipeddtiality of education is improved.

6. Skill formation in Uruguay: What job skills are required for
development?

Using the CGE country model methodology, the links betweakforce skills, trade in services and
patterns of income distribution and growth were studieth@ specific context of the Uruguayan
economy. The study is based on the understanding that trasivices has seen the most robust
growth worldwide, with nearly twice the average growth ratthefgoods and manufacturing sectors.
The three sectors have completely different compositions in teirype of work, with the services
sector being the most skills-intensive.

In Uruguay, human capital formation has several weaknesses, Wwhigsh the following
guestions: Is Uruguay prepared to take advantage of the opitiegiarising in the global market? If
not, what will the consequences be? In order to analyseadstsbility, policy simulation exercises
were conducted that consisted in an increase in external demasidil®imtensive services, in line
with the global trend of growth in trade in services, as waelgreater participation by Uruguay in
those trade flows.

For simulation of the different counterfactual scenarios ofvtiran the supply of labour by
various skill groups, the following assumptions were enalfernately: (a) improvements in higher
education, in which case the supply of skilled labour israsduto increase by 21% over a 20-year
horizon; and (b) improvements in basic education, in whade the supply of semi-skilled labour is
assumed to grow by 21% over 20 years. These scenarios were @dragamnst a neutral scenario in
which no policies are introduced and the supply of labouwwgrmiformly (10%).

The results of the simulations show that in a scenario hithwthe performance of the
educational system does not improve, rising external demargefeices would increase the wage
gap between skill groups in the labour force. Accordingblicigs to promote the development of
human capital and upgrade skill levels will contribute todpattatching of supply and demand for
skills, paving the way for growth sectors to expand andaied inequality.

7. Family agriculture, direct sales, trade and pove rty: The case of
small fruit growers in Caazapa, Paraguay

In 2009, a survey was conducted of a group of small prodwekos are part of a cooperative
(Capi'ibary) that has established a relationship with an exjort(Frutika) to directly sell passion
fruit and other fruits. The cooperative and the export firmlacated in one of Paraguay’s poorest
regions, where the overall poverty rate is 41.8% and the poradrty rate in 46.3%. The specific
purpose of the study was to evaluate the impact of the lifketgeeen the small growers and Frutika.
The study findings were controlled against a group of fafailmers in the cooperative who did not
sell to Frutika.

The most convincing finding yielded by the research into gn@up of small producers
(linked and unlinked) is that 70% of them were living betbe poverty line at the time of the survey
(2009), with a larger number of poor families concentrated gritos producers who were not linked
to the Frutika chain. The fact that there were fewer poor fesndimong the producers linked to
Frutika may point to the favourable effects of having abéd fruit cultivation at an early point in
time, and thus of the income earned from that productiomeder, the phenomenon could also be
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interpreted to indicate that the cooperative may have selected podacehe fruit supply chain
whose families were in a better economic position.

The findings on the factors that explain the different lewélpoverty and the effects of
value-chain participation on income indicate that participatiothévalue chain goes a long way
towards explaining why the gap is smaller and the severitgookrty is less among the linked
producers than the unlinked producers. Poverty levels yathtoch larger margins in the group of
producers participating in the supply chain than in the rastigfpating group.

Although patrticipation in the supply chain improves the medaposition of the linked
growers, it is not sufficient on its own for poor faes, which includes a percentage of these
producers, to rise above the poverty line or, otherwise saidscape from poverty. This is only
possible if, in addition, one or more members of the farmieé employed as an agricultural or non-
agricultural wage earner.

Another interesting conclusion is that there are indirect affeat rural growth that are
generated by income earned from participation in the fruit gughalin. These effects are produced by
greater spending on agricultural and non-agricultural labotiveircommunity in the study. Although
this type of expenditure is observed for both types oflpeers (linked and unlinked), the level of
spending is higher among producers in the chain.

Among the factors driving the success of this public-peiyabject, none are originating in
the public sector, despite the project’'s explicit focus on gtheming public institutions and despite
the relationship between these institutions and the privatesastarh as Frutika and the cooperative.
Both the Ministry of Agriculture and the local government endaeen scarcely more than mere
spectators in this process. Moreover, in areas where the MiwktAgriculture has had a direct
presence through its agricultural extension service (in the €¢asarmes), without the involvement of
a cooperative, the supply chains did not prosper as theyndide case of the passion fruit and
grapefruit growers.

8. Poverty and income distribution in Latin America : On the
complementarities between trade policy and social p ublic spending

This chapter presents an econometric study of the relationsgtipedn poverty and income
distribution in Latin America. The study focuses on esthbiis the degree of complementarity
between trade policy and social public spending. Using dataa@al $ublic spending (education,
health, housing, social protection and transfers), non-ssg&iding (defence, economic affairs and
current spending), per capita income and the stock of socialandocial capital for eight countries
(Chile, Colombia, Ecuador, Guatemala, Honduras, Nicaragua, Baaath Venezuela (Bolivarian
Republic of)), the study evaluates the hypothesis that goestApnovided social or human capital
stocks tend to make the benefits of trade liberalization largebetter distributed across households,
especially among the poorest. This is the first analysi®tsider the interdependencies between the
poverty and distributional effects of trade liberalization amblip spending policies simultaneously.

The findings effectively corroborate this hypothesis, in skase that social spending is
complementary with trade policy. The benefits of trade openesgecially for the low-income and
middle-class household groups, greatly depend on the sthe gbvernment-provided social capital.
However, non-social capital spending tends to benefit richarpgronore than middle-income and
poor households. These findings were not entirely promisionversely, the benefits of social capital
for the poor depend to a large extent on the degree of operiribsstade regime. Social capital has
a much smaller effect on household incomes when trade istedtand may even have a deleterious
effect if trade is sufficiently restricted. Efforts to pramdrade have lower positive effects for
households if the per capita social capital is low.

With respect to non-social spending, the studysfiadack of complementarity with trade policy,
given that this type of spending benefits onlyribber segments of society, to the detriment ofpiber.
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Middle-income households can only benefit from sonial capital if the trade regime is highly resédl.
Thus, trade and non-social capital are not compitane policies. One reason why non-social capital
primarily benefits rich households may be thatrtba-social component of government-supplied capital
stocks tend to be directed to the rich via subsidie other types of expenditures that are grewitivated

by rent-seeking activities based on political cotstand campaign contributions, which in Latin Aiceer
are often the privilege of the richest segmentooiety.

As for policy implications, the study concludes that tradwmeralization should be
accompanied by a progressive reallocation of government spemdmghbn-social to social goods,
so that the stock of social capital is allowed to grow faastelr non-social capital at a slower pace.
This would have direct net positive welfare effects on midteme and poor households and would
greatly enhance the benefits of trade liberalization for themwajgtrity of the households. At the same
time, increasing trade liberalization would magnify the beradfieffects of shifting the structure of
government-provided capital from non-social to social capitahlly, the analysis suggests that trade
reform should be implemented gradually to give time towaltbe fiscal spending reallocation to
manifest itself into changes in capital stocks.

9. Analysis of trade openness on household well-bei ng: An
application in the case of Chile

This study proposes a methodology consisting of an ek gnmalysis of the well-being effects that
derive from the adoption of liberalization policies by a counitn practice, it is a quantitative
assessment of trade policy measures and their actual impacterntypowd income distribution, based
on data from household surveys, family budgets and thkeitewro of tariffs in a given period. The
methodology integrates and makes several data sets compatibdect@mihges that have already taken
place in trade policy can be evaluated.

The proposed methodology was used to analyse the well-béihguseholds in Chile, a
country in the region that pursued a very active trade pilitlye last decade of the twentieth century
and the first decade of this century (2000-2009). Usingowarieconometric techniques, a set of
parameters and elasticities was estimated in order to calculate ripeeregatory variation for the
direct and indirect effects associated with trade openness betw@@rard® 2006, a period in which
Chile signed myriad free trade agreements, the agreements withniteel States and the European
Union being the most representative.

From a public policy standpoint, the findings presentigefit evidence to assert that in the
case of Chile, liberalization took the right form, generatimgnéediate gains in well-being in the
Santiago Metropolitan Region. The size of the effect that was atdduis small, but it should be
taken into account that it deals with the very immediate termdaed not consider changes in the
consumption bundle. Households saw their consumptionnaoche possibilities rise by about 0.18%
of their total base income, determined by their preferencei@@87 family expenditure survey. In
addition, the results by groups of products were hight@irdrcase of food and household appliances.

The results of the simulated exercises using thelffa@rpenditure survey determined that the
total effect (sum of direct and indirect effects) the period of study (1999-2006) was pro-poor
inasmuch as the lowest deciles received greater iteeti®in the highest deciles. Breaking down the
effects by income quintiles, the poorer quintilesités of the population were found to have received
greater relative gains than higher income groupsa¥@nage, they received 0.4% more of total income
than the richest quintile of the population and &8 rmore if the total calculated effect is considered

The price effects of changes in trade policy during the pergasitive, although small in
magnitude in the case of Chile. The results were similar &etpooduced in other studies for Chile,
in which the total effect resulting from changes in late-1988de policy was close to 1%. This
included the effect on employment income, a factor that was naiidesad in this study. The
empirical literature identifies labour markets as a major chasihgbnsmission of the benefits of
trade, and the findings presented here confirm this view.
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The results in general demonstrate that the trasgmisf changes in trade policy has an effect
on the poorest and that policies can be createdakainto account this relationship. This bias hatoto
partly with the composition of the consumption blendt each income level, which provides an
opportunity for liberalizing trade in a way that is eveore biased in favour of the poorest. For example,
sharper reductions in tariffs on food products wquioduce an even stronger pro-poor effect.

The potential of trade liberalization to improveante distribution and reduce poverty depends
on its differentiated impact. Food products accoaontliree times more of the consumption bundle of
the lowest quintile than the highest quintile, tariffs in this category changed less between 19@P a
2007 than in most other categories (although the pramsfer ratio is not high for these products).

Another conclusion of no less importance is thatetis room for complementary competition
policies that have the effect of transmitting loweiffaito prices. The fact that the results are snsall i
largely due to the low level of transmission of &ditberalization to domestic prices. Policy simulatio
show that, assuming full price transfer, the well-bejams would have been close to 1.3% instead of
0.2%. The study highlights the fact that transferiged associated with measures to stimulate
competition in the local markets would have signiftaanltiplier effects on the relative improvement of
income among the poor, with a much stronger impaieirims of reducing levels of inequality.

D. Policy recommendations

At the regional level, trade policy must be carefully desigmezhuse it cannot be decoupled from a
country’s development strategy. The impacts derived from enpiat trade agreement indicate that
the productive and export sectors’ ability to take advantageaainnot be achieved on the basis of
liberalization alone, but rather in conjunction with a setamplementary public policies. These
include: (a) investment in infrastructure to better integratketsr making it easier for producers to
take advantage of the windows of opportunity that can ariserasult of agreements with new trade
partners; (b) the promotion of sectors with future prem(g) the inclusion of policies to mitigate
undesired impacts through allowances, transfers etc.; (detredopment of institutions involved in
trade promotion; (e) the promotion of selective studieddifferent trade policy alternatives; and
(f) the development of public-private programmes. The falgwis a summary of some of the
findings of the studies that address the multiple dimessai public policies in the area of trade,
growth and poverty.

The studies conducted by Wong and Kulmer (2010) and Tellenidefia and Fernandez
(2010) clearly illustrate the various economic policy alteveatthat Ecuador and the Plurinational
State of Bolivia could adopt in anticipation of a potential éeapy of trade relations with the
countries of the European Union. In both cases, the indusigensitive products for the countries
(farm products) leads to greater trade gains (measured byctiease in exports). In the case of the
Plurinational State of Bolivia, declining to join the agreemeativeen the Andean Community and
the European Union diminishes the prospects of obtainwggthenefits and could eventually lead to
trade diversion situations that would translate into léggawth in trade with neighbouring countries,
especially Peru and Colombia. If trade with the European Usililperalized, in both cases the results
of the microsimulations that were conducted indicate that uedesifects could be expected for rural
households, as they would not fully benefit from libegtlan.

A decrease in protection levels (understood as feawxaston agriculture) would be associated
with higher growth prospects in rural sectors, aniharease in growth in agricultural areas would help
reduce poverty. The study by Foster and ValdésQR@thich simulated the ex post effects of lowering
protection levels and the resulting impact on growttd poverty, found evidence that a reduction in
agricultural taxes would bring about income gamrshouseholds in the poorest quintiles. As taxds fal
and agricultural GDP rises, income levels climb ambegpoorest segment of the population. This does
not, however, mean that growth will automatically redimaguality. For that, additional policies are
needed to help the poorest sectors gain better godbgsbenefits of trade.
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Along the lines of promoting projects and programmes thppat particularly vulnerable
sectors, public programmes and proposals or public-privattngrships should be pursued that
support the formation of agribusiness value chains, espettiakhe that are focused on the external
market, in recognition of the fact that this strategy can diinee creation of new sources of
competitiveness. The case study by Masi and others (2010nhaf Buit growers in Caazapa,
Paraguay, points up the practical importance of taking propemtafe of a value chain in which
small rural producers can participate, enabling them to orient phoduction to the global market.
Small producers raise their income levels when they are likesdort activities. In fact, belonging
to the fruit supply chain (Frutika) was an important fadtoreducing poverty levels. The case study
also showed that indirect effects resulted from greater spebylitite linked producers, in particular
to hire labour for farm work.

Duran, Finot and LaFleur (2010) found that the diefects of liberalization via free trade
agreements are positive, although quite small, and &alear pro-poor bias. They show that income
redistribution policies in favour of the poorest segis of the population raise income levels among the
lowest quintiles, thus improving income distributidfy in addition, competition in the domestic magket
were increased (improving the regulatory frameworkctwrect distortions), expanding the price
transmission channel with effective policies fayukating competition, price gains could be greater.

The specific policy recommendations that can be made based ondies sttesented in this
analysis and which, in our opinion, should be implementdld region are as follows:

* An alternative menu of trade policies designed to meet the tsir@rport development
needs should be developed, addressing first the problem of aocesw markets,
especially in sectors of strategic importance for national priv@dudevelopment, and in
accordance with the natural comparative advantages specific to eacty,cptetisely
because it is in these sectors where the link with job creatigroduced. This is the case
with agribusiness in Paraguay (see Masi and others, 201@yitndrofessional services
(Terra and Patrén, 2010).

* As part of this design process, prospective studies opdtential benefits and losses
resulting from the establishment of trade relations witlidthdountries should be
included, in order to set the country’s foreign agenda. Wldvdbe useful to conduct,
among others, prospective studies on trade liberalization thvittEuropean Union, as
well as with developing countries in Asia, especially Chindialland member countries
of the Association of Southeast Asian Nations (ASEAN). Sekeatnilateral tariff
reductions in sectors of interest should also be considered.

« Institutional performance within the public sector shouldembanced, especially as
concerns those institutions involved in the process oflimgjl competitiveness. Export
and foreign direct investment promotion agencies, researchuiastitsector ministries
etc. It is very unlikely that value chains that incorporate fafailms will be created on a
large scale without the active participation of public insbii for example.

» Explicit efforts should be made to promote public-privedernerships with the inclusion
of interested third parties, especially producers and grouipsliefdual donors. The case
study in Caazapd, Paraguay, illustrates this type of policyhich the local private
sector (Frutika) and small farmers in the Capiibary Cooperatiok advantage, first, of
the public-private programme promoted by the German Agency Tiechnical
Cooperation (GTZ) and subsequently of the support provigethe non-governmental
organization Action against Hunger (ACF). The same studyated problems related to
the failure of public agencies to sufficiently weigh pri@sti

* Incentives should be increased for building capacity in orgamizathat link together
small farmers or vulnerable groups with export potentiaé Study by Masi and others
(2010) suggests that the way in which farmers organize iy adt@able in determining
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whether they have the capacity to carry out the investments apération needed to
form an export chain. Because pro-poor trade depends on thepdirtcipation of small
farmers as suppliers in a global value chain, capturing trade @aincountries like
Paraguay) requires a major investment in the types of orgamigdtiat bring together
small farmers, so the organizations can effectively represent tmer&rinterests and
acquire the capacity to forge production-based partnershipsagyiitultural export firms
and the government.

* The State should become more involved in supporting, guidnd forming production
chains, not as a direct actor, but rather as a coordinator efrgognt programmes for
inclusive economic growth, i.e. growth coupled with job ¢osmaaind poverty reduction.
It should also establish guidelines for the formationhefsé chains and corresponding
incentives based on the development priorities, in orddadititate and steer private
investment towards the sectors and regions with the greatestipbfor success.

» Elimination of trade distortions. The findings of thady by Foster and Valdés (2010)
send a message to those countries that have not yet changedistogiionary trade
policies. In all likelihood, these countries are making a nsgorifice in terms of poverty
reduction, especially in rural areas. Concerning the objectiopearfiness, there are still
many pending items on the agenda. Making trade policy mewgat should translate
into higher sector growth. Reducing protection levels onoimaples and the tax on
exportables would boost the incentive to expand productioexpbrts, since both
compete for the same resources.

» The creation of more jobs and higher wages areionsl for generating new development
opportunities, particularly for the poorest housdaoRAccordingly, investment in education
should be given priority in the design of policiddthough this is not the product of trade
policy, trade policy could contribute to it, promaiepenness in sectors where a greater
comparative advantage obtains from employing higkiled workers.

» The complementarity of social spending should be strengthespdcially at the level of
social capital spending as compared to non-social capital speridipgz (2010)
contends that social spending has a stronger pro-poor effect thh economy is more
open than when international trade is more restricted.

* There are many challenges involved in fully exjphgitthe potential of trade agreements,
and complementary policies are a central issue, platig those that promote productivity
growth. Education is one of the pillars of global gatitiveness, on a par with
infrastructure, macroeconomic stability and inn@mrgt among other engines of growth.
Schwab and Sala-i-Martin (2009) indicate that edaoain Costa Rica is a competitive
advantage but major investment is needed for thatopto attain the level of developed
economies. In the case of Nicaragua, although thetrgoli@s made progress in expanding
primary education coverage, the quality of educatioigeneral and enrolment rates in
secondary schools and universities constitute diroit growth. Trade policies can be
expected to be less effective in these two couniriékthe state of education improves.

* It is recommended that consideration should be given to thsijiidy of phasing in
trade policies gradually, concentrating the effects of liberalizaiiothose sectors that
most benefit people in low-income groups. However, emphasisd placed on the need
to properly weigh the opportunity cost associated with dilzation in sectors producing
intermediate goods that are needed to improve the competitivehesstors in which
there are comparative advantages for exports. In this case, cogntiiri methodology
with others such as computable partial or general equilibriuodeta is crucial,
particularly with respect to analyses of trade policy.
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* ltis suggested that similar studies should be cotieduor other countries that still maintain
high levels of protection for some products in patticand have few free trade agreements
in place but have implemented liberalization polidies capital goods and intermediate
inputs, such as Ecuador and the Plurinational SfaBolivia. These studies could yield
diverse findings. An analysis should be conducteduich cases in order to compare the
specific examples of these types of protection strasfuwhich are more akin to the
differentiated levels of the protection structures imitthe Common Market of the
South/Mercado Comun del Sur (MERCOSUR) customs umidhe Andean Community.

« It is recommended that ex post analysis methodologies thatdengirice and wage
effects should be used. Determining the overall effects duranghort, medium and long
terms will shed light on where the focus should be in texfigublic policies that target
specific segments of the most vulnerable population. The Duhidot and LaFleur
(2010) study has broken ground in proposing lines oheotion between trade policy
and social policy, with the understanding that these twadcychreas are more
complementary than mutually substitutable.

* Increasing economic competition between the agents that corgrdbthestic market is
vital in order to prevent the benefits generated by trade breimg lost or captured by
just a few firms or economic groups. Policies to boost atitiveness in the domestic
markets, along with initiatives to reduce transaction frictiarthe commodity marketing
chain, are also important for increasing the benefits of lilzatédn. Lowering
transaction costs is an area that requires even more effort hgwbmments since costs
result in a type of protection of domestic firms.

* It is suggested that direct transfer policies should be adoptechses in which
liberalization acts to the detriment of low-income sectors @fptbpulation. In Wong and
Kulmer (2010) and Durén, Finot and LaFleur (2010), imade clear that the direct
effects of trade policy changes on social well-being could beegrdahe right public
intervention is taken to correct market failures.

» Lastly, governments have a central role to play in makingotiiey changes that the
countries need to boost productivity, compete successfully bemefit from trade
openness. One concern in this regard is the absence in a rafrobantries in the region
of a comprehensive long-term development strategy, as noteel fimdings of several of
the studies presented here.
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Il. Poverty impacts of trade integration with the
European Union: lessons for Ecuador

Sara Wong
Veronika Kulmer

A. Introduction

Ecuador is currently negotiating a trade agreement with the &mdgnion, one of Ecuador’s main
trade partners. In 2007, Ecuadorian exports to the EU repedsEl.7 percent of the value of its total
exports —the average in the last five years (2003-2007) wépgBcent. In the same year, the share
of Ecuador’'s imports from the EU in total imports reachepefcent. Almost half of Ecuadorian
exports to the EU consist of agricultural products suctaaarma (35%) and other fruit, vegetables and
flowers (10%). In contrast, most of Ecuador's importsnfrthe EU are manufactures such as
machinery (38%) or chemicals, rubber and plastic (26%).

Under the Generalized System of Preferences Plus (GSP+) theotUdes tariff preferences
to around 6,600 products of which 6,370 enter the EU métio tariffs. A few products that are of
special importance to Ecuador do not have free access to the ket sizch as bananas, which pay
176 euros per Metric Ton to enter the EU market. Accordinfpe EU, GSP+ aims to contribute to
poverty reduction, good governance, and sustainable developiieede tariff preferences are
unilaterally provided by the EU. Ecuador applies mostredmation tariffs to European products.

Agricultural export activities are an important economic actiftly Ecuador and banana
exports alone represent two thirds of total tropical expbrteghermore according to the Central Bank
of Ecuador, depending on the degree of technological advancethenbanana sector directly
employs 1 to 3 workers per hectare and indirectly generates 1® jbbs per hectare in production
(in Chang, 2000, as cited in Central Bank of Ecuador, 2004

Therefore Ecuador expects to gain better access to the Europeaa bearket by signing a
free trade agreement with the EU. The official negotiations stairt July 2007, with the Andean
Community (Colombia, Peru, and the Plurinational Stateatif/ia) negotiating as a block, but recent
developments have led to each country holding bilateral negasatvith the EU. According to
Ecuador's Minister of Trade, Ecuador is interested in sggriine agreement because it has
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complementary trade with the EU (Ecuador exports mostlycagrral products to the EU and
imports manufactures from the EU). (El Comercio, Novemb&088, p.8).

Given the importance of the banana sector, where labor is amtémpfactor of production,
it may be the case that the expected changes in banana pricesbetiert@ccess to the EU market
have a key social impact on Ecuador (for better or worse, deweodi the outcome of the trade
negotiations).

However, to the extent of our knowledge, there is no stualyshows impacts on key aspects
of the Ecuadorian economy of a potential preferential trade agreewtbnthe EU, in particular,
impacts on urban and rural sectors, employment, and povértyaim of the present study is to fill
this gap.

This study is part of a growing branch of empirical econofitesature that tries to examine
the effects on poverty in countries that have opened their radkgtobal competition (see literature
reviews in, for example, Winters, McCulloch, and McKay 208drtel 2006). The impact analysis of
changes in trade policies on poverty in urban and rural (faectprs is a very important issue for a
country such as Ecuador where rural poverty rates are high.

The channels for the poverty impacts of changes in tradeyp(ériffs) addressed in this
paper include the impact on prices, employment, and macroeconerfocnpance, differentiated by
urban and rural sectors, and industry.

To perform such impact analyses, we apply a CGE model and-siicutations. This study
is based on research by Wong and Arguello (2009) that tmasice and fiscal policy changes to
poverty and income distribution effects, using a singleatguCGE model and a micro simulation
model. As opposed to Wong and Arguello, the present sitlyses on the impacts that a trade
agreement with the EU may have on Ecuador's economy, with spegeid to agricultural trade
policies and the urban/rural effects on poverty. These are key agpedEcuador, given that the
majority of Ecuadorian exports to the EU are bananas.

The CGE and micro models permit the documentation of changesiieg these prices and
labor market effects, within different labor types accordingdocation, region and employment and
by mayor type of commodity produced in Ecuador.

The main research questions the present study tackles are: (iwliidtthe effects of a free
trade agreement with the EU be on the main macroeconomic indicatecsador? , (i) What would
the effects of this trade agreement be on poverty (headcoltyador?, and (iii) How do alternative
economic and policy scenarios that seek to stimulate key featbirdge dEcuadorian economy
(unemployment, dollarization, concentration on bananas forexperts to the EU) influence the
results of the previous questions?

The trade agreement with the EU is simulated with 3 diffeseabarios: i) free trade for all
products; ii) free trade for all products and better accessafwartas; and iii) preferential trade (50
percent tariff reduction).

The main results suggest that a trade agreemehtthégt EU may have different a poverty
impact depending on the degree of initial tariffuetibn, and on whether better access to Ecuadorian
bananas is granted by the negotiations. The adpmsno a trade agreement with the EU come through
changes in prices (goods, services) and factor metior the scenarios that assume unemployment in
the unskilled urban and rural labor, adjustmergs abme through changes in labor demand for these
categories of wage workers. How fast trade liberadinat implemented has an impact on factor returns
and prices that are reflected in poverty results aadronaggregates. For the macro aggregates the
impacts of the partial trade liberalization (50%ftaeduction) are half of those in the scenariazefo
tariffs. For poverty results, the 50% tariff reduntiadetermines that —under the assumption of
unemployment in the unskilled wage worker segmeptverty reduction may not be as fast as in the
zero tariff case, and it may be mainly because restuati consumption prices are not as big as in the
latter case.
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When one important sector for the economy —such as bananas-betietsaccess to the EU
markets (given that almost all of the others are already egitdnEU with zero tariffs), investment
constraints may imply that increasing export and prodaatiobananas can be achieved by pulling
resources (namely labor) out from other sectors. Lower priotuenhd higher consumer prices in
those sectors may preclude gains from poverty reduction, é¥meitrade is adopted. This result
highlights the need for investment when increasing trade apptes arise.

The remainder of this document is organized as follows. SeBtipresents an overview of
the Ecuadorian economy. Section C discusses relevant work Brm@@eling and micro-simulation
models related to trade policies and poverty. Section D latythe methodology and data. Section E
summarizes the scenarios applied. Section F discusses theardyislicy implications, and Section
G presents concluding remarks.

B. Overview of the Ecuadorian economy

The 1990s and 2000s push for trade openness by develojp@us rat developing countries raised
concerns in developing countries about the consequences ofittiexdézation on poverty. Ecuador is
not a stranger to these swift trade policy changes as it alsarked upon important trade reforms
aimed at opening up its economy to trade in the late 1980sa&hd990s. Some of these reforms
(which included a tariff reform, the simplification of impoprocedures, and the creation of
institutions to promote exports) aimed at productivityngaiComexi 2004)> However, there still
remain sectors with high protection rates (nominal and effectiMa}se sectors generally include
agricultural sectors, where a sizeable fraction of the Ecuador@rigpooncentrated. Ecuador applies
on average its highest tariffs to agricultural products espgd@il meat and meat products, diary
products, and cereals.

As part of a policy to gain or increase access for Ecuadorianugispdthe current
Government of Ecuador is seeking a trade agreement with the i8JEdropean Union is a key
market for Ecuador, in particular for Ecuadorian bananas, thergsukey export product. Ecuador’s
exports to the EU represent around 12 to 16 percent oftqtalts. According to the Central Bank of
Ecuador, banana exports represent 42 percent of total nonebih@mmanufacturing exports of
Ecuador (Central Bank of Ecuador 2008). The EU purchasesfBtfuador’s total banana exports
(49% in 2007) and banana exports to the EU represent narette third of Ecuador’s total exports
to the EU (35% in 2007). While Ecuador exports mostlycatjural products to the EU, the majority
of Ecuador’s imports from the EU are manufacturing prod&gs Table 11.1.

Ecuador is seeking to consolidate and improve the trade prefeieatready receives from
the EU through the Generalized System of Preferences Plus (G&Pmentioned above, the GSP+
allows most Ecuadorian products to enter the EU free ofdaiitiiere are a few exceptions, which
include key agricultural products of Ecuador. The most sggmf case is bananas, the main
Ecuadorian export to the EU, which are subjected to a speciffoafativ6 euros per metric ton (MT).
Ecuadorian producers and exporters are concerned #igomarket access for Ecuadorian bananas to
the EU due to the EU tariff policy on bananas froatir. American countries.

Although Ecuador receives zero tariff entry on almal$ products under GSP+, Ecuador
exports to the EU are concentrated in a few primadylew manufactured products, such as agricultural
and fish products. Thus, one of the objectivesmador of a trade agreement with the EU is to make
this zero-tariff entry permanent, and not subjeaetgsion every period (as has been the case diece t
EU first implemented GSP for developing countried@®71), and to extend preferences to those key
Ecuadorian products that do not receive preferangiatment.

2 The tariff reform in Ecuador reduced the averagminal tariff from 29 percent in 1989 to 11 percani994 (see

Tamayo, 1997).
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TABLE 1.1
TRADE COMPOSITION WITH THE EUROPEAN UNION
Exports 2002 2003 2004 2005 2006 2007
Banana, coffee & cocda 53% 49% 41% 38% 38% 35%
Fish products 24% 25% 27% 35% 39% 39%
Other food products 6% 9% 14% 9% 8% 8%
Other agricultural products 12% 10% 12% 13% 12% 10%
Others 5% 7% 6% 5% 4% 8%

100% 100% 100% 100% 100% 100%
Total FOB Exports to the EU
In 000's of US dollars 794504 1076638 1048551 1293082 1487499 1815803
As a % of total Exports 16% 17% 14% 13% 12% 13%

Banana Exports to the EU

In 000's of US dollars 418643 527933 435050 495201 561707 635298
As a % of Ecuador’s total Banana

Exports 43% 48% 43% 46% 46% 49%
Imports 2002 2003 2004 2005 2006 2007
Machinery 43% 43% 42% 44% 38% 38%
Chemicals, rubber and plastic 19% 21% 23% 23% 22% 26%
Manufactured 26% 22% 21% 20% 19% 19%
Petroleum products 7% 9% 8% 7% 15% 11%
Others 4% 6% 7% 6% 6% 6%

100% 100% 100% 100% 100% 100%
Total CIF Imports to the EU
In 000's of US dollars 889562 815043 864435 1068987 1210498 1241844
As a % of total Imports 14% 12% 11% 10% 10% 9%
Source: Own construction using data from the CéB@ak of Ecuador.
# The shares of banana, coffee and cocoa expottgsircategory are the following. 2002: banana (89¢6jfee
(1%) and cocoa (10%). 2003: banana (88%), coffé&) @nd cocoa (12%). 2004: banana (99%) and coffés). (
2005: banana (89%), coffee (1%) and cocoa (10%)62Banana (84%), coffee (1%) and cocoa (15%). 2007
banana (80%), coffee (1%) and cocoa (19%).
® Includes: textiles, wood, paper, mineral prodartd transport.

The ultimate purpose of the Ecuadorian Governmesetting up these agriculture and trade
policies is to reduce poverty and redistribute ineoim favor of the poor. However, despite the
importance of the analysis of poverty impacts indglow, there has been little research on the ingact
poverty of agricultural trade policies in this caynt

As shown in Table 1.2, poverty is widespread iru&dor, particularly in rural areas where
—measuring poverty using aggregate incbme2.7 percent of individuals are under the onéadal-
day poverty line (extreme poverty) and 49.6 percert under the two-dollar-a-day poverty line
(poverty). In urban areas, 10.8 percent are undeeragt poverty and 27.8 percent live in poverty.
Extreme-poverty and poverty rates, measured usiggeggte consumption, are lower than poverty
results obtained using aggregate income, but povatdg in rural areas still present high and similar
rates under both aggregate meastitastural areas 11.6 percent of households arereeily poor and
47.1 percent are poor. In urban areas, 1.3 peafdrduseholds are extremely poor and 15 percent are
poor. There are differences in poverty incidencennmeuseholds are headed by males or females, and
they tend to be wider under the two-dollar-a-day pigMare: when measuring poverty using aggregate
income, households headed by women tend to expergehigher incidence rate.

Aggregate income includes: wages and salariesmedrom agricultural activities, income from setfiployment,
remittances, and aid.

Aggregate consumption includes food, non-food #edurables, utilities, and rent. Expenditure onabtiles was
calculated as the flow of services from durabledsgodt was calculated using data on durable spgraiil age of
the durable goods, as reported in the Ecuadoriaedimld survey.
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Considering that one out of three households im#oulive in rural areas, these high poverty
incidence rates are significant. According to the526Chouse-hold survey data, there are 3,264,866
households in Ecuador (approximately 13 million bitents), 34 percent of which live in rural areas.
Eighty one percent of rural households have someudtyral activity. In contrast (and as expected),
fewer urban households work on agricultural relatdiies, but there is still a considerable share of
urban households whose activities include agricu(tL#és).

TABLE 11.2
ECUADOR: POVERTY INDICES (HEADCOUNT) AT THE BASE, 2 005" b, ¢

a. Measured by Aggregate Consumption b. Measurekbbyegate Income
Below one dollar a Below two

Households Below one dollar a Below two dollars a day (extreme dollars a day
day (extreme poverty day (poverty) poverty) (poverty)
Total 4.85% 26.05% 14.87% 35.28%
Rural 11.57% 47.09% 22.72% 49.55%
Urban 1.33% 15.05% 10.78% 27.82%
Headed by male 5.19% 27.41% 13.64% 33.91%
Headed by female 3.54% 20.88% 19.57% 40.46%

Source: Ecuador's Household Survey 2005-2006, @nctalculations.

2Excludes households that do not show any datacomie.

®This study uses the customary poverty measurevaiyoincidence or FGT(0), which is the percentafjiadividuals
whose consumption (or income) fall under the pgvare.

“The poverty lines adopted are also the customarydottar and two dollar a day poverty lines becahsestudy wants
the reader to be able to establish comparisonsbatihe poverty situation in Ecuador and the pgsériation in other
developing countries.

Given the changes in relative prices —between tradables and noldsadadxpected during
periods of trade openness, it is also important to knoat tyjpe of products (tradable: exportable and
import-competing, as well as non-tradable) Ecuadorian farnmetkipe. The importance of tradable
products on the revenue from agricultural activities of fapbuskholds varies by region (Amazon
region, Coast and Sierra) and type of family agricutt(sabsistence and commercial). In the Coastal
region, small subsistence farms produce more tradable comeso(@t%) than non-tradables (8%),
and more import-competing (60%) than exportables (32%ihdnhighlands, non-tradable products
represent an important share of the agricultural income of #meak farms (51%). On the contrary,
the agricultural revenue of the Amazon region comes mostiy Brport-oriented products which
make up almost three-quarters of the agricultural revenue @arey and Kulmer, 2010).

However, some small subsistence farmers may not get tohsé&lldrops in the markets.
According to the 2005-6 household survey data, one-thfirthese small farmers do not sell the
majority of their crops to the markets. Instead these farmaysuse their crops for consumption in
the household or, in the worst case scenario, waste the crops.

Agricultural activities may be only part of a household inepas households derive income
also from wages, self-employment (in non-agricultural aatisjti remittances, and transfers. The
distribution of household income among these sources ommoa@ries by income quintile and by
type of household, urban and rural (Table 11.3).

Agricultural income is a key income component foratuhouseholds, in particular for
households in the lowest quintile of income, folickhagricultural activities make up 33 percent @fith
income. Wages are an important income source for huwéh and urban households, but more so for

5 According to FAO (see Echenique, 2006), small stiisce farm households are defined as those fatrsefolds
that do not hire any kind of labor outside the tehedd and usually work on small extensions of labdmmercial
farm households are farm households that hire lamt work on usually much larger farms than thoke o
subsistence farm households.
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urban households, where wages represent betweer682ercent of total income (for rural households
between 22 to 48 percent), with the higher shanekduseholds in higher income quintiles.

Transfers are an important source of income for the pooresepting 15 percent and 10
percent of income in households in the lowest income qeiiafiurban and rural areas, respectively.
Similarly, although with lower shares, remittances contrilpudee to the income of urban households
(3 to 7% of their total income) than to the rural housdgidhcome (3 to 4% of their total income),
and more to the income of the urban households in the laveeshe quintile (7%).

TABLE 11.3

INCOME SHARES BY AREA AND INCOME QUINTILE 1
Total Total
Quintiles Remittances Transfers Self-employment Wages Agricultural Percentage Millions of US$
1 5% 11% 32% 30% 22% 100% 350
2 5% 6% 29% 45% 15% 100% 1057
3 4% 4% 28% 52% 11% 100% 2044
4 4% 3% 30% 56% 7% 100% 3875
5 3% 2% 35% 53% 6% 100% 13541
Urban
Quintiles Remittances Transfers Self-employment Wages Agricultural Percentage Millions of US$
1 7% 15% 34% 42% 2% 100% 309
2 6% 7% 32% 54% 2% 100% 925
3 5% 4% 31% 58% 1% 100% 1730
4 4% 4% 31% 60% 1% 100% 3120
5 3% 2% 37% 55% 4% 100% 9 868
Rural
Quintiles Remittances Transfers Self-employment Wages Agricultural Percentage Millions of US$
1 3% 10% 32% 22% 33% 100% 110
2 4% 4% 27% 37% 28% 100% 309
3 4% 3% 24% 46% 23% 100% 570
4 3% 3% 26% 48% 20% 100% 985
5 3% 1% 31% 41% 23% 100% 2942

Source: Own construction using data from Ecuadtwoissehold Survey 2005-2006.
Note: Some households also obtain income from siainesses, but this source of income is not dezludue to
measurement issues.

Income from self-employment represents a similar sharealfitmome for households in the
lowest income quintile in both urban (34%) and rural ar@2%oj.

Clearly, wages and agricultural income —two sources of inconadylio be affected by
policies of trade liberalization— enter with varying degreesmgfortance into the income of urban
and rural households in the lowest income quintile. Pooiséholds in rural areas depend on both
wages (22%) and agricultural revenues (33%), and poor hddsehourban areas rely heavily on
wages (42%).

Finally, to understand the potential impacts of a free trade agrgewith the EU, it is
necessary to take into account the composition of houselexidenditures, as these expenditures will
be affected directly by changes in prices and indirectly by otherets (ripple effects coming from
changes in employment and production) during trade liberalizati

Table 1.4 shows that food expenditures are an important coempoof households’
expenditures: more for rural households than for urbanehmlds, and more for households in the
lowest income quintile than for households in the higheworime quintiles. Thus, for rural households
54 percent of expenditures in house-holds in the lowdstilguof income go towards food items,
while 42 percent of household expenditures for rural houdsliolthe highest income quintile are on
food. In urban areas, the lowest income quintile spends 4@mieuf their total expenditure on food,
and the highest income quintile just 25 percent.
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TABLE 1.4
EXPENDITURE SHARES BY TYPE OF HOUSEHOLD AND INCOME QUINTILE

U“?af.‘ Food Nonfood Health Education Rent Services Durables Percentage Millions of
Quintiles Uss$

1 40% 16% 6% 3% 18% 6% 10% 100% 1140

2 40% 19% 6% 4% 16% 6% 9% 100% 1508

3 39% 19% 6% 5% 15% 6% 10% 100% 2101

4 36% 20% 6% 6% 15% 6% 12% 100% 3161

5 25% 27% 6% 7% 15% 6% 15% 100% 6 541

Ru_ral_ Food Nonfood Health Education Rent Services Durables Percentage Millions of
Quintiles uss$

1 54% 14% 7% 2% 14% 5% 4% 100% 292

2 54% 15% 6% 3% 12% 5% 5% 100% 451

3 53% 16% 7% 3% 11% 5% 6% 100% 615

4 51% 17% 6% 4% 11% 5% 7% 100% 917

5 42% 21% 7% 5% 11% 4% 10% 100% 1837

Source: Own construction using data from Ecuadtoigssehold Survey 2005-2006.

As already pointed out for agricultural revenue, food comsiom patterns also vary by type
of product, region, and type of farm household (Tab®.lIThe share of importable food products in
the consumption of small subsistence farm households fierndast (41%) is bigger than the share
of farm households from the other regions in Ecuador (36%he highlands, and 29% in the
Amazon). With regards to food consumption, subsistenee Feruseholds from the highlands have
the biggest share in nontradable products (51%), whereashuds of commercial farmers from the
Coast have the lowest share (35%).

TABLE I1.5
CONSUMPTION EXPENDITURE SHARES OF FOOD PRODUCTS ACCORDING
TO TRADABILITY OF PRODUCTS
(Family agriculture in Ecuador, by type and region)

Type of family agriculture

Region/Type of crop Total for all FA

Subsistence Commercial
Total Coast (US$) 1128 700 000 270 719 348 1399 419 348
Exportable 20% 22% 20%
Importable 41% 43% 41%
Non-tradable 40% 35% 39%
Total Sierra (US$) 916 400 000 257 672 692 1174072 692
Exportable 15% 18% 15%
Importable 35% 39% 36%
Non-tradable 51% 44% 49%
Total Amazon region (US$) 121 203 616 67 010 708 188 214 324
Exportable 23% 30% 26%
Importable 28% 30% 29%
Non-tradable 48% 39% 45%
Total National (US$) 2 166 303 616 595 402 748 2761706 364
Exportable 18% 21% 18%
Importable 37% 40% 81%
Non-tradable 45% 39% 40%

Source: Ecuador's Household Survey 2005-2006 ¢etldoy the National Institute of Statistics and €lex) and own
construction.

Notes: Food consumption includes consumption ofdgoproduced by the households, gifts, and donatidresle
classification based on the share of total exparisports in total production (average data frogang 2002-2004). If
the share of exports of a given product is above th¥% product is classified as exportable. Simjléor importable
products.
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For rural households, consumption of home produasstg is an important component of
consumption expenditures. According to Table Ih& ¢onsumption of home produced banana, coffee,
and cocoa represents 24 percent of the total cqumBamexpenditure of rural households; the
consumption of cereals, other crops, and meat agat products represents 13, 11, and 22 percent
respectively.

TABLE I1.6
CONSUMPTION EXPENDITURE OF HOME PRODUCED GOODS
Urban Total Rural Total
Products
ql 92 q3 q4 g5 Urban g1 q2 g3 g4 g5 Rural
Banana,

coffee, and 0.47% 1.02% 0.79% 0.53% 2.22% 1.17% 15.1% 17.8% 18.5% 19.3% 33.9% 23.9%
cocoa

Cereals 0.47% 1.05% 0.54% 0.50% 0.81% 0.68% 7.8% 9.9% 10.2% 11.8% 16.2% 12.5%
Other crops 0.44%0.38% 0.41% 0.24% 0.28% 0.32% 10.9% 10.7% 10.5% 8.0% 13.6% 11.2%
Meat and

meat 1.31% 1.51% 1.68% 1.32% 1.21% 1.36% 20.0% 25.0% 23.5% 22.7% 19.3% 21.5%
products

Dairy 0.03% 0.02% 0.03% 0.01% 0.01% 0.02% 0.9% 1.6% 1.3% 0.8% 0.8% 1.0%
Other food

products,

tobacco and 38% 3.1% 3.7% 55% 43% 4.2% 14.4% 17.9% 19.6% 21.8% 33.3% 23.7%
chocolate

Source: Own construction using home produced data Ecuador's Household Survey 2005, and totalwmopson
expenditures from the Social Accounting Matrix d20@4.

6

C. Methodology and data

The method applied includes four main stages, ané lsagjuential approach, given that the macro and
the micro modeling part are developed separately. Astegyis to ensure consistency between the CGE
and the micro model data. This is an insightful epph as it allows us to transmit to the household
level, domestic price and resource reallocation gbsnexpected from trade liberalization and
agricultural trade policies that may have a key imfiueeon household poverty and income distribution.
It also allows us to analyze the full distributiohreal household income within households and rsit ju
between households, which is the traditional wes&méd models which use a representative household
approach.

As mentioned above, the top-down approach using a CGE and maxtels is not free of
criticism either. Main criticisms against this approach are #lo& bf feedback from households’
results to the CGE model, and the ad-hoc nature of the micd®! equations.

The four main modeling stages are:

() Linking, in a consistent way, the micro and the CGE mo(eée Section IV below).
This study follows the consistency rules provided byurf§aignon, Robilliard and
Robinson (2003), by which changes in variables (aggregate ywmphd, wages,
earnings, and prices) of the micro-model data equations aie [setetqual to changes in
similar variables of the CGE model.

(i) Solving the trade policy changes in the CGE country modaeEéoador, and getting a
new set of variables (a vector of appropriate prices, aggregate waagesarnings, and

5 This section relies on Wong and Arguello, forthaogn
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aggregate employment variables) that are used to communicate heithmicro-
simulation model. An overview of the CGE model is presehttadw.

(i) Estimating the coefficients in the occupational choice and wagesaanithgs model.

(iv) Evaluating the impacts of the policy changes on poverty usireg changes in
employment, wages and earnings from the CGE into the micdenestimations so that
the results are consistent with the post-policy-change macrables generated by the
CGE model.

An issue, addressed prior to the macro-micro lisksie, is the modeling of both the single-
country CGE model for Ecuador and the micro modehabthe models take into account key features
of the Ecuadorian economy and households (sucheaagdricultural sector, household characteristics,
and labor market).

To deal with unemployment, this study adopts a @raposure that keeps wages fixed and
allows for adjustment in labor quantities. Whethernot unemployment in Ecuador (9 to 11% on
average annually in the last 5 years) is really alenol{of rationing) worth dealing with in a more
detailed fashion, within the framework proposedrisssue that remains to be discussed.

This research utilizes an input-output table and a social adegunatrix (SAM) for Ecuador
for the year 2004, both developed by the Central Bank of Bcu@dis SAM was modified to suit the
needs of the present study (Annex 1 provides a further gésorbf the SAM). The study also uses
the 2005-2006 survey of urban and rural households’clifeditions, collected by the National
Institute of Statistics and Censuses (INEC). This sufokgws the same methodology and format as
the World Bank’s Living Standards Measurement Study (LSM&)sehold surveys. The survey
includes data on income and occupational choices at the indlivieel, as well as income on
agricultural and business activities and expenditures at thelmdslevel. The unit of study of the
household survey is the household and its members. Thesisles household level data, the survey
also contains data for variables at the individual level.

1. The micro model

The micro model is based on a set of reduced form equatiasdéscribe individual wages,
individual and household self-employment income, and thepaticunal choices of individuals in the
household survey, as in Bourguignon, Robilliard andiffsan (2003).

The wage equation is a semi-logarithmic equation of the Ibgaaff the wages of individual
i in household m with independent variables: a constant, ages wf schooling, years of schooling
squared (to account for non-linearity in income generatiomppien of children under 18 years of age,
and dummies for gender, marital status, and head of hodsdlin@re are four labor market segments:
urban skilled, urban unskilled, rural skilled and ruragkilled.

The earnings or self-employment income equation is a semidmgéri equation of the
logarithm of self-employment income of household m, withependent variables: a constant, age of
head of household, years of schooling and years of schaujuyed of the head of household, land
size of the farm field of those households that have farm iacamd dummies for gender and marital
status of the head of the household. This self-employmealrie equation includes also a variable for
the number of household members actually involved in sqifegment.

Both total wages and earnings equations are estimated by OLS$ aheickman two-stage,
the latter to control for sample selection bias. Sample seldsiismmay arise given that the wage and
income is observed by those who actually participate in the labdket, although this is less of a
problem with large samples such as the data used here.

" For details on the micro model see Wong and Atguérthcoming.

43



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

The regressions for wages and earnings show, iergkeexpected signs and significant effects.
Working-age male household members command higheesmign female ones. Age has a positive
and significant effect on wages and earnings (exioefe equation for urban self-employment income,
where age is not significant). Married members shaher wages than unmarried members (except in
the equation for rural unskilled wage workers, #reurban self-employed, where marital status is not
significant). The heads of household have a highegenthan the rest of working-age household
members. Education leads to a higher wage for urkilees urban-unskilled, and rural unskilled wage
workers. The effect of formal education on wagesusél-skilled workers is negative, although not
significant. For self-employed individuals, higher ealion also has a positive and significant effect o
earnings.

The Heckman two-step estimates present similar effects to thdise @LS regressions, for
both the wage and earnings equations. That is, it appeathaéhadusehold samples are large enough,
so we can use the OLS estimates. The OLS estimates for tks aad) earnings regressions will later
be used in the micro simulation that links the survey deden(the micro model) with the SAM data
(from the CGE model).

The occupational choice equation is a multinomial logit ofgloccupational alternatives for
individual i: (i) inactive or unemployed (benchmark, notraeated), (ii)) wage earner, and (iii) self-
employed (farm and non-farm activities for the household).

In the occupational choice model, individuals decide whether indntive, self-employed,
or wage-worker, based on the utility associated to each chditeequation states that an individual
will be wage-employed if the utility associated with wage emplent is higher than the utility of
being self-employed or inactive. The base category is “inactive’jtarassociated utility is zero. For
the wage-worker category, the occupational choice equation ap@iegt of independent variables:
years of schooling, years of schooling squared, numbehitdren under 18 years of age in the
household, exogenous income (such as aid and remittanceslyandes for gender, marital status,
and for somebody in the household who owns a family kasinThere is, of course, an error term
(uwmi if wage-worker, and usmi if self-employed). Theraatied coefficients and respective residuals
will be used later in the micro simulation that connects tleeamnodel with the results from the CGE
model that simulates the changes in the labor conditiotgiacenarios that assume unemployment).

For the category self-employed, the choice equation has as tedéep variable the number
of household members working in self-employment activiaes, as the set of independent variables
the same set defined above. This equation states that an iadlivafuhousehold m will prefer self-
employment if its associated utility is higher than thetutilf inactivity or wage employment.

TABLE 1.7
NUMBER OF WORKERS, WAGES, AND EARNINGS, 2005
Total Urban Rural
Description Value % Value % Value %
Number of wage workers 3270907 59% 2254662 62% 1016245 54%
Number of self-employed 2279231 41% 1401028 38% 878203 46%
Total 5550138 100% 3 655690 100% 1894 448 100%
Wages, Annual Millions of US$ 10 800 55% 8 750 52% 2 050 44%
Earnings, Annual Millions of US$* 8 830 45% 6260 48% 2570 56%
Total 19 630 100% 15 010 100% 4 620 100%

Source: Own calculations using Ecuador’'s HouseBolvey 2005-2006.

An income accounting equation complements therggsrand occupational choice model. The total
household income will be adjusted using the conspniee index resulting from the CGE simulationable

44



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

I.7 shows data on the number of workers and their wageseamings. There are fewer self-
employed (41 percent) than wage earners (59 percent), and thehtateem bigger share of total
wages and earnings (55 percent) than the self-employed p&bpke differences hold for urban and
rural areas, although in rural areas the wage-worker earnirgg€ @l percent) is lower than the self-
employed earnings’ share (56 percent) in total wages and eafnings.

2. Overview of the CGE model
The Ecuador CGE model is a standard neoclassical static CGE Inaseel on Lofgren et al 2002.

The basic structure of the model is the followingcfinology is modeled at the top by a
Leontieff function of value added and aggregate in¢eliate input. The value added equation is a CES
function of primary factors (labor, capital, and laady the aggregate intermediate input is a Ledntief
function of disaggregated intermediate inputs. Eastlvity can produce more than one commodity
following fixed yield coefficients. A commodity caaiso be produced by more than one activity. There
are 27 sectors: nine primary or extractive (six affiical, two fisheries, and mining and oil), eigbod
industries, seven non-food manufacturing industreas] three services sectors. These sectors or
industries produce 27 goods or services, 17 oftwaie produced by more than one industry.

Households, split between rural and urban, receive income faotors and transfers from
other institutions (government, the rest of the world, anter households) and consume.
Consumption is the residual after paying taxes, savingistransfers to other institutions, and is spent
according to LES demand functions derived from a Stone-Gai#ity tunction. Self-employment
also generates income for households, but no attempt is mdainguish between labor and capital
from self-employment income due to the lack of reliable datloteo. Commodities may be marketed
or consumed directly by the household-producer, valued atipeogrices.

Enterprises may receive factor income (only fromtedjpand transfers from other institutions.
Their activities are assumed to maximize profitsjexttio technology and taking prices as given. Their
total income can be allocated between direct tase®)gs, and transfers to other institutions.

The government collects taxes and gets transfers from othéutioas and spends this
income on purchases (basically services), transfers to hodselpalyments to other regions, and
savings. Government consumption is fixed in real termsewthéinsfers to domestic institutions are
CPl-indexed, and savings is a residual

As for factor markets, there are six labor types: four wager-taipes and two self-employed
types. Wage workers are organized by educational level and areddeioes Educational levels
comprise of (i) unskilled: no formal education and primayd (ii) skilled: secondary (whether
complete or not) and higher. Each of these wage-worker tygpditisnto rural and urban, according
to their area of residence. Self-employed labor is divided unb@an and rural, according to the
location of the household’s residence. The other factors incladedapital and land. There is no
distinction as to land or capital types.

To incorporate land in this model, part of the metio capital (included in the mixed-income or
self-employment income) was apportioned to landguséiturn-to-land shares from the GTAP-AGR
database 6.2 (base year 2001). This proceduresaffety the six agricultural sectors in the Ecuador
SAM.

As this study looks at impact effects, capital is assumeck teebtor-specific or immobile
(although an alternative closure allows for capital mobilitghnd is also assumed to be immobile.

Data on total wages and earnings should be redavith care as these data may be subject to preabtdrander-
reporting and omission.

® Lofgren, H., R. L. Harris, and S. Robinson (2002) Standard Computable General Equilibrium (CGE)dél in
GAMS,” International Food Policy Research Institute
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Marketed outputs are imperfectly substitutable under a CESidan&ggregated domestic
output is allocated between domestic consumption and exportgthra CET function. Domestic
demand comes from households and government consumpti@stnrent, and intermediate input
consumption. Export demands and supplies are infinitelyi@last

There are four foreign regions in the model: the US, theti#JAndean Community, and the
Rest of the World. The export data are incorporated in a nesteduse that includes the regions
mentioned above.

Aggregate composite imported commodities and domestic catpuiperfect substitutes in
demand using a CES function (Armington assumption). ttepare differentiated by region of origin
using a single nest structure that includes the four inmparkets.

Household direct taxes are defined as fixed shares of housebofde. The rest of taxes are at fixed
ad valorem rates, as are tariff rates. The treatment of taxes wadesding to the closure rule
adopted. Given that this study is not focused on compegdatigovernment revenue losses that may
arise due to tariff reduction or elimination, throughous #tudy it is assumed that the government
savings are flexible, and that taxes are at fixed rates. Goverooresumption is assumed to be fixed.

a) Calibration of CGE model and closures

The Ecuador CGE model is calibrated to a modified SAM thatidted the European Union as a trade
region, while the original SAM from the Central Bank of Bdar includes only US, Andean
Communities and Rest of the World as trade regions. A ne @#h the EU as a fourth trade
region was built by using trade data from the Central Barnkcofador. Export and Import data by
sector for the EU was taken out of the corresponding dakee d&test of the World.

The CGE is calibrated in such a way that its data is consisigntdata coming from the
household survey employed. In particular, total householahie is consistent in the SAM and in the
micro model database, the sectoral division of income comestfreroriginal SAM, and the split
between urban and rural house-holds, both in terms of factome and from self-employment, is
consistent with that in the household survey.

This study follows standard procedures for calibrating paemeind elasticities of a CGE
model. To the extent that they are available, this study esmsometric estimates of elasticities for
Ecuador. The calibration procedures include checks such as testmtéo replication, tests for
parameter weights, Walras’ Law, etc.

The following closures reflect both the relevant conditionthe Ecuadorian economy before
the shocks and the expected mechanisms by which trade may havpaah am poverty. First, and
concerning the external balance, as the Ecuadorian economy esés$Sthdollar as its official
currency, the nominal exchange rate is fixed. The current accaasglmed fixed too, so as to avoid
the “free lunch” effect that arises (in a static model) if theifpr savings were allowed to ad-just to
fill the current account gap. The nominal exchange rate is usdgk asiineraire and the consumer
price index is allowed to vary so that the real exchange rate jtest tmb.

Secondly, for the government closure, all the tax rates @oséholds and enterprises) are
fixed and government savings vary. Government consumptifixeis in real terms (or as a share of
total absorption}°

Regarding the savings-investment closure, this study asshatésis investment driven and
balanced. In this closure, both nominal absorption sharesvestment and government consumption
are fixed at base levels (flexible quantities). The residual gbareousehold consumption is also

10 “with regard to government consumption, the (siagériod) model does not capture its direct anitéstiwelfare
contributions; to avoid misleading results, it Iscapreferable in welfare analysis to keep thisakde fixed.”
Lofgren et al (2002), p.16.
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fixed at base levels (flexible filsuantities). There is a uniforanginal propensity to save (MPS) point
change for selected institutions.

As per factors markets, this study assumes that land isolute to capture the notion that
crops can only be cultivated in land with some agro-ecologgcplirements, unique for each type of
crop (for instance, land that is used to cultivate bananastcaemnsed to cultivate flowers). There are
two scenarios for capital mobility: (i) sector-specific capitalhighlight the notion that in Ecuador
there are capital rigidities or restrictions, and (ii) capitabiiity between sectors. To simplify the
analysis for the reader and because the results of capital snalpitit sector-specific capital do not
show many differences in most scenarios, we analyze predomitfamttase of capital being mobile.
In the case that striking differences occur, we highlightebalts of capital being sector-specific too.

The closure rules vary according to the two typesddlitional assumptions regarding factor
markets: (i) full employment of all factors andttareturns ad-just to clear the markets (the daksade
model closure), and (i) unemployment in the utetlilsalaried labor market segment, both rural and
urban, a feature expected to be common in mosheflLiatin American economies (the classical
development theory closure, pointed out by Win28@0), while the rest of factor markets clear thtou
changes in returns.

b) Linking micro model and CGE model

In order to analyze whether consistency between theegafg income and consumption data in the
micro model and the data in the CGE model at threlmark equilibrium exists or not, we compare
these two sets of data. These two data sets aréodagdconsistent if discrepancies between the survey
and SAM data for each of the two aggregates are equadver than 10 percent. According to the data
comparison between the 2005 household survey datathen@004 Social Accounting Matrix of
Ecuador, there are no significant differences batvaggregate total incomes in the two data sets (the
difference between aggregate income data amountpaec2nt). Differences in aggregate consumption
are higher (15 percent), so we keep income data éirdde-balance consumption data in the SAM.

To ensure consistency in the model simulations, p&age changes in household data should
match percentage changes in the CGE model datapeftfarming changes in policy in the CGE. In
particular, the percentage changes in aggregatesya&arnings, and employment that link the CGE
model with the micro model should be equal in botta dgets. The changes in some or all of these
aggregates are triggered by a policy change or dhatkits the economy (in the CGE model). These
changes are then incorporated into the househdidvizg through the micro-simulation for wages,
income, and employment, so that consistency requitenaege met. More specifically, the general post-
simulation consistency rules imply:

() For the number of wage earners: the percentage chauige nhumber of all wage earners
from the household survey (the sum over each ingaljdwhet-her heads, or other
members in a household and then sum over all howislexjuates the percentage change
of total wage employment for each labor market segnagising from the CGE
simulations. This consistency rule applies in the chsmemployment, where adjustments
are expected in the number of unskilled wage weark&b choose which wage worker
moves into (out of) wage employment, wage workees @dered according to their
probability of being wage worker (inactive) givey the multinomial logit occupational
choice model regressions, individuals with the Bgilprobability being chosen first.

11 Alternatively, the assumption for the change in®€buld be that this is done as a scaled (not Jpoimnge for
selected institutions. This is just to highlighe thoint ma-de by Lofgren et al (2002) by which itinpacts may vary
according to the way the MPS adjusts, either agiat ghange or in a scale fashion. This comparisould be
interesting if there were changes in taxes, forame, if the study were focused on exploring tfiects of a tax
replacement policy.
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(v) For wages: the percentage change of total wagesl! lmeshousehold survey data should be
equal to the percentage change in the total wageahding from the CGE model
simulations (for each labor market category).

(vi) For self-employment income: the percentage changeatahincome from household data
should equal the percentage change in self-employaihga from the CGE model (for
each category, rural and urban).

To ensure consistency with income data in the besdiom the Ecuadorian household survey, this
study follows recent literature and it adds badkreged residuals into the estimated household behavi
equations. This study simulates changes in wagkgamings via changes in intercepts. That ietsd
not re-estimate micro equations behavior. Consisteheygks are performed in each simulation result.

D. Scenarios

This section summarizes the alternative scenarios applied to anatypeverty effects of the free
trade agreement with the EU in Ecuador.

(i) Tariff elimination with the EU.
(iiy Tariff elimination with the EU plus better access for Ecuaddp@mana (15-20 percent
increase in export price for bananas to the EU).

(iii) Preferential trade with the EU (50 percent tariff reduction).

Tariff elimination implies zero tariffs after the trade agreenieim place for all goods and
services imported from the EU, starting from the originidative tariffs, shown in the next table. The
bandwidth of the applied tariffs lies between 0.1% and 23%stNariffs are in the range of 13% to
17%. Commodities of the sectors’ transportation equipna&obholic and non alcoholic beverages
and telecommunication and small services are subjected to the tabesve tariffs.

TABLE 11.8
ECUADOR'S EFFECTIVE TARIFF RATES WITH THE EUROPEAN UNION

SAM Product Total tariff
Sector EU (%)

1 Banana, coffee, and cocoa 15.00
2 Cereals 15.15
3 Flowers 0.07
4 Other agricultural products 8.15
5 Livestock 5.63
6 Forestry products 13.54
7 Shrimps -
8 Raw fish 8.09
9 Crude oil, mineral products and fuel oils and othiéproducts 1.60
10 Meat, meat products and sub products 18.67
11 Canned fish and other elaborated aquatic products 17.83
12 Oil and fats 17.25
13 Dairy products 17.43
14 Milling and bakery products 17.23
15 Sugar products 16.44
16 Alcoholic and non-alcoholic beverages 20.00
17 Other miscellaneous food products, chocolate anddmo 12.98
18 Textiles and apparel, leather, leather productsfeotivear 13.54
19 Wood and wooden products 17.09

(continues)
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Table 11.8 (conclusion)

SAM Product Total tariff
Sector EU (%)
20 Paper and paper products 6.87
21 Chemicals, rubber and plastic 6.68
22 Metallic mineral products and non-metallic 10.34
23 Transportation equipment 23.11
24 Machinery and equipment, other non-food manufadtg@ds 4,93
25 Transportation services and storage -
26 Telecommunication and mail services 18.81
27 Other services -

Source: Social Accounting Matrix of Ecuador 200ghfrthe Central Bank of Ecuador and own calculations

E. Results

1. CGE model results

Preliminary results show that imports from the EU wadualttease after a trade agreement with this
region. Sectors with the highest increase in import quantitiedl three scenarios are beverages,
wood and wooden products, canned fish and other seafoodcgsptextiles and apparel, and meat
and meat products as well as cereals. However, total imporesage modestly, as imports from the
EU currently represent around 9 to 10 percent of total import

In terms of exports, no noticeable impacts occur in the sosnafrfree trade and partial trade
liberalization because most of Ecuador's exports are already fre¢hasel two scenarios do not
include a better access to any export products, just the permaf&EE-o.

Nonetheless, in the third scenario, when in exchange for zeffs tarEU products Ecuador
not only keeps current trade preferences from the EU, but btain® better access for its banana
exports to the EU, banana exports show a considerable indoetiseinder the full employment (21
percent) and the unemployment (25 percent) assumptions (T&)lelil both cases, the increase in
banana exports is higher when capital is mobile than when capiiséumed sector-specific. In other
words, capital restrictions imply that not all export oppoities can be fully materialized.

TABLE 11.9
PERCENTAGE CHANGES IN QUANTITY IMPORTS FROM THE EU
(By commaodity)
Free Trade 50% tariff reduction Free trade and + banana
Base access
Millions Full Full Full
Description of US$ employment Unemploymeni employment Unemployment employment Unemployment
Cereals 0.0 14.6 14.6 6.8 6.8 16.1 16.5
Flowers 3.1 0.3 0.3 0.1 0.1 8.2 7.3
Other
agricultural 8.1 3.1 3.1 15 15 3.6 4.3
Livestock 0.5 11.6 11.6 55 55 13.7 14.8
Forestry 3.3 10.7 10.7 5.0 5.0 12.7 13.9
Raw fish 0.7 -0.1 -0.1 -0.1 -0.1 0.7 1.4
Fuel oils anc
other oil
prod. 66.9 0.6 0.6 0.3 0.3 0.6 1.0

(continues)
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Table 1.9 (conclusion)

. . +
Free Trade 50% tariff reduction Free trade and + banana
Base access

Millions Full Full Full
Description of US$ employment Unemployment employment Unemployment employment Unemployment
Meat, meat
prods. and
sub-prod. 0.4 16.9 16.9 7.8 7.8 18.6 19.6
Fish canned 0.1
and other
aquatic 18.6 18.6 8.5 8.5 21.5 22.7
Oil and fats 2.9 13.1 13.1 6.1 6.1 14.0 14.6
Dairy 1.4 13.6 13.6 6.3 6.3 15.0 15.7
Milling and
bakery 6.0 10.8 10.8 5.1 5.1 12.9 13.6
Sugar 0.4 0.2 0.2 0.1 0.1 15 2.1
Alcoholic and
non-alcoh.
beverages 25.0 25.5 25.5 115 115 27.2 28.2
Other
miscellaneous
food 11.7 11.2 11.2 5.3 5.3 11.2 11.6
Textiles,
apparel and
leather 23.0 17.0 17.0 7.8 7.8 18.3 19.3
Wood and
wooden
products 6.3 13.1 13.1 6.3 6.3 19.6 23.6
Paper and
paper
products 37.9 8.8 8.8 4.2 4.2 9.3 10.1
Chemicals,
rubber and
plastic 218.2 3.0 3.0 15 15 5.0 6.0
Metallic and
non-metallic
mineral prod. 93.5 6.4 6.4 3.1 3.1 6.9 7.5
Transportatior
equipment 41.1 6.0 6.0 2.9 2.9 6.2 6.9
Machinery
and
equipment  396.2 4.2 4.2 2.0 2.0 4.8 5.6
Telecom. and
mail services 0.0 -0.2 -0.2 -0.1 -0.1 0.4 1.3
Source: Own calculation.
Note: For all the scenarios the closures inclu@gital mobility, sector-specific land, and balanéedestment point
share adjustment.
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TABLE I11.10
PERCENTAGE CHANGES IN QUANTITY EXPORTS TO THE EU
(By commaodity)

Free trade and + banana access
Full employment  Unemployment

Base Capital Capital

Millions of Capital sector Capital sector
Description Us$ mobility specific mobility specific
Banana, coffee, and cocoa 435.0 21.0 16.4 254 20.6
Cereals 0.0 -3.2 -3.1 -2.2 -2.2
Flowers 62.0 -13.2 -10.7 -10.0 -7.6
Other agricultural products 30.8 -2.3 -2.6 -1.9 -2.2
Livestock 0.0 -1.1 -2.1 -1.0 -2.0
Forestry products 7.6 -2.3 -2.8 -2.7 -3.4
Shrimps - - - -
Raw fish 0.7 -0.8 -0.9 -0.6 -0.7
Fuel oils and other oil products 0.0 -1.7 -0.2 -1.8 -0.3
Meat, meat products and sub products - - - -
Fish canned and other aquatic product: 122.7 -1.8 -1.9 -1.8 -1.8
Oil and fats 0.8 -2.0 -2.6 -1.9 -2.9
Dairy products - - - -
Milling and bakery products 0.1 -2.7 -2.7 -2.2 -2.2
Sugar products 0.2 -0.7 -2.2 0.1 -1.7
Alcoholic and non-alcoholic beverages 0.1 -1.0 -1.6 -0.7 -1.8
Other miscellaneous food products 147.9 1.8 -0.5 2.9 0.3
Textiles, apparel and leather products 125 -1.0 -1.7 -0.5 -1.4
Wood and wooden products 0.2 -1.9 -2.0 2.4 2.4
Paper and paper products 0.3 -0.6 -1.2 -0.3 -11
Chemicals, rubber and plastic 1.0 1.2 -0.7 2.0 -0.5
Metallic and non-metallic mineral
products 10.3 -0.5 -0.9 0.1 -0.4
Transportation equipment 0.0 -0.2 -0.6 0.3 -0.3
Machinery and equipment 7.1 -1.1 -2.0 -0.7 -1.9
Transportation services and storage 78.5 -0.8 -1.8 -0.7 -1.7
Telecommunication and mail services 231 -0.2 -1.7 0.5 -2.6
Other services 134.2 -0.1 -0.6 0.2 -0.4

Source: Own calculations.
Note: For all the scenarios the closures inclugtalmobility, sector-specific land, and balandedestment
point share adjustment.

Better access to the EU banana market gives tleatiae for an increase in banana production
that in the model (with no intertemporal growth)pifes a reduction in production in other sectors,
particularly agricultural sectors, such as floweesgeals, and other agricultural products. As drpecthis
decrease in production is higher under the fullleympent assumption (for instance, 13 percent réotuct
in flower production) than it is under the unempl@nt scenario (10 percent reduction in flower
production, to continue with the example). (Seel@dbll). Lower quantity production brings in an
increase in the consumer price index, unlike inplevious two trade agreement scenarios in whieh th
CPI falls (Table 11.12). The increase in the CHIl iwiturn have an impact on poverty, as we wié $ater
on.
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TABLE Il.11
PERCENTAGE CHANGES IN PRODUCTION AT MARKET VALUE
(By commaodity)
Free trade and + banana access
Base Full employment Unemployment
Millions of Capital Capital sector  Capital Capital sector
Description US$ mobility specific mobility specific
Banana, coffee, and cocoa 1 488.0 15.2 11.2 19.1 14.8
Cereals 447.2 -1.6 -1.3 -0.9 -0.6
Flowers 448.0 -11.1 -9.0 -8.3 -6.2
Other agricultural products 1178.0 -0.7 -0.7 -0.2 -0.3
Livestock 1190.3 0.1 0.0 0.5 04
Forestry products 439.5 -0.7 -0.9 -0.6 -0.8
Shrimps 785.1 -7.8 -2.0 -8.0 -2.0
Raw fish 538.3 -0.6 -0.5 -0.3 -0.2
Fuel oils and other oil products 8451.4 -1.2 -0.1 -1.1 -0.1
Meat, meat products and sub products 11433 0.1 0.0 0.5 0.3
Fish canned and other aquatic products 705.6 -1.6 -1.6 -1.5 -1.5
Oil and fats 550.8 -0.6 -0.6 -0.2 -0.4
Dairy products 417.0 -0.1 -0.2 0.5 0.2
Milling and bakery products 1020.7 -0.6 -0.3 -0.1 0.2
Sugar products 237.0 0.2 -0.2 0.9 0.3
Alcoholic and non-alcoholic beverages 531.0 -0.5 -0.5 0.0 -0.2
Other miscellaneous food products 996.1 1.0 0.0 1.8 0.6
Textiles, apparel and leather products 1373.8 -0.4 -0.6 0.2 -0.2
Wood and wooden products 721.9 -0.9 -1.0 -0.9 -1.0
Paper and paper products 750.3 -0.4 -0.7 0.1 -0.3
Chemicals, rubber and plastic 1 409.2 15 0.5 2.4 1.1
Metallic and non-metallic mineral products 1438.9 -0.3 -0.5 0.3 0.0
Transportation equipment 523.7 -0.1 -0.2 0.5 0.3
Machinery and equipment 1227.2 -0.4 -0.6 0.2 -0.3
Transportation services and storage 4610.1 0.5 0.2 1.0 0.7
Telecommunication and mail services 1388.6 0.1 -0.1 0.9 0.0
Other services 19744.7 0.1 -0.1 0.5 0.3

Source: Own calculations.
Note: For all the scenarios the closures inclugstatamobility, sector-specific land, and balandedestment point share
adjustment.

Table 11.12 shows that real impacts on GDP are negligibleigihat the model is static), in
particular under the full employment assumption.

Regarding partial trade liberalization, the results go in thessdinections as those of free
trade, but with half the magnitude. Therefore we concentratenupietation of the model results on
free trade and free trade with better banana access to the EU.

TABLE 11.12
PERCENTAGE CHANGE IN GDP AND COMPONENTS, INCLUDING CPI*?
(Nominal and real)

Free Trade 50% tariff reduction Free trade and better banana access
Nominal Real Nominal Real Nominal Real
Capital Capital Capital Capital Capital Capital
Labor  Capital sector Capital sector Capital sector Capital sector Capital sector Capital sector
Variable market mobility specific mobility specific mobility specific mobility specific mobility specific mobility specific
Absorption FE -0.30 -0.47 0.01 0.00 -0.15 -0.23 0.00 0.00 1.06 2.07 0.22 0.23
UE -0.29 -0.48 0.01 0.00 -0.14  -0.23 0.00 0.00 1.90 2.86 0.73 0.62
Private
consumption FE -0.30 -0.47 0.00 0.00 -0.15 -0.23 0.00 0.00 1.06 2.07 0.22 0.29
UE -0.29 -0.48 0.00 -0.01 -0.14  -0.23 0.00 0.00 1.90 2.86 0.76 0.69
Fixed
investment FE -0.27  -0.45 0.14 0.11 -0.13 -0.22 0.07 0.05 1.17 2.19 0.47 0.49
UE -0.26  -0.46 0.14 0.09 -0.13 -0.22 0.07 0.05 2.09 3.03 1.04 0.96
Stock change FE -0.68 -0.72 - - -0.34 -0.36 - - -0.36 0.66 - -
UE -0.68 -0.71 - - -0.34  -0.35 - - -0.36 0.84 - -

(continues)
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Table 11.12 (conclusion)

Free Trade 50% tariff reduction Free trade and better banana access
Nominal Real Nominal Real Nominal Real
Capital Capital Capital Capital Capital Capital
Labor  Capital sector Capital sector Capital sector Capital sector Capital sector Capital sector
Variable market mobility specific mobility specific mobility specific mobility specific mobility specific mobility specific
Exports FE 0.30 0.23 0.30 0.23 0.15 0.11 0.15 0.11 1.13 1.41 0.28 0.59
UE 0.31 0.23 0.31 0.23 0.15 0.11 0.15 0.11 1.89 2.06 1.01 121
Imports FE 0.28 0.22 0.28 0.22 0.14 0.11 0.14 0.11 1.05 131 1.05 131
UE 0.29 0.21 0.29 0.21 0.14 0.10 0.14 0.10 1.75 1.91 1.75 191
GDP (value
added) FE -0.31 -0.48 0.01 0.00 -0.15  -0.23 0.00 0.00 1.08 212 -0.01 0.01
UE -0.30 -0.49 0.01 0.00 -0.14 -0.23 0.00 0.00 1.94 2.92 0.51 0.40
GDP (factor
cost) FE -0.05 -0.23 0.00 0.00 -0.02 -0.11 0.00 0.00 1.40 2.47 0.00 0.00
UE -0.04 -0.23 0.00 -0.01 -0.02 -0.11 0.00 0.00 2.27 3.29 0.51 0.39
CPlchange FE -0.30 -0.48 -0.15 -0.23 0.83 1.77
UE -0.30  -0.47 -0.14  -0.23 1.12 2.15

Source: Own calculations.
! For all the scenarios the closures include: sespiecific land, and balanced investment, pointeshajustment.
2 FE = full employment. UE = unemployment in unsdiwage workers.

Next, we analyze the effects of a trade agreement with the EU on ffactunerations. Under
the assumption of full employment, a zero-tariff agreemetit thie EU results in a fall in nominal
wages and earnings, except in the case of wages for rural edskdlge workers (see Table 11.13).
Land and capital show a small increase in returns. Real returfigctiirs go up —although
modestly— for all factors of production, given that cheaper acte$mports from the EU would
bring about a fall in the consumer price index. Under &miployment and a 50 percent tariff
reduction, results for factor returns go in the same diredtionwith a lower magnitude. Table 11.13
shows the percentage changes in factor returns. Land and rskallegnwages experience the highest
increase in real terms in all scenarios.

TABLE 11.13
PERCENTAGE CHANGE IN LABOR FACTOR RETURNS 1,2
(Nominal and real)

Labor Free Trade 50% tariff reduction [ ree trade and

market Factor type + banana access
Nominal Real Nominal Real  Nominal Real

LABOR
Urban

FE Unskilled wage labor -0.05 0.25 -0.02 0.12 1.89 1.06
Skilled wage labor -0.09 0.21 -0.04 0.10 1.49 0.66
Self-employment -0.11 0.19 -0.05 0.09 1.66 0.83

UE Unskilled wage labor - 0.30 - 0.14 - -1.12
Skilled wage labor -0.08 0.22 -0.04 0.11 2.52 1.39
Self-employment -0.10 0.19 -0.05 0.09 2.68 1.56
Rural

FE Unskilled wage labor 0.17 0.47 0.08 0.23 5.63 4.81
Skilled wage labor -0.06 0.24 -0.03 0.12 2.25 1.43
Self-employment -0.09 0.21 -0.04 0.11 2.01 1.18

UE Unskilled wage labor - 0.30 - 0.14 - -1.12

(continues)
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Table 11.13 (conclusion)

Labor Free Trade 50% tariff reduction [ ree trade and

Factor type + banana access
market
Nominal Real Nominal Real Nominal Real

LABOR

Skilled wage labor -0.05 0.25 -0.02 0.12 3.44 2.32

Self-employment -0.07 0.22 -0.04 0.11 3.13 2.01
CAPITAL
FE - 0.02 0.32 0.02 0.16 -0.01 -0.84
UE - 0.03 0.32 0.01 0.16 0.53 -0.60
LAND
FE - 0.23 0.53 0.11 0.26 7.10 6.27
UE - 0.27 0.56 0.13 0.28 9.80 8.68

Source: Own calculations.

! For all the scenarios the closures include capiibility, sector-specific land, and balanced itirest point share
adjustment.

2 FE = full employment. UE = unemployment in unsdiwage workers.

The increase in returns to unskilled rural labor and landmoaibe surprising as neoclassical
theory of trade predicts that the country will specialize inptteeluction (and export) of products that
use more intensively the factor abundant, and that this fadoexperience an increase in returns.
Most of Ecuadorian exports to the EU consist of agricultpraducts (See Table II.1), so it is
expected that permanent free access to the European market woullidetasnarket access to this
type of products. Agricultural export products to the BUECuador are banana, flowers, and other
vegetables and fruits, which are labor intensive. Thus, titgeshow that consolidation of access to
the EU market brings a higher return to unskilled ruralkexs, which in turn may have a positive
implication for poverty reduction, as we will see later on.

Compared to the previous two scenarios, full employraad free trade with better access to
the EU banana market implies a higher increaseainwages and earnings. Rural wages increase more
than urban wages (see Table 11.13). Unskilled wagekers experience a higher wage increase than
skilled wage workers (in both, rural and urban grdésapital is assumed sector-specific, increments in
nominal wages are higher than in the case of capdhllity (except for the increment in wages of rural
unskilled wage workers —not shown in the tablefome from self-employment also increases and so
do returns for land. In fact, land experiences tilghest nominal and real percentage increase of all
factor returns (6 percent in real terms). Capitalrnstdecline slightly (0.84 percent).

The increase in urban wages, and the even bigger increase iwaygea (particularly for the
unskilled wage workers) can be explained by the increase in dangorts which comes hand in
hand with an increase in banana production —a sector that, aemeehitn the introduction, employs
1 to 3 workers per hectare and indirectly generates 1.5 tob%0pgr hectare in production. As the
assumptions also include full employment and a static maaelincrease in banana production
implies a reduction in the production of the other sectarparticular other agricultural sectors —as
already shown in Table I1.12. Given the assumption ofefloiployment, higher banana production can
be reached with an increase in real wages for the factor used ietgmsithis sector: unskilled labor,
in particular rural unskilled labor. See Figure II.1.

54



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

FIGURE 1.1
LABOR MARKET WITH FULL EMPLOYMENT ASSUMPTION
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Source: Own calculations.

Similarly to the full employment scenario, under uptoyment in the unskilled wage labor
(urban and rural), both a zero-tariff and 50-petrdarniff reduction scenarios lead to an increasesat r
factor returns, in particular for the unskilled wagerkers. Under the assumption of unemployment, the
adjustment in this labor market segment comes tihra@bgnges in quantities (humber of workers) and
not through changes in nominal wages. Thus, areaser in real wages in turn imply decreased
employment in the urban unskilled wage worker segfa@rd3 and -0.19 percent for the cases of capital
mobility and sector-specific capital, respectivelyn e contrary, for rural unskilled wage workers
employment would increase in these two scenariogetisas their real wages —more so in the case of a
zero-tariff agreement with the EU. For further detaiee Tables 11.14 and II.15. Both an increase in
employment and real wages for the rural unskilledkers should have an important poverty reducing
effect.

A different situation may arise in terms of real returnactdrs under the scenario of free trade with
the EU and better access for bananas to the EU market if themerigployment in unskilled wage
workers. In this case, an increase in banana production, imgiliegacrease in (unskilled) labor
demand (that reduces unemployment) met with lower real wagemdkilled wage workers both in
rural and urban areas (1.12 percent, see Tables 11.13 and 8elelfigure 1.2

FIGURE 1.2
LABOR MARKET WITH UNEMPLOYMENT ASSUMPTION

W4  Ld Ls

NN

Ld

v

Source: Own calculations.
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The next section shows the poverty effects of the price increaskboth a fall in real wages
and the increased labor demand of a free trade agreement with thwtlEbketter market access to

Ecuadorian bananas.

TABLE 11.14
PERCENTAGE CHANGES IN EMPLOYMENT FOR UNSKILLED WAGE WORKERS
50% tariff Free trade and +
Base Free Trade reduction banana access
Capital Capital Capital
Number of Capital sector Capital sector Capital sector
Labor type workers  Percent mobility specific mobility specific mobility specific

Urban
Unskilled wage worker 1108 361  20% -0.03 -0.19 -0.01 -0.09 2.69 3.46

Rural
Unskilled wage worker 842 572 15% 0.15 0.07 0.08 0.04 5.86 5.67
Total 5550134 100% - - - - - -

Source: Own calculations.
Note: For all the scenarios the closures includtosespecific land and balanced investment poiateladjustment.

2. Poverty results

Under the assumption of full employment, a free trade agreem#nthe EU (100 percent tariff
reduction) shows small and mixed impacts on poverty, andtseat the national level mask the
different direction of impacts in rural and urban areas (Tallé)ll While there is a small decrease in
indigencé? in rural areas (0.11%), in urban areas indigence increase€40.On the other hand,
rural poverty headcount increases (0.18 percent) while urbantpdaks (0.08 percent). In the end,
both extreme poverty and poverty rates increase slightly atatienal level. If the assumption of
specific-sector capital is added, the fall in both rural indigeand urban poverty rates results in a fall
in both indigence and poverty rates at the national level. Suizing, the results suggest that in the
case of full employment a free trade agreement with the EU leadsettistribution of income to the
benefit of the rural indigent and the urban poor.

With full employment and a preferential trade agreement thgtreduces all tariffs charged
to the EU by 50 percent , reductions in indigence and powdyof smaller magnitude, while
increases in poverty are bigger, resulting in a slight powenty extreme poverty increase at the
national level. It seems that the smaller fall in consumer paicdshe smaller real wage raise produce
lesser poverty impacts in this scenario.

Under full employment, an FTA with the EU that includesdyeadtcess to Ecuadorian banana
exports also shows mixed results on poverty. Both indig@md poverty rates fall at the national level
if capital is assumed fully mobile (0.17 percent and -0 &@&ent, respectively), but they increase if
capital is assumed sector-specific (0.04 percent and 0.32 peesgrctively).

So far a trade agreement with the EU has a small, if any, tpawgpact —given the small
fall in goods’ prices and factor returns. Nevertheless, ifmyteyment amongst unskilled wage
workers is assumed, which may be a reasonable assumptiom irctladorian labor market, a free
trade scenario leads to strong poverty reduction effects (Tab#g. IThis reduction in poverty may be
explained by the increase in employment that rural unskilled wegker experience (Table 11.14),

12 The poverty lines for extreme poverty (or indigenand poverty, 1-dollar-a-day and 2-dollar-a-dagpectively,
have been adjusted for the change in consumersméselting in the simulations.
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the increase in real wages and earnings for the urban and rutarsvand self-employed (Table
11.13), and the fall in the consumer price index.

Rural unskilled wage labor accounts for about 15 percent af émhployment and these
workers belong to households that are amongst the poardbgtsthe gain in employment (amongst
those currently unemployed —with the assumption that théyrewployed will receive the average
wage of the rural unskilled wage workers currently employesd) iead to a positive effect in poverty
reduction. Urban unskilled wage workers represent 20 percetatadfemployment, and they also
belong to households that are amongst the poorest. The mdredise real wage of this type of
workers (an increase that is bigger than the one observed sintbkations under full employment)
may also contribute to poverty reduction.

Under the two alternative closures (capital mobility and segteciic capital) and the free
trade and unemployment scenario, indigence rates as well as poatsyfall (-4% and -9%,
respectively). That is, there is a significant decline in pgveates. As Table 11.16 reports, urban
households show a higher decline of indigence and povertyhateraral households. In contrast to
free trade and full employment, with free trade and unemploynueat and urban households are
both winners, poverty and indigence decline in both areas. &#e IT.15.

A trade agreement with the EU that implies only a 50 percefftreduction to imports from
the EU, and again under the assumption of unemploymemntsgnodest —if any- poverty reduction
effects. At the national level, indigence increases around 0.8pewdsle rural indigence falls by -
0.06 percent, and urban indigence increases by 0.15 percent tfumdssumption of capital mobility,
but similar results are obtained if capital is assumed to bersscific). Poverty rates increase 0.11
percent, which comes about from an increase in poverty of @&Z2&m in rural areas and of 0.03
percent in urban areas. If capital is sector-specific, poveryigktly reduced in urban areas (-0.03
percent). These results are in striking contrast with theebigiggnitude in poverty reduction obtained
with a free trade (zero tariffs) trade agreement with the Eldelns that the bigger reduction in prices
obtained with a zero-tariff trade agreement (as opposed to dyper-cent tariff reduction) has a
greater impact on the poor’s income (and thus their spendinggro tariff agreement also creates
more job opportunities for unskilled wage workers in bothan and rural areas and has a bigger
poverty reduction impact than a 50 percent tariff agreement (see IT.45).
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TABLE 11.15

PERCENTAGE CHANGES IN POVERTY INDICES (HEADCOUNT) F OR EACH SCENARIO

Scenario i.a: Free Trade, Capital

Full employment

Unemployment

Mobility Below one Below two Below one Below two
dollaraday dollarsaday dollaraday dollars a day

Total Households 0.06% 0.01% -4.30% -9.22%

Rural Households -0.11% 0.18% -3.39% -6.17%

Urban Households 0.14% -0.08% -4.79% -10.81%

Hhd. headed by male 0.02% 0.03% -3.55% -7.94%

Hhd. headed by female 0.18% -0.04% -7.19% -14.06%

Total Households -0.03% -0.08% -4.35% -9.26%

Rural Households -0.26% 0.01% -3.43% -6.26%

Urban Households 0.08% -0.13% -4.83% -10.83%

Hhd. headed by male -0.09% -0.09% -3.60% -7.99%

Hhd. headed by female 0.16% -0.04% -7.21% -14.08%

Scenario ii.a.: Preferential Trade, Full employment Unemployment

Capital Mobility Below one Below two Below one Below two
dollaraday dollarsaday dollaraday dollars a day

Total Households 0.08% 0.09% 0.08% 0.11%

Rural Households -0.07% 0.23% -0.06% 0.26%

Urban Households 0.15% 0.03% 0.15% 0.03%

Hhd. headed by male 0.04% 0.11% 0.04% 0.12%

Hhd. headed by female 0.21% 0.09% 0.21% 0.09%

Scenario ii.c.: Preferential Trade, Full employment Unemployment

Capital Sector Specific Below one Below two Below one Below two
dollaraday dollarsaday dollaraday dollars a day

Total Households 0.07% 0.04% 0.07% 0.04%

Rural Households -0.09% 0.19% -0.09% 0.19%

Urban Households 0.14% -0.03% 0.14% -0.03%

Hhd. headed by male 0.03% 0.06% 0.03% 0.06%

Hhd. headed by female 0.18% 0.02% 0.18% 0.02%

o Full employment Unemployment

Scenario i.a: Free Trade Banana,

Capital Mobility Below one Below two Below one Below two
dollaraday dollarsaday dollaraday dollars a day

Total Households -0.16% -0.07% 0.08% 0.32%

Rural Households -0.87% -0.37% -0.43% 0.13%

Urban Households 0.20% 0.09% 0.33% 0.42%

Hhd. headed by male -0.22% -0.04% -0.07% 0.14%

Hhd. headed by female 0.04% -0.13% 0.61% 1.01%

Scenario i.c: Free Trade Banana, Full employment Unemployment

Capital Sector Specific Below one Below two Below one Below two
dollaraday dollarsaday dollaraday dollars a day

Total Households 0.04% 0.32% 0.32% 0.92%

Rural Households -0.42% 0.20% -0.02% 0.81%

Urban Households 0.27% 0.38% 0.48% 0.98%

Hhd. headed by male 0.00% 0.30% 0.14% 0.77%

Hhd. headed by female 0.18% 0.43% 0.98% 1.50%

Source: Own calculations.

To understand these results on poverty, it is importargédall the main income sources for
the poor (see quintile 1 in Table 11.4). For househobldsdi in rural areas their main income source
comes from agricultural activities and for those in urban alteasmes from wages. It is also
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important to recall that a sizable share of the poor’'s spemgliog food (approximately 40 percent for
those in urban areas, and 54 percent for those in rural areas).

If the assumption of unemployment in unskilled wage workeia place, and a free trade
agreement with the EU with improved access to the EU banana nsar&athed, both indigence and
poverty increase at the national level, with or without capitability. Interestingly, in this scenario,
there is the biggest increase in indigence and poverty raédistioé scenarios, and this happens in the
households headed by females. In this type of householgeimzk and poverty rates increase by 0.61
percent and 1 percent if capital is assumed fully mobile, anyditicrease by 1 percent and 1.5 percent
if capital is assumed sector-specific.

The increase in poverty rates with a free trade agreement and better tac&esiadorian
banana, if there is unemployment, can be explained by the develsgmére banana sector and their
impacts on production and wages in other sectors. As the egdadmeing affected by the lack of
increasing capital accumulation and labor supply (the modelaisc)stthe increase in banana
production can only be met by pulling resources out o&rofhgricultural) sectors which reduces
production in those sectors where resources are being drainddcagaises prices for consumers.
Price increases have a poverty increase effect. This result highfighneed for more investment as
an economy opens up for increasing trade. It also highlightsnpacts on poverty of consumer price
increases.

3. Poverty impacts on farmers in the banana sector
and complementary policies

Given the importance of the banana sector —it contributes to &4dgricultural GDP, its exports
represent 4% of total GDP, and approximately 12% of the Edaadpopulation depends on this
activity (see Baquero et al 2004)— we ask what poverty impactsla agreement with the EU may
have in the sector. To answer this question it is impottaidentify who the banana producers are,
where they are located, and how important the access to the EU imddtghem.

Most of banana producers are located in the Coastal provincek @fo (51%), Guayas
(34%), and Los Rios (15%) (See Wong 2007). As documémteal/eral studies, these provinces have
the lowest incidence of poverty in Ecuador (the highest ppirstdence is in the rural highlands and
northern part of the Coast).

Several studies identify banana farmers in three groups by daen small (less than 20
hectares), medium (20 to 100 hectares), and big farmers (ov@rh&6tares}® There are
approximately 6,282 banana farmers, 71% of which are smét,&26 medium, and only 3% are big
farmers. However, big farmers have 30% of the total crop areke svhall farmers have only 24% of
the banana crop area (Wong 2007). Banana farmers also diffee jrdductivity of their farms,
which in turn depends on factors such as technology, accesedib, @nd cultural practices. In
contrast to big (and medium) farms, small banana farms hagerieral, low productivity, more
difficult access to credit, and poor cultural practices.

The EU has tough sanitary and phytosanitary (SPS) requiteraed technical standards,
more easily met by big farms, less so by medium farms. Sarailers (given the credit constraints
they face) find it difficult to meet EU standards, as theywireginvestment in facilities and cultural
practices that imply higher costs (See Wong 2007). Alternatizekets for small banana farmer’s
production are non-EU markets, such as Russia.

So, how would an Ecuador-EU trade agreement affect farmers battama sector? In the
scenario that assumes that the EU gives better access for the bemkeg which is translated as a

13 see World Bank (2004) and Elbers at al (2002).
14 See Wong (2007), and Baquero et al (2004).
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higher export price of banana to the EU matRélte results suggest that there is more production and
exports —although they come at a price, reducing productiothir sectors. The model is static and
cannot account for increased investment, nor have we modeledtfivig improvements.

This better access to the EU market will probably be taken ay@ot by big farmers —and
perhaps medium farmers. For small farmers this is not reedgdbe case. As mentioned above, big
farms can meet the stringent SPS and technical requirements inipotesl EU on banana imports,
but medium farmers may meet these requirements with difficatigt small farmers may not be able
to meet the requirements at all. Still better access to the Eketm@an have a poverty reduction
outcome to the extent that this trade opportunity creates wimse\jorkers in the farms that can meet
the EU standards) in these big and medium banana farms ahd indirect occupations that the
banana sector generates. Small farmers could take advantage of therkettmthe extent that they
receive technical and financial support to meet EU standardarienhs.

There are a host of other issues for the poverty analysspfowhich is the possibility that Colombia
and Peru sign a trade agreement with the EU, and Ecuadonalodsed to this question is whether
or not signing an agreement would imply that Ecuador lo&#+Greferences from the EU. A related
unresolved issue is the outcome of the banana dispute betweeroiEanddother Latin American
countries with the EU in the WTO. The aim of the presardysand tools required to address these
issues are beyond the realm of the present research. Howevay, liteninteresting to mention some
results by Anania (2009) on the WTO dispute and its plessiffects in Latin American economies
(among others). According to Anania, the EU banana tradeypsdits a tariff of 176 euro per ton of
banana to most favored nations (MFN) (among which are Ecuanldrother Latin American
countries). At the same time, the EU has in place Economicdpsiiip Agreements (EPAS) with
African, Caribbean and Pacific (ACP) countries. Anania mentioaisthese EPAs (together with the
EU banana trade policy for MFN) should have a significanatieg impact on MFN banana exports
to the EU, which should decline 5% by 2016. This auteis at 60 euro per ton the MFN tariff
(ceteris paribus) if the objective is to leave MFN exportsautithange “with respect to the scenario
in which the EPAs are not implemented.” (Anania, p. viii).

F.  Concluding remarks

Ecuador expects to sign a trade agreement with the EU to make patrtam trade preferences it
receives from the EU (zero tariffs for most of Ecuadorianyets) and to open the EU market for the
main agricultural export product of Ecuador: bananas (that gr@etU market paying 176 euro per
MT). The agreement is expected to have positive impacts in thad&dan economy given the
complementarities of these two economies in trade —Ecuador gxpostly agricultural goods to the
EU and imports manufactures from the EU. This studyligits that a trade agreement with the EU
may have different poverty impact depending on the degrestia tariff reduction, and on whether
better access to Ecuadorian bananas is granted by the negotigltiess.scenarios try to take into
account key characteristics of the Ecuadorian economy such aszdtbtar, capital restrictions
(modeled as capital sector specific), and unemployment (expectedridhe unskilled wage labor).

The adjustments to a trade agreement with the EU come thebaglges in prices and factor
returns. For the scenarios that assume unemployment in nidlled urban and rural labor,
adjustments also come through changes in labor demand focHiegeries of wage workers.

15 As mentioned in previous sections, the main expmtket for Ecuadorian bananas in the EU —and treetbat
usually pays highest prices, although internatidrzadana prices have strong seasonal variationsB@gaero et al
2004). As it is known in Ecuador, the internatiobahana price does not necessarily get transniitede local
farmers —the oligopsonistic structure of the loosdrket is blamed for this lack of price transmissihocal
authorities set a price floor for banana farmetsere is also a spot market depending on local guppd demand
conditions. In this study, we assume that the s@ten the EU gets transmitted to banana produasrhe modeling
of the price setting mechanisms in the Ecuadoriaraba market is beyond the scope of the presaiyt stu
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The results show that impacts on Ecuadorian imports fneniet are significant, particularly
in sectors that are currently the most protected (meat and noghicts, cereals, beverages, textiles
and apparel, wood and wood products, machinery and equiprvo®. so as Ecuador gets also
better access to the EU market for its bananas (so Ecuador carefinare purchases from the EU —
given the assumptions of no free lunch and that the mosdlgitis).

In the scenarios of free trade, real wages for unskilled laicoease (as the consumer price
index decrease). If unemployment in this labor market segmsetaken into account there is an
increase in employment for unskilled wage workers in rural areas expected if Ecuador would
consolidate its EU trade preferences. But, there would be fosmployment for the unskilled in
urban areas. However, in this scenario there is a consideral@eypoeduction. Poverty reduction
seems to come about by increases in real wages and employmentabdhmarket segments where
households are among the poorest and where poverty rates drighbst: rural and agricultural
households. As Table 11.5 shows it is estimated that 5@epeof households are poor in rural areas
(measured using aggregate income). For poor householdsdpmsents the majority share of poor
households’ expenditures (54 percent in rural areas, andrd®nt in urban areas; see Table 11.9), and
the main source of income for the poor are agricultural actiii@spercent of total income come
from these activities in rural areas) and wages (42 percentabfilrecome in urban areas and 22
percent of total income in rural areas).

How fast trade liberalization is implemented has an impactotoif returns and prices that
are reflected in poverty results and macro aggregates. For the aggpepates the impacts of the
partial trade liberalization (50% tariff reduction) are haltlodse in the scenario of zero tariffs. For
poverty results, the 50% tariff reduction determines thahdeunthe assumption of unemployment in
the unskilled wage worker segment—, poverty reduction mayobde as fast as in the zero tariff
case, and it may be mainly because reduction in consumption @r&cast as big as in the latter case.

When one important sector for the economy -suchaasuins- gets better access to the EU
markets (given that almost all of the others are djremtering the EU with zero tariffs), investment
constraints (given that the model is static) maylyntipat increasing export and production of bananas
can be achieved by pulling resources (hamely prodyatiot from other sectors. Lower production and
higher consumer prices in those sectors may preckide ffom poverty reduction, even if free trade is
adopted. This result highlights the need for investimvhen increasing trade opportunities arise.

Capital restrictions may imply that increasing productipparstunities cannot be materialized
or that they are, but in an inefficient way. When capital isirassl to be sector specific impacts on
production and trade are not as big as when capital is asswragdnobile.

There are several limitations and caveats of theeptestudy. Consumption of own agricultural
production in rural households can be very imporf@mtterms of share of the household’s total
consumption) but could not be included as part®fimalysis for lack of data. Another interestingeasp
that could not be analyzed is the regional imp&d¢he trade scenarios. Given the trade orientation
agricultural production in different regions: iretiCoastal region of Ecuador agricultural productgn
concentrated on exportables (50 percent), whilgh& Highlands it comprises more non-tradable
commodities (49 percent), see Table 1.7, economjgacts of an FTA may vary by region (as well).

Among the caveats, it is important to recall thatrtialel is static —no investment (like FDI, expected
from an FTA) can be analyzed. Unemployment is asdufoeused only on unskilled wage workers.
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Annex 1

Social Accounting Matrix (SAM) 2004

The 2004 SAM comprises 27 commodities and 27 dietsviHouseholds are broken down into urban aral eurd by quintile for each location.
Factor income is assigned to each household typerdiog to labor type (no education, primary, setzoy, and college for urban and rural
labor), gross surplus from enterprises, and “miredme” (income from self-employment split accogdio “firm” size —family, small, and big
in urban and rural settings). The SAM is organiaecording to the scheme presented in Table Il.Advie

TABLE 1l.Al1

ECUADOR SAM 2004: BASIC STRUCTURE

(In millions of US dollars)

Income

Income Distribution Use of Income Capital Rest of the

Products  Activities Generation World Total
Households Governments Households Governments Households Governments

Products 24 052.65 21 959.90 3716.27 6213.62 1418.79 8 984.94 66 346.16
Activities 53 643.19 53 643.19
Income Generation 29 590.54 10.35 29 600.89
Income Households 28 690.07 1 465.99 1935.85 32.091,91
Distribution Governments 3 945 17 900.32  3420.45 0.32 7.366,26
Use of Households 27 341.13 27.341,13
Income Governments 5 264.67 5.264,67
Capital Households 5381.22 5.381,22

Governments 1548.40 431.37 21.40 2.001,17
Rest of the World 9 657.80 10.50 1 330.33 635.61 -1 263.76 582.38 10 942.36
Total 66 346.16 53 643.19 29 600.89 32091.91 7 366.26 27 341.13 5264.67 5381.22 2001.17 10 952.86

Source: Central Bank of Ecuador.

Note: Rows represent income; columns representnebifoee.
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lll. Policy alternatives and strategies for the
Plurinational State of Bolivia following the end of
trade preferences: evaluating an association

agreement with the European Union

Roberto Telleria
Carlos Ludena
Soraya Fernandez

A. Introduction

Discussions about the benefits of international free trade dreomclusive. Free trade supporters
argue that exchanging goods and services is almost alwaygitarthitual benefit (Krugman and
Obstfeld, 2003). Open markets permit national resources émptoyed more productively and allow
sourcing non-local produced goods, giving consumers asdlipers a wider variety of products to
choose from. Nonetheless, others perceive that free trade hasonwibuted to economic
development, and in some cases has worsened inequality, unemptayma poverty particularly in
the rural areas of developing countries (Berthelot, 2002)erlez et al. (2005) assert that economic
gains from international trade do not guarantee in themseglies for the poorer sectors of the
economy, and that indeed more international exchange of gogti$ & accompanied by a rise in
inequality. The 200Zanzibar Declaratiorreflects the concern of Least Developed Countries at their
marginalization in the multilateral trading system as maniféestéde insignificant 0.4 percent share
of world trade (WTO, 2001).

Yet, countries around the world, developed and developing, éagaged in a trend of
negotiating multilateral, regional and bilateral trade agreem&hts WTO reports that at December
2008, there were up to 421 regional trade agreements that weiedndthe Plurinational State of
Bolivia has not avoided this trend, signing several tagieements since the 1960s, though has not
faced a hectic agenda in the last ten years. In fact, existing trazteregts for the Plurinational State
of Bolivia are relatively old, such as the Andean Commu(ii869); Economic Complementation
Agreement (ACE 22) with Chile (1994); Economic Complemématigreement (ACE 31) with
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Mexico (1994); inclusion into the WTO (1995); MERCOSER associated member (1996); and the
Economic Complementation Agreement (ACE 47) with Cuba (19B9¢ latest agreement was the

Bolivarian Alternative for Latin America and the Caribbean -ALBASpanish- (2006) that has been

spearheaded by Venezuela.

In 2004 the Andean Community (CAN) tried, as a bloc,dgatiate a trade agreement with
the United States. However, negotiations failed due to disagréemvéhin the bloc and political
frictions between the Plurinational State of Bolivia and Ecuadtr the United States. Peru and
Colombia individually signed trade agreements with the U085 and 2006, respectively. The
Plurinational State of Bolivia and Ecuador failed to reach angemgent, without any sign to restart
negotiations for the time being. Furthermore, trade preferéhatthe United States grants to Andean
countries called ‘Andean Trade Promotion and Drug Eradication(ATPDEA) was not renewed
for the Plurinational State of Bolivia (expired in December&0though it was renewed for Ecuador
until December 2010. For Colombia and Peru, these trade prefferamre superseded by the more
comprehensive FTA, which provides permanent duty-free stataswi@er range of commodities
from those two countries into the United States.

In September 2007, the Andean Community started joint radigois with the European
Union. However, the Plurinational State of Bolivia’'s diffeyiviews on property rights and tariff
reduction schedules led to disagreements with other Andean iesumitr spite of the Plurinational
State of Bolivia's request to CAN members to negotiate wighEU as a group, Colombia, Ecuador
and Peru expressed their preference for individual negotiafléns, in February 2009 these three
countries started bilateral negotiations with the EU, whit¢eRturinational State of Bolivia has frozen
any trade negotiation for the time being.

The main purpose of this study is to investigate the ecuneffects for the Bolivian
economy that may emerge from the Plurinational State of iBeiW related trade scenarios. This
study assesses how convenient is for the Plurinational &t&elivia to be taking part or be outside
negotiations with the EU, and the subsequent preferential atoetisations for the Bolivian
economy. At the current time, there is no economic assessmhbotwiie economic wellbeing of the
domestic population and macroeconomic indicators may changeesislzof a the Plurinational State
of Bolivia-EU trade agreement. Thus study will try tih that void and provide with an assessment
that can be used by policy makers in the Plurinational StatBob¥ia to formulate trade and
complementary policies.

This document is organised as follows: Section B describesctirrent trade situation of the
Plurinational State of Bolivia, the objectives and research gusstsection C reviews the work that
has been done in terms of EU- the Plurinational State oViBdliade agreements. Section D presents
the methodology chosen to asses a prospective trade associatiemegyr from a macro and micro
viewpoints. This section also defines trade policy scenarigsriarfor grouping GTAP regions and
commodity sectors, price transmission model and the mioralaiion approach used in this research.
Section E discusses macro-simulation results. Section F pwes@oto-simulation results and
corresponding discussion. Finally, Section G presents wsinos and recommendations emerging
from this study. An expanded version of this work (Té&ler2011) can be found in
www.eclac.cl/comercio/comercio_pobreza

B. Problem, objectives and research questions
After the end of trade preferences (ATPDEA) from the UniteseStahe Plurinational State of

Bolivia lost preferential access to the American market for sompertant products. The loss of these
preferences to such large and important market would need ttetebfi either new markets in other
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regions such as Asia or the strengthening of existing oDes. of those markets where the
Plurinational State of Bolivia already has commercial tiese€tiropean Union.

The European Union could be an alternative market to replace tARBRA, given that the
Plurinational State of Bolivia already exports to the EU H{wib trade agreement involved) and
because it is an attractive market niche for any country thas lémkhigher prices and a large
consumer market (the EU is the second largest importer indHd;whe first one is the US). Taking
into account the potential of the EU as importer is that thdeAn Community, as a group, started
negotiations with the European Union in 2007. However, eandcountries have different trade
policies and strategies on the implications that might emfeoge that trade agreement. Given that
group negotiations between the Andean Community and thedlelds Peru, Colombia and Ecuador
reoriented their negotiation agendas toward bilateral trade agreembatsfore it is reasonable to
consider that a trade-off between having or not an agreeménthe@iEU needs to be assessed.

Based on these developments, the Bolivian government will teeedconsider its trade
policy if these policies are going to be used as economiddombntribute improving the domestic
welfare of the Bolivian people. Interests and expectations fnenBolivian production sector, policy
makers, and civil society might emerge if the PlurinationaleStatBolivia decides to initiate trade
negotiations with the European Union. But also some conoeigid emerge regarding EU’s stronger
export-related capacity compared to the Plurinational State ofi®oli

There is no specific research has been carried out to estimate tloenecaonplications that
such a trade agreement would have for both the national econontheaed¢onomic wellbeing of
Bolivian households. Such lack of research is an issue irstefnpolicy possibilities to provide
estimations as to how the various economic sectors in than&lanal State of Bolivia would be
affected by the trade agreement. This lack of research prevents thepdexed of effective trade
policies oriented to benefit both the national economy and #jerity of Bolivian households. We
expect to fill that gap with this study.

The overall objective of this research is to estimate the effecthddBolivian economy and
its households that could emerge from different trade refettings between the Plurinational State
of Bolivia and the European Union. More specific objectives ar

e First, to investigate economic implications emerging from iteaition of the ATPDEA,;

e Second, to assess the impact of trade policy measures withltfeh&nges in tariffs) on the
progress of key macroeconomic variables (e.g. exports, impooti,ction and GDP);

e Third, to estimate the economic effects of thedreaforms affecting households’ wellbeing (in
the form of changes in income and expendituregaiticular the impact over the Bolivian poor.

We expect that this research will enable us to assess howftremtifiberalisation scenarios
affect the Plurinational State of Bolivia’s main macroeconomiticators, and how the economic
wellbeing of household groups will be affected by the trdmdlisation.

C. Bolivian economy and trade policy

The world economy in the 1980’s was characterizechianges that led to the formation of economicdlo
and extend the effects of the globalization tovtbdd economy. Large groups such as the Europe@nUn
were assembled and reinforced. The European Umispiréed a process of world integration, as it
represented one of the most important efforts gouents carried out to integrate themselves in ksocia
economic and cultural dimensions. At the end of dlghties, the Andean Community was revamped
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becoming an Andean free trade area. Within thedveork of the Latin American Integration Association
(ALADI), southern countries formed the Southern @mn Market (MERCOSUR).

In the nineties, the Plurinational State of Bolifdgused on deepening integration within the
Andean Community, subscribing different trade ages®s) and negotiating unilateral preferential
treatment like the ATPDEA to the US and the Geimadl System of Preferences (SGP Plus) to Europe.
Additionally, the Plurinational State of Bolivia ingshented an open and free market strategy,
deregulating the domestic economy and privatisinge staiterprises (among others) to meet IMF
conditions to generate more employment, investnemanomic growth, and ultimately more economic
welfare. Part of the policy measures implemented é1t890’s consisted in lowering import tariffs.
Such lowering is referred here as “ndive de-tadtfon” since the Plurinational State of Bolivia
unilaterally lowered import tariffs losing negotiai capabilities in bilateral, regional and multilateral
trade negotiations. Import tariff reductions started 987 and ended-up in 1995 establishing a general
and easy tariff structure setting 10% for genemadlpcts, 5% for capital goods and 2% for books.

Later between 2000 and 2004, the PlurinationakSiaBolivia suffered domestic political and
economic crises. While Colombia, Ecuador and Pegai trade negotiations with the United States in
May 2004, the Plurinational State of Bolivia did participated of these negotiations due to suditiqad
crises that eventually contributed to the electidnEvo Morales as Bolivian president in 2005. His
government prioritised policies that supported daenestic market, rejecting any possibility of trade
negotiations with the United States. Instead, 062he Plurinational State of Bolivia joined thecsdled
Bolivarian Alternative for the People of Our Ameri¢Alternativa Bolivariana para los Pueblos de
Nuestra AméricaALBA). In September 2008 the Morales adminisbratexpelled the US ambassador in
La Paz. In December of the same year, the UnitegsStid not extend the ATPDEA to the Plurinational
State of Bolivia, arguing that the PlurinationaiBtof Bolivia failed to cooperate with anti-naic@fforts.

In this context of unstable political situation in Badiyidomestic exports grew substantially,
especially from 2004 onwards, far exceeding the level of imp@itgure IIl.1). However, this
tendency of the last four years has not prevailed in thehlaist years. Throughout the 1980’s exports
and imports ranged between US$500 — 1000 million, witrorgpusually exceeding the level of
imports by small margins. During the 1990’s up to 200 trade balance experienced permanent
deficits, reaching its peak in 1998 where the trade deficit was than US$1.3 billion, the highest
deficit in the Bolivian trade balance in the last 30 years.

FIGURE 111.1
BOLIVIAN TRADE PERFORMANCE 1980 — 2008
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In the last few years, the exporting sector statdeelxperience a favourable context due to the
economic growth of neighbouring countries, maintpAl and Argentina. The economic growth of these
two economies meant higher demand and better gac&olivian exports, especially natural gas. Dae
these developments, for the first time in more thdecade Bolivian exports outpaced imports in 280d
since then the trade balance has become largeativppseaching a peak of US$1.85 billion in 2008.

Between 2008 and 2009, in light of the global economicscaisd right after the termination
of the ATPDEA agreement with the United States (December 268B8drts decreased for almost a
billion US dollars (Figure IIl.1). Imports also decreasthugh by smaller amounts (about 600
hundred million dollars). This might have been due to #et fhat in January 2009 the Bolivian
government moderately increased tariffs for some commoditypgroYet, the trade balance was
positive, though only half of its 2008 level, when thephis was at its highest historical level (more
than one billion US$).

Figure 111.2 shows that the structure of Bolivian emtpohas changed overtime towards
hydrocarbons. In 1980 exports of manufactures amenalis lead the Bolivian exports (38 and 36
percent respectively). In 1994, manufactured pragluehich are products with value-added activities,
dominated Bolivian exports with more than 60% oftthtal share. The importance of the manufacturing
industry somehow prevailed for the next 10 years, wigoorts of hydrocarbons started to grow
substantially.

FIGURE 111.2
BOLIVIAN EXPORTS BY ECONOMIC SECTOR
(Million US Dollars)
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Source: Instituto Nacional de Estadistica — INBbBtation: Instituto Boliviano de Comercio ExterioiBCE.

In 2009 Hydrocarbon and Minerals, which are products withinsiteld degree of
transformation, dominated with 70% of total exports, @/ilanufactures share decreased from about
38% in 1980 to 28% in 2009 (though in absolute valneseased from 400 to 1 496 million dollars
respectively.) The share of agricultural goods decreased fronm22994 to 5% in 2009 though,
likewise manufactures, increased in absolute terms (from 3iénmiih 1980 to 284 millions in 2009.)
The most impressive growth corresponds, without any tjddabexports of hydrocarbons (mainly
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natural gas). Between 1980 and 2000 it fluctuated fromd.@B8@ million dollars per year; however it
grew from 1 400 million in 2005 to 3 469 millions 2008 (about 50% of total Bolivian exports.) In
fact, from 2005 onwards about half of domestic exports quoreted to exports of hydrocarbons.

This growth has a privatisation history behind. In 1988 Gonzalo Sanchez de Lozada,
Bolivian president who favoured policy measures prescribedhéylNIF, decided to initiate an
aggressive privatization programme. This programme (which wagired in the well-known
structural adjustment programmes) included privatisation Idfiyalrocarbon-related industry which
until then was in public sector hands. Brazilian and Argeatn oil companies bought the majority of
the shares of the industry, and invested large amountkarpdoration. Thanks to these investments
in the early 2000, it was found out that the Plurinatidsi@te of Bolivia has the second largest
reserves of natural gas in Latin America (Venezuela is in thiepfase). In 2006, it did not come as a
surprise that, given the large economic benefits exports afahgts was yielding to the privatised oil
company, the Morales administration decided to nationalize thredasbon industry.

The nationalization of the oil industry did not oge much the composition of exports by
partner, as they have traditionally being few ameted in the Americas (Figure I11.3). Throughout 200
to 2009 the Plurinational State of Bolivia exporgwing values of merchandises to all economic
blocs. From 2004 to 2009 MECOSUR'’s share increasad B89% to 40% of total Bolivian exports.
This growth is explained by increased exports dfingd gas to Brazil and Argentina. In fact Brazil
became the most important trading partner for theirfational State of Bolivia accounting for about
31% of total exports in 2009 (in 2001 its share &E%). Exports to the EU increased from 161 to 486
million dollars between 2004 and 2009, but keefii@% share throughout this period. Exports ta@Asi
grew also grew substantially from about US$ 202084 to almost US$ 1200 in 2008 (500% growth in
four years). This growth is mostly explained by enal products (zinc, silver and lead) exported to
South Korea. Finally exports to NAFTA decreased ft@# in 2004 to 10% in 2009.

FIGURE 11I.3
BOLIVIAN EXPORTS BY DESTINATION, 2004 - 2009
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Source: Authors’ elaboration based on INE data.

The Plurinational State of Bolivia has experienced a positagetbalance in 1989 and
throughout the 1990s (except in 1998). The trade balance 2001 onwards has been negative,
except in 2007 where exports exceeded imports by US$ 57mnilllee Plurinational State of Bolivia
Imports from the EU in 2009 were US$ 396 million (7%4ts total imports.)® Total imports grew at

16 Total import value from the EU grew at an anmaaé of 3.3% between 1989 and 2009, from US$ 25Bomito
US$ 486 million.
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an annual rate of 3.3% between 1989 and 2009, and accelera@?jmhen total trade (exports and
imports) grew from less than US$ 200 million to US® ®dillion in 2009. Total EU imports in 2009

were US$ 1 679 trillion, where the Plurinational State olivBohad an insignificant share of just
0.0003 percent. Most of the products that the PlurinatiStete of Bolivia exports to the European
Union are labour-intensive goods, including zinc and concentraeand borate, silver, alcohol,

vegetable oils, quinoa, processed coffee, nuts, wood fugratat leather products.

From 1996 to 2003 the trade balance between MERECSId the Plurinational State of Bolivia
had been negative. It only became largely posfiom 2004 onwards when the Plurinational State of
Bolivia started to sell natural gas to Brazil amgiéntina. With no exports of natural gas, the Rational
State of Bolivia would have had a permanent trafieidwith MERCOSUR, which from 1996 to 2008
would have accrued to US$ 8.433 million (IBCE - ldeino, 2009). Bolivian exports to Brazil (accounting
natural gas) were US$ 3.023 million in 2008, buhwio gas exports they would just be US$ 52 million
Likewise exports to Argentina with natural gas wier@008 were US$ 493 million, but without gas they
would just be US$ 42 million. While in 2009 theraava significant decrease in these values (-40%),
natural gas continued as the main source for timnBtional State of Bolivia's trade surplus.

D. Methodology - A macro-micro simulation approach

This section presents the research approach teabden followed to estimate the changes in
the Bolivian economy and household groups resulfiogn liberalization scenarios between the
Plurinational State of Bolivia and the EU. This aguto consists of a combination of a macro simulation
model (in the form of a Computable General Equilibri- CGE) and a micro-simulation approach (in
form of Laspeyresprice indices for income and expenditure), whicrshort can be referred to as a
‘macro-micro approach’.

1. Introduction to macro-micro simulations

The impacts of trade reforms over rural and urban houselmoidle developing world have become a
major concern of the WTO negotiations (Hertel et al., 200B)s Toncern is also reflected in the
‘Millennium Development Goals’ which commits governmentiéabve poverty by 2015. According
to Vandemoortele (2009), the establishment of a fair andoweprinternational trading system is an
important component in achieving this goal. To analyse suphdts, researchers have used a variety
of tools, including the combined use of a CGE model withrassimulation models, also called
macro-micro simulation approach.

The macro-micro approach consists of using a CGE model tdadempolicy shocks. The
results, including changes in commodity prices, returnadtofs of production, GDP, imports and
exports and terms of trade are used by a micro-simulatiomagpthat allows analysis of the effects
of such policies at household-group level. For social and esommlicy analysis this technique has
the advantage of producing results that can be evaluated at sehblllevel.

In general terms, the macro-micro simulation apgraams to answer the key question of how
trade reforms affect the wellbeing of different housglgroups (Telleria et al., 2007). Given that the
household data available for this research containsings and consumption data, we measure
economic wellbeing by bi-featured indicators: incomd axpenditure. Both provide a measure of the
economic wellbeing of an individual. However, we mokledge that economic wellbeing viewed in this
way is a narrower picture of a more comprehensive wegibeoncept, which would include other
components such as health, education, housingSettion 4.4 describes in more detail the micro-
simulation approach.
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The GTAP model (Hertel, 1997) has been chosen easmicro-simulation model, while the
micro-simulation approach uses price indexes asatkby lanchovichina et al. (2002). The GTAP model
is a standard, static, multi-region, multi-sect@neral equilibrium model which includes explicitly
treatment of international trade and transport imgrglobal savings and investment, and price acaime
responsiveness across countries. It assumes pedegpetition, constant returns to scale, and an
Armington specification for bilateral trade flowsat differentiates trade by origin. It also assumdéged
factor endowment and full factor use. In this reseave use the GTAP Data Base, version 7.0, which
represents a snapshot of the world economy ingae3004. The results of this model for all vagaldre
expressed as relative changes from the original i5DAta Base. That is, results are percentage change
from the base case scenario. The macro-micro agplas been applied in three stages:

i) First, we set a pre-simulation (or pre-liberalisation) acenwhere, based on the
household database, values of the consumption basket and ineweis &re
estimated for each household category.

ii) The second stage is the simulation of trade liberalisation sosnasing the GTAP
model. The results of such simulations are then analyzed algaynstacroeconomic
indicators of the Bolivian economy.

iii) Finally, we use the results from the general equilibrium mueicentage changes
in prices of commodities and sources of income), to estimateeynanetric
estimations of changes in households’ spending and revenirgs the micro-
simulation approach. We use a cointegration model to analyselepeee of
integration between primary and secondary markets, so estirpategransmission
coefficients. Then, we compared both the pre- and post-libefatisscenarios and
analyzed the impacts of trade reforms on households’ econonfiieimgl

Given the large size of the GTAP database, the atrmiucomputational resources needed to
compute the data is usually very large and, thexefor the simulations to be solvable data agdi@y#s
needed (Hertel et al, 2004). The 113 regions (ontiegs) and 57 sectors (commodity groups) availabl
the GTAP database version 7.0 were aggregated4ntegions and 35 sectors (Table Ill.1). The region
aggregation criterion used consisted of choosingntties that are important trade partners for the
Plurinational State of Bolivia. South American coigs, the United States and the European Union
represent between 77 and 97% of total Bolivian #gpo the world between 1994 and 2006. The 57
GTAP sectors were aggregated into 35 sectors thatmportant commodities for trade flows (importing
and exporting sectors), employment generation aad $ecurity. For purposes of presentation of t&sul
these 35 sectors were further aggregated intoctivemodity sectors namely ‘Agriculture’, ‘Mining and
natural resources’, ‘Light manufactures’, ‘Heavynuiactures, and ‘Services'.

TABLE 1ll.1
SECTORAL AND REGIONAL AGGREGATION OF THE GTAP DATAB ASE, VERSION 7.0
Sectors Regions

1. Agriculture 1. Plurinational State of Bolivia
2. Mining and Natural Resources 2. USA
3. Light Manufactures 3. EU27
4. Heavy Manufactures 4. Mexico
5. Services 5. Argentina

6. Brazil

7. Chile

8. Colombia

9. Ecuador

10. Paraguay

11. Peru

12. Bolivarian Republic of Venezuela
13. Rest of LAC
14. ROW

Source: Authors’ classification based on resuttefiGTAP 7.0 simulations.
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2. Trade scenarios and sensitive commodities

The latest development in the Plurinational State diVBeUS trade relationship resulted in the
end of the ATPDEA for the Plurinational State of iBial in December 2008. In light of this nestatus
gug, we formulate a series of trade scenarios that triesfliect this new development, as well as to
analyze the ex-ante economic effects of the PludnatiState of Bolivia-EU trade agreement. Thus, the
definition of the trade scenarios was based onifition of sensitive commodities, updating ofdea
developments, and enquires to the Bolivian govern@emo what were the most likely trade settings in
a prospective trade agreement.

We also account for sensitive commodities from both the EUtlae Plurinational State of
Bolivia for the simulation scenarios. From the EU trade tagons with Peru, Colombia and
Ecuador, it is evident that the EU has provided a particulastegion to some commodity groups
considered as sensitive. These commodities include fruits aetabées, meat, dairy products, sugar,
beverages and tobacco, and other food products. In the case Pluthmational State of Bolivia,
products to which the Plurinational State of Bolivia pregich special protection when negotiating
trade agreements include rice, wheat, oilseeds, meats, dairy proslugss, textiles and leather
products. We also consider sensitive products for Colonitmimador and Peru. These include rice,
wheat, cereals, fruits and vegetables, plant based fibres, méatpager products, textiles, motor
vehicles and chemical products. Based on this, the trade scepateabwere:

e Scenario 1: No ATPDEA (termination of the ATPDEA). This scenario glaies the
economic impacts of the end of the ATPDEA. In this scenariatdyifs for Bolivian
products increase on all goods that previously benefited ABRDEA trade preference
(Annex 4 shows tariff changes before and after ATPDEA). Ther@tional State of
Bolivia also increases tariffs to some products imported thaJsS.

The results of this first scenario serve as the baseline for the next four scenarios. That
is, the GTAP database is updated to incorporate tlie ofnthe ATPDEA for the
Plurinational State of Bolivia. This new baselin@isgd to analyze ex-ante the impacts of a
trade agreement between the European Union and Arubesntries. The four scenarios
considered are:

* Scenario 2:CAN — EU Total Liberalisation. In this scenario all protufrom Andean
countries (the Plurinational State of Bolivia, Colombia, Eouaand Peru) enter duty-
free into the European Union, and vice-versa.

» Scenario 3:CAN — EU with ‘sensitive products’. Sensitive producteni both Andean
countries and the EU are excluded from the trade liberalisaéiatyt Tariffs for all other
products are eliminated.

» Scenario 4:CAN — EU Total Liberalisation without the Plurinatiortaiiate of Bolivia.
All Andean countries except the Plurinational State of Balsign a trade agreement
with the EU. All tradable products enter duty-free into bretiional blocs.

» Scenario 5:CAN — EU Total Liberalisation without the Plurinationaht® of Bolivia
and with ‘sensitive products’. In this scenario all Andeamunties except the
Plurinational State of Bolivia sign a trade agreement with the/fl tradable products,
except those considered sensitive ones’, enter duty-freeattiodgional blocs.

The first two scenarios assume that the PlurinatiState of Bolivia signs a trade agreement with
the European Union along with the other Andean timsn The last two scenarios assume that the
Plurinational State of Bolivia does not sign a trade@gent with the EU, but the other Andean countries
do. Within each pair of scenarios, we considel titaralization and partial liberalization, thissk which
accounts for sensible products.
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a) Modifications to the GTAP Data base

As the base year of the GTAP data base version 7.0 is 2@0dathbase does not reflect the
current tariff structure. That is, it does not incorporatdf taxformation from trade agreements
stipulated after 2004. For example, in December 2008 US taniffolivian products increased
because of the end of trade preferences from the ATPDEA. Tleuspdate the tariff information in
the GTAP database to incorporate trade reforms up to a new baseyba case 2008. Using this
new baseline we simulate first the end of the ATPDEA, and tipig new baseline, we simulate the
trade liberalization scenarios between the EU and the Andeaniesufitelleria 2010 shows tariff
modification before and after modifications in tariff inforinaj.

3. Market integration

As explained before, commodity prices change as result of tedolens. However, those changes in
international commodity prices might not affect domestic price®ormly. Nicita (2005) and Hertel
and Winters (2005) suggest that households living iraurireas are more sensible to changes in
prices at the border than rural areas. For rural regions dnfction of international prices are felt,
especially in the case of agricultural products. Nicita (200&sfthat for Mexico international prices
are transmitted differentially within regions, depending lo@ type of product and distance to the
border. The price transmission or “pass-through” of intesnati prices to domestic prices at the
border was 66 percent for manufactured products, but onpg&®nt for agricultural products. At the
same time, that price transmission decreases as distance to teithaehses.

In this study we incorporate these features of imperfect pacsrnrission between urban and
rural areas and different type of products. This would alfiistributing price changes from trade
liberalization to households, according to their regional lonati the Plurinational State of Bolivia.
For this, we analyze whether or not there is some degree ofatiegbetween domestic primary and
secondary markets in the short and long term. We econometristilpate price transmission
relations and then map those relationships directly into theoewo wellbeing function of
households. This approach allows transmitting price chaingesthe GTAP global CGE model into
Bolivian households living in different geographical aredme Mext section outlines this methodology
more in detail.

a) Market integration approach

From the perspective of market integration, two or more maiketsntegrated when changes in
prices in one market, are transmitted to one or more marketgual or different degrees and at
different speeds. To measure integration between two or morectsiavke need to determine a
causality relationship between prices in main markets (frone largd well-connected cities) and
prices in secondary markets (from smaller and weakly-connectesl)cifithere is causality, the sign
and direction determines the degree of cointegration in pridkg ilong term. This allows estimating
price elasticity of transmission between both markets, ang#esof adjustment in the short term.

To test whether markets in the Plurinational State of Boév&integrated or not, we use a
cointegration test called the Vector Error Correction Model (MECThe VECM is a time series
regression model that is based on the behavioural assumpiawb or more times series exhibit an
equilibrium relationship that determines both short andy lome behaviour. VECM models are
common time series models for estimating and testing leadthgators of cointegration, and offer
several advantagésThese are simple multivariate models in which a variable is exoldiy its own
past values and past values of all other variables (leading inidicat the system.

1 First, it allows to study the relation that présaietween time series characterised by non-stijopattern (non-
stationarity is a very common case when analysaggessions that involve time series); Second, #tasdard as
allows stating a pre-determined structural modette variables, which facilitates the estimatibcausalities such as
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The VECM allows identifying one or more cointegration vecthed capture the dynamics of
price convergence between markets in the long term. Coefficiensaaf equation show an
equilibrium relationship between price variables. Speed coeffictdradjustment show how fast the
equilibrium is achieved in the long term. In addition, duefficients indicate those variables (i.e.
prices) that adjust in the system after the shock has occuroedevidr, the speed coefficients of
adjustment cannot tell the time needed for prices to adjuskeiEangd Nahuelhual (2003) indicate that
if speed coefficients are 1, then variables would respond immesdige. one month). For lower
coefficient values such as 0.75 then the reaction is slowgenaral, the smaller the coefficient the
slower the variable reaction.

The first steps to test for cointegration is to conductrdergted Dickey Fuller (ADF) tests on
each of the price time series to determine if they are nonrsajigwe hypothesize that they will not
be stationary). Using the ADF, we tested if each time seriesg&sqx in logarithms) hold or not a
unitary root. Then, following Johansen (1988, 1991) vee@eded to test for cointegration. Using the
VECM we estimated® a) if some spatial integration and causality in the long ®efists; and b) the
time needed (measured in months) for prices to adjust tategu.

The data used to evaluate these dynamics of tranemidstween markets was price
information for different regions and products i tRlurinational State of Bolivia. These prices were
collected by the Fundacion Valles through the Siatbértegrado de Mercados Agropecuarios (Integrated
System of Agricultural Markets). Since 2002 to cotrdate, the Fundacién Valles has collected daily
price information in six out of the nine departngeirt the Plurinational State of Bolivia. These data
includes 33 commodities from the consumption bunéleny standard Bolivian family. We use monthly
average prices for each of those commodities, Her geriod from May 2002 to August 2009. To
estimate price elasticities, we transform commaodikygsrinto logarithms.

Annex 6 of Telleria (2010) shows all departments where pmdermation for these
commodities was collected. These prices correspond to markeasRdz, Santa Cruz, Cochabamba,
Sucre, Tarija and Oruro. Given that La Paz, Santa Cruz and Goubatare the most populated and
better connected to international markets in the Plurinatiotsdé $f Bolivia (where a significant
share of total Bolivian exports come from), we consider tHase tcities as main domestic markets.
Sucre, Tarija and Oruro, with low population, few companigmeing abroad and poorly connected
to international markets are considered secondary markets.

4, Micro-simulation approach

The micro-simulation approach used in this analysithés Laspeyres price indices for income and
expenditure. The methodology consists of using t@& Gnodel as ‘price generator’, and the micro-
simulation approach as a bridge to transmit thosngés in prices to the household level. The
household survey provides the structure of householoissumption and income before the trade
scenarios are simulated. This structure is sebtsa-year using the Laspeyres cost of living anchiieco
indices.

Price changes of commodities and price changes of sources of ificarmeturns to factors
of production) were obtained from the GTAP model. We adljtise transmission between the macro
and micro models using the results from the cointegratids (€able 111.2). This adjustment reflects
the impact of international price changes in domestic prices bgraguical location. Using the
Laspeyres indices for expenditure and income, the modified paigeshen used to obtain a post-
liberalisation structure of households’ consumption andnieco

Granger; and Third, allows to explain the procésd & group of variables follow to restore equillibr within the
system.
18 By pair cities, one secondary market with eachmary market.
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TABLE 111.2
GTAP CHANGES IN GOODS’ PRICES AND IN THE PRICE TRAN SMISSION COEFFICIENTS
Changes in the prices of basic products Transnmisziefficients
FTA CAN-EU,

Sectors FTA FTI?UCAN' no Bolivia BFTA C';II\IEU | Tarija, Beni, Chuquisaca,

CAN-EU » N0 (Plurinational no Bolivia ( urlnat_lqna Pando Oruro, Potosi

sensitives State of) State of), no sensitives

Cooking oil 1.59 0.29 0.62 -0.39 0.68 0.96
Chili 1.59 0.29 0.62 -0.39 0.98 111
Green peas 1.59 0.29 0.62 -0.39 1.11 0.89
Rice 2.10 0.92 0.40 -0.29 0.97 0.97
Tuna, sardines 7.98 7.95 0.06 -0.09 0.61 0.68
Sugar 1.78 1.30 0.17 -0.15 0.93 0.96
Alcoholic bev. 1.68 1.27 0.13 -0.14 1.00 1.00
Onion 2.32 0.87 0.34 -0.27 0.92 0.82
Pork 1.93 0.85 0.36 -0.27 1.00 0.86
Cereals 2.19 1.12 0.36 -0.27 0.97 0.95
Corn 1.43 0.45 0.46 -0.30 0.75 0.80
Chufio 1.79 1.16 0.23 -0.17 0.99 1.00
Coca 2.45 1.34 0.40 -0.27 1.12 0.89
Cocoa 2.45 1.34 0.40 -0.27 1.12 0.89
Spices 2.45 1.34 0.40 -0.27 1.00 1.00
Lam 1.93 0.85 0.36 -0.27 0.90 0.95
Ham 1.97 1.24 0.24 -0.20 1.00 0.84
Pasta 1.59 0.93 0.26 -0.20 1.00 1.00
Soft drinks 1.68 1.27 0.13 -0.14 1.00 1.00
Beans 2.45 1.34 0.40 -0.27 0.95 0.71
Flour 1.59 0.93 0.26 -0.20 1.10 1.20
Liver 1.97 1.24 0.24 -0.20 1.00 0.84
Eggs 1.88 1.35 0.17 -0.16 0.94 1.02
Juice 1.68 1.27 0.13 -0.14 1.00 1.00
Milk 1.88 1.35 0.17 -0.16 1.00 1.00
Powder milk 1.88 1.35 0.17 -0.16 1.00 1.00
Lettuce 2.32 0.87 0.34 -0.27 0.73 0.93
Lemon 2.32 0.87 0.34 -0.27 1.00 1.00
Dried corn 2.19 1.12 0.36 -0.27 0.97 0.95
Peanuts 1.43 0.45 0.46 -0.30 1.05 1.06
Butter 1.88 1.35 0.17 -0.16 0.99 0.15
Apple 2.32 0.87 0.34 -0.27 1.06 1.03
Jams 1.59 0.93 0.26 -0.20 1.00 1.00
Honey 1.59 0.93 0.26 -0.20 1.00 1.00
Oranges 2.32 0.87 0.34 -0.27 1.00 1.00
Goose 1.79 1.16 0.23 -0.17 0.95 1.02
Other meats 1.93 0.85 0.36 -0.27 1.00 0.84
Other fruits 2.32 0.87 0.34 -0.27 0.94 0.93
Other milk pr. 1.88 1.35 0.17 -0.16 1.00 1.00
Other fish 7.98 7.95 0.06 -0.09 0.61 0.68
Other refresh. 1.68 1.27 0.13 -0.14 1.00 1.00
Other tubers 1.79 1.16 0.23 -0.17 1.00 1.00
Other veg. 2.32 0.87 0.34 -0.27 0.94 0.93
Bread 1.59 0.93 0.26 -0.20 1.00 1.00
Potato 1.79 1.16 0.23 -0.17 1.00 1.00
Papaya 2.32 0.87 0.34 -0.27 1.00 1.00
Fish 7.98 7.95 0.06 -0.09 0.61 0.68
Banana 2.32 0.87 0.34 -0.27 1.00 1.00
Fried banana 2.32 0.87 0.34 -0.27 1.00 1.00
Chicken 1.93 0.85 0.36 -0.27 0.96 1.00
Cheese 1.88 1.35 0.17 -0.16 1.00 1.00
Quinoa 2.19 1.12 0.36 -0.27 0.95 0.97
Refreshment 1.68 1.27 0.13 -0.14 1.00 0.98
Salt 1.59 0.93 0.26 -0.20 1.00 1.00
Tea, coffee 2.45 1.34 0.40 -0.27 1.00 1.00
Tomato 2.32 0.87 0.34 -0.27 0.94 0.93
Wheat 1.60 1.06 0.22 -0.18 1.00 0.93
Beef 1.97 1.24 0.24 -0.20 1.00 0.84
Cassava 1.79 1.16 0.23 -0.17 1.01 0.96
Carrots 2.32 0.87 0.34 -0.27 0.76 0.99

Source: Authors based on econometric estimations.

Note: The first four columns are percentage chaimgesices generated by the GTAP model, mappetea@toducts in this basket. We
assume that the domestic markets most connectedetoational markets are La Paz, Santa Cruz argh&bamba, while the least
connected ones are Beni, Chuquisaca, Oruro, P&odusi and Tarija. To this latter group we estintlageprice transmission coefficient
in the last two columns. Using these coefficienesmodify the GTAP price estimates to show thatehst connected areas are those least
exposed to changes in international prices. Thidification was made for each of the 5 746 familethe household survey.
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The change in cost of living by segments of populationviges an upper bound
measurement of the increase/decrease in expenditure that would bedréfpr each population
segment) to purchase the same quantities of goods as imadbeydmr (lanchovichina et al., 2002).
Also changes in households’ livelihoods are estimated acgptdishanges in returns to production
factors. This approach uses economic wellbeing and price irdiexs, which are described next.

(1) Price index

Following lanchovichina et al. (2002), we use the Laspeyies prdex to calculate the impact on the
expenditure side of households emerging from the differdimypgmulation scenarios. Formally, this
index is defined as:

PL = I—OO x 100 (1)

Where PL is the change in price level, pi and gi heedrice and quantity of commodity i,
respectively. Prices and quantities are indexedrb, tivhere 0 denotes the base period, and 1 refers to
the post simulation period. This price index ismalised to a value of 100 in the base year to inglicat
the percentage level of the price index in periodlative to the base year. For example, a price-index
value of 110 in period 1 indicates that the priceeinid 10% higher in the first year compared to theeb
year. As mentioned by lanchovichina et al. (20@Bg Laspeyres index overstates the increase in
expenditure because it does not account for sutistitin consumption when prices change (zero
elasticity of substitution). That is, householdgimirespond to price changes by altering the gussntit
they purchase. Consequently, the Laspeyres indeidpsan upper bound measurement of the increase
in expenditure.

(2) Changes in private utility

Following lanchovichina et al. (2002), we use of GTAP'vgie utility equation to measure changes
in economic wellbeing. The term ‘private utility’ is usedréder to an individual’s difference between
the Laspeyres index for income and the Laspeyres index for dikyren

yP() = > [CONSHR,i } x ppi ]
up(r) = iOTRAD )
Z [CONSHR i J x INCPAR,i )]

iOTRAD

Where up(r) represents the percentage change imat@rivtility in region r; yp(r) is the
percentage change in private household incomegiomer; CONSHR(i,r) is the share of i in total
consumption in region r; pp(i,r) is the percentalgange in the demand price of commaodity i in regjon
INCPAR(i,r) is the income expansion parameter (igligt of commodity i in region r. If preferences
are homothetic (i.e. a change in budget will allowr proportional changes in the demand of
commodities) the INCPAR(i,r) equals 1 for all condities, and therefore equation (2) collapses into
the difference between a Laspeyres price index &mmie and a Laspeyres price index for expenditure:

up(1) = yo(r) =~ Y [CONSHR,i ) x pp.i J] )

iOTRAD
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Equation (3) is the difference between the change in housetwathé (returns from skilled
labour, unskilled labour, capital, land and natural resourcasll the consumption share times the
percentage change in prices summed over all commodities. In otihds,vthis equation measures
economic wellbeing change by computing the difference between chiarigesme and expenditure.
A Laspeyres price index provides a fixed-weight approximaiiorihe economic private utility
emerging from a change in income sources and a change in expenditur

3) Household Data

The data used in this study comes from the Bolivian Natibwsditute of Statistics (BNIS,

2002), despite the availability of more recent surveys (20@12007). The 2002 dataset has chose
particularly because it provides expenditure data in volumeshvidgineeded in the methodology used
in this study. The 2002 survey covers 5,746 houselfotals the nine departments in which the
country is geographically classifié§Out of this total number of households, 3,339 were located
urban areas, and 2,407 in rural ones. The survey contaimmatfon on household income (salaries,
wages) and expenditure on food items. Given the large sizheofample and for presentation
purposes, we grouped household data according to geograpbmeirievel, education level, and
economic activity.

Households contained in the database were claksifieording to departments. A geographical
dimension was critical given the disparities inome and poverty incidence across the country (Table
1.3).

TABLE I11.3
GEOGRAPHICAL GROUPING
(Number of households in the survey)

Department Rural Urban Total %
1. LaPaz 430 789 1219 21.2
2. Oruro 239 297 536 9.3
3. Potosi 350 282 632 11.0
4. Cochabamba 373 538 911 15.9
5. Chuquisaca 262 215 477 8.3
6. Tarija 199 277 476 8.3
7. Beni 147 265 412 7.2
8. Pando 95 48 143 25
9. Santa Cruz 320 620 940 16.4
Total 2 415 3331 5746 100

Source: own classification based on data from thievBin National Institute of Statistics (2002)

Households were grouped into six sextiles of incomre first corresponds to household that
earned less than or equal to 389.7 Bolivianos martim(Bs/month). Considering the average exchange
rate in 2002 (1 USD = 6.9 Bolivianos), this amoumtesponded to 57 USD/month (Table 111.4).

¥ In turn, household income is defined as the stith@share in the household’s endowments timepéneentage

change in price of these endowments [ps(r)]:

yp(r) = Z INCOMESHR i ) X p$ )

iDEndowment

2106 questionnaires were dropped due to a lacktaf @he analisis was conducted on the remaining0résponses.
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TABLE 111.4
INCOME CATEGORY

Income group (Bs/month) No. of questionnaires %

1) <=389.7 956 16.7
2) 389.7 - 694.9 950 16.6
3) 694.9 - 1,032.9 953 16.7
4)1032.9-1538.4 953 16.7
5) 1538.4 — 2 546.7 953 16.7
6) 2 546.7+ 952 16.7
Total 5717 100

Source: own classification based on data from thiévAn National Institute of Statistics (2002)

TABLE I11.5
EDUCATION STATUS
Literate llliterate Total
Total 4977 769 5746
Percentage 86.6 13.4 100

Source: own classification based on data from thievAn National Institute of Statistics (2002)

Households might have many activities (e.g. get income frammifig and from
manufacturing) to build up his/her monthly income. Irstbiassification households were grouped
according to the economic activity that contributed the masigtdvouseholds’ income (Table 111.6).

TABLE 111.6
ECONOMIC ACTIVITY

Activity Total Percentage
Agriculture 2086 36.3
Capital 1303 22.7
Diversified 623 10.8
Natural resources 764 13.3
No information 356 6.2
Non-agriculture 614 10.7
Total 5 746 100.0

Source: own classification based on data from t&iBn National Institute of Statistics (2002)

E. Macro-simulation results

This section is divided into two main parts. First, wecdss the impacts that the end of trade
preferences (ATPDEA) would produce on the Bolivian economyor@8a@s a policy alternative and
strategy following the end of the ATPDEA, we then dischigsresults from the different scenarios
that consider a trade agreement between the European Union anddtéemn/ACommunity, with and
without the Plurinational State of Bolivia. The simulatBmenarios were run employing the data base
that sets 2008 as the new baseline year (includes all FTAs adifications of tariffs/preferential
access that happened in Latin America up this year).
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1. Economic impacts on the Plurinational State of B olivia from the
end of trade preferences (ATPDEA)

The main results of the loss of trade preferenceprasented in Table II1.7. As bilateral tariffserior
both the United States and the Plurinational State atiBpthe Plurinational State of Bolivia main
economic indicators tend to deteriorate. GDP f®}i§.04 per cent, as well as there are welfaretss

10 million dollars per year. As a result, househimidome decreases by 0.31 per cent. As trade
preferences are eliminated, both exports and implettine. Exports decrease by 0.30 per cent and
imports by 0.54 per cent. The steeper decline iroismjives a very slight jump to domestic production
(0.03). Terms of trade get reduced for the Plurimati®tate of Bolivia by 0.24 per cent.

TABLE IIl.7
IMPACTS ON THE PLURINATIONAL STATE OF BOLIVIAON TH E END OF ATPDEA
(Percentage changes)

Economic variable Percentage Change
GDP -0.04
Welfare (millions of US dollars) -10.00
Income -0.31
Production 0.03
Exports -0.30
Imports -0.54
Terms of trade -0.24

Source: Authors based on results from GTAP 7.0 lsitimns. Variables used from
GTAP are GDP (ggdp), welfare (EV), income (y), proton (go), exports
(gxwreg), imports (giwreg) and terms of trade (tot)

These results are consistent with Telleria et al. (2009), wdigthdiscuss the poverty effects
of the end of the ATPDEA in the Plurinational State of Wali Sectoral effects follow a similar
pattern as in Telleria et al., and are available from the autporsrequest.

2. A FTA between CAN and the EU: Impacts on the Plu  rinational
State of Bolivia

As we examine the impacts from a full liberalisation between thdeAn Community (the
Plurinational State of Bolivia, Colombia, Ecuador and Perith the European Union on the
Plurinational State of Bolivia, we observe that there isghtliecrease in GDP for the Plurinational
State of Bolivia (first column in Table 111.8). However ethvelfare gains associated with this trade
agreement on Bolivian society amount to US$ 33 millionymar. Household income increases by
almost 2 per cent, and domestic production is not affectgubrisx(2.2%), imports (3.6%) and terms
of trade (1.4%) all improve for the Plurinational State ofiBa. Overall, there are positive impacts
on the Plurinational State of Bolivia from full liberaligat, with a slight decrease in GDP but with a
positive effect on other variables, including welfare.

As we exclude sensitive products from trade liberalisatiorbétih the Andean Community
and the European Union (second column in Table 111.8), #reetits for the Plurinational State of
Bolivia, although still positive, decrease slightly. Welfanereases by US$ 25 million per year, and
household income increase by 1.4 percent. GDP remain unchandezkpamts and imports increase,
as well as terms of trade.
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TABLE I11.8
IMPACTS ON THE PLURINATIONAL STATE OF BOLIVIA
OF A FTA BETWEEN CAN AND THE EU
(Percentage changes)

Economic Variable With Bolivia Without Bolivia
(Plurinational State of) (Plurinational State of)
FTacaN-Eu T TACAN-EUWIh o) cpn gy FTACAN-EU
sensitive with sensible
GDP -0.01 -0.01 0 0
Welfare (millions of $US) 33 25 3 -3
Income 1.92 1.4 0.17 -0.17
Production 0.0 0.0 0.0 0.0
Exports 2.2 2.0 0.0 -0.0
Imports 3.6 3.1 0.2 -0.2
Terms of trade 1.4 1.0 0.1 -0.1

Source: Authors based on results from GTAP 7.0 ksitimns. Variables used from GTAP are GDP (qgdplfave
(EV), income (y), production (qo), exports (gxwreignports (giwreg) and terms of trade (tot).

In the case where the other members of CAN negotiate a trade agreatheghe European

Union, the benefits are very small (total liberalisation) oerewegative (sensitive commodities
excluded). With full liberalisation the change in GDP is zerd welfare and income increase slightly.
However, when sensible products are considered, the impacts Blutinational State of Bolivia are
slightly negative, probably due to trade diversion froneotbAN members and the EU. These results
suggest that the Plurinational State of Bolivia would bésgfjhtly more from a trade agreement with
the EU, if it negotiates along with the other member of CXAKhen the Plurinational State of Bolivia
is out of the CAN-EU agreement the welfare change is sliglojtive or negative.

a) Changes in exports and imports

With full liberalisation (with the Plurinational State obBsia in the CAN-EU agreement), exports
increase for most sectors within agriculture and light manufestand decrease in mining & natural
resources and heavy manufactures (Table I11.9). Within agrieudtnd light manufactures, the overall
Bolivian exportable production of sugar cane, rice and wheath{g order) and textiles, wood
products and leather products all increase substantially. Thessmients are due to a substitution
effect that impacted over prices of Bolivian products in the reafket. That is, because the EU
eliminated import tariffs to Bolivian products, along withices of the other CAN countries, consumer
prices were reduced in the EU market.

Within mining and natural resources and heavy matwfas, most of them decrease somewhat
in scenarios that include the Plurinational StatBdaivia in the trade agreement between CAN and the
EU. This is because the price of Bolivian commoditiielsnot become much cheaper in comparison with
the prices of the same commodities exported intdethdrom other CAN countries. That is, as the EU
already charges low import tariffs to Bolivian migimnd natural resources and heavy manufactures
products, when tariff reductions were simulatediatt Bolivian prices were not reduced significantly
In addition, the Plurinational State of Bolivia bétsefrom the SGP-Plus, which already grants dogef
status to some Bolivian commodities exported toEble The difference in prices between Bolivian and
other EU countries provoked an incentive for EU antgrs to switch (i.e. substitute) towards importing
more products from other than the Plurinational Stai&obfia CAN countries.

When we account for sensitive products, exports decrease rfa sectors. However, for
those sectors which had an increase in exports under full igziah, the increase in exports was
even larger with sensitive products (such as rice, wheat and gefBails may be due to factor
reallocation to those sectors which have a comparative advantdgeRtutinational State of Bolivia
such as agriculture and light manufactures.
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TABLE I11.9
CHANGE IN BOLIVIAN EXPORTS
(Percentage change)

With Bolivia Without Bolivia

(Plurinational State of) (Plurinational State of)

Sector CF/IQ_ FTACAN-EU  FTA  FTA CAN-EU
EU with sensitive CAN-EU  with sensitive
1. Rice 39.9 53.2 -0.6 2.4

2. Wheat 38.5 47.0 -2.7 1.7

3. Cereals 16.3 19.4 -0.9 0.6

4, Vegetables and Fruits 9.1 -3.0 -3.0 0.9

Agriculture 5. Oilseeds 0.9 0.0 2.6 0.8
6. Sugar Cane 58.6 69.2 -2.6 1.3

7. Plant Based Fibres -6.4 -5.2 0.1 0.4

8. Other Crops 22.4 29.4 -0.9 1.5

9. Cattle 215 24.3 0.9 0.9

10. Forestry & Fishing -19.3 -19.3 -0.3 0.0

Mining and 11. Oil & Coal 2.2 -1.8 0.1 0.2
natural 12. Gas -0.8 -0.7 -0.1 0.0
resources 13. Mineral Extraction 1.4 11 -0.2 0.0
14. Meat 8.4 -9.9 -3.3 11

15. Vegetable Oils & Fats 2.4 4.4 1.8 1.2

16. Dairy Products -27.8 94 -21.3 0.1

Light 17. Processed Rice 1.9 4.2 -0.6 0.3
manufactures g, Sugar 1.6 6.1 7.8 -0.6
19. Other Food 95 -5.0 -1.3 -1.0

20. Beverages & Tobacco 12.7 3.2 1.0 0.3

21. Textiles 99.1 106.4 -4.0 0.5

22. Apparel 11.0 13.5 -1.3 0.4

23. Leather Products 32.6 359 -1.4 0.3

24. Wood Products 65.2 67.9 -0.7 0.6

25. Paper Products 11.0 15.3 -3.4 0.3

26. Petroleum Products -1.0 -0.6 -0.1 0.1

27. Chemical Products 75 10.0 -1.3 0.6

28. Mineral Products 7.4 -6.9 -3.3 -3.3

29. Ferrous & Non Ferrous Metals 11.1 12.8 0.7 0.4

:tzin);actures 30. Metal Products 29 -0.9 -1.4 0.0
31. Motor Vehicles -7.2 -4.9 -11 0.7

32. Electric Equip. -1.6 1.3 -1.3 0.7

33. Machinery & Equip. 7.6 53 1.7 01

34. Other Manufactures 8.1 6.1 -0.8 0.8

Source: Authors based on results from GTAP 7.0 lsitiauns.
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As the Plurinational State of Bolivia does not participate imade agreement (in both full
liberalisation and liberalisation without sensitive commedjti the change in exports is small for
most sectors, with most of them decreasing or increasing maflygiThese reductions are probably
due to a diversion effect created by the reduction import dattitit benefited similar commodities
exported from the other CAN countries.

In terms of imports, the first point of impact of theduction in Bolivian import tariffs is
increased demand for imports from EU into the Plurinati®@tate of Bolivia at the expense of
imports from the other markets (See Telleria et al., 2016dimplete results.)

b) Production and factor use

This section addresses changes in aggregated pordand factor use in the Plurinational State of
Bolivia. Analysing the domestic production of condity sectors is important in terms of understanding
the general equilibrium demand response simulat€slliAP. Changes in aggregated production refer to
total production increased or decreased in the ifltional State of Bolivia as a result of CAN-EU trade
reforms (with or without the Plurinational State of Bial). With full liberalisation the model projected
the production of Bolivian commodities (which indks domestically consumed and exported
commodities) decreased in most mining & extractdmatural resource and heavy manufactures, and
increased in most agriculture commaodities and ligahufactures.

The most noticeable result is observed in the domestic produofi textiles and wood
products that increased 51.4 and 22.6% annually respectiMaily.effect is even larger under the
scenario with sensitive products, where there is a larger ireciegwoduction for those sectors. The
driving forces behind these growths were increments in thduption of goods for the domestic and
goods oriented to international markets. However, the pramfucti some commodity groups also
decreased. For example electric equipment and oil seeds decreasedar(d023% per year
respectively), which is explained by reductions in domesticymition oriented to international
markets and a drop in local production oriented to the dornestiket.

In general total production of commodity sectorgrdased slightly in scenario where the
Plurinational State of Bolivia is out of the CAN-Etdde agreement (see Telleria et al., 2010). Yet, few
sectors such as oils seeds and sugar cane increasguhally due to a small expansion in exportable
production, and a modest contraction in productiordahestically traded commodities. In the last
scenario (FTA CAN-EU with sensible), the model podgd null or minor increments in all domestic
production of tradables and non-tradables (‘Agtimaf, ‘Mining and natural resources’, ‘Light
manufactures’ and ‘Heavy manufactures’), due to sengiansions in both domestic production for the
local and international markets. In general, for tresnarios where the Plurinational State of Bolivia
does not participate in a FTA, production changesarall or negligible.

Finally, changes in factor use (land, labour andtaB@re small. With full liberalisation, within
agriculture there is factor reallocation betweesestls and other sectors, as oilseeds use les¢-land
0.5%), while other sectors use more land, labowr eapital. This is mainly due to the decline in
production of oilseeds. With liberalisation with séfes products, there is a similar pattern, but eiss
factor use in oilseeds and sugar cane. Outsideudtgrie, there is a slight increase in factor use fo
almost all sectors.

3. Tariff revenues

As pointed out by an IMF (2005) report, a subjbet has been frequently ignored in trade liberadisat
studies is the issue of the loss in government r@g&mwhen import tariffs are eliminated. CGE models
like GTAP are, for the time being, unable to accdonthow tariff revenues are replaced with other
sources of revenue for the government. However, dh#é structure for the Plurinational State of
Bolivia in the GTAP database shows that the Pluamati State of Bolivia is a fairly open economy.
This reflects the process of unilateral tariff redhrcthat the Plurinational State of Bolivia underwent
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during the structural adjustment program implemenidtie late eighties and early nineties. Thus when
tariff reductions were simulated under different sec@s in GTAP, the grade of modifications in the
tariff structure of the Plurinational State of Boliviaswnot substantial.

Additionally, Bolivian custom office collected (in 2008) abd000 million dollars from
import tariffs worldwide. Out of this amount, about U330 million was collected from firms that
imported goods from the European Unfdrn 2008, these US$ 300 million represented 2.3% of the
Bolivian government total expenditure. In the case of a thenBtional State of Bolivia-EU trade
agreement, the potential 2.3% loss in fiscal income for thergment of the Plurinational State of
Bolivia will have to be covered from domestic taxes or otharces.

Considering that the share of Bolivian imports frita EU has not been large (7% in average
between 2004 and 2009 as shown in Figure lll.3)baleve that the importance of the EU is in teahs
tariff revenues would not be growing. In addititie Plurinational State of Bolivia imports from tB&
capital goods such as machinery (both new and deband trucks, agricultural equipment), oils,
lubricants, textiles (e.g. jerseys, cardigans), iomees, etc which in turn are used as inputs far th
production of other final goods. Therefore, thedpaion sector might actually benefit from tariff
elimination. However, this is a subject that netedse addressed more carefully, and which is ottef
scope of this research.

F. Micro-simulation results

This section presents results from the application to the mmaicro simulation approach. These
results provide insights into the impact of the diffefeatle scenarios across the various household
classifications. This analysis has taken into account thehifatbnce domestic prices change due to
an external factor (such as elimination of import tariffsiggs of commodities might not immediately
be transmitted to the different rural and urban areas of a gagion/country. In the case of the
Plurinational State of Bolivia, we have estimated these coeffcig@ree Telleria 2010, annex) to
allow for price adjustment in less connected markets and lowgted areas. The main markets (well
connected and relatively more populated) were La Paz, Santa Cr@oahdbamba, where it was
assumed a unitary price transmission; while the less connectkétsnaere Beni, Chuquisaca, Oruro,
Pando, Potosi and Tarija which had different transmissiefiicients as shown in Table 111.10.

TABLE 111.10
PRIVATE UTILITY BY DEPARTMENT AND BY RURAL AND URBA N CONDITION
(Percentage changes)

FTACAN- FTACAN-EU

ETA CAN FTA CAN - EU (no (no Bolivia,
Department Zone Observations EU (no Bolivia, Plurinational
-EU o S
sensitives)  Plurinational State of, no
State of) sensitives)
Beni Rural 138 0.13 -0.95 0.40 -0.22
eni
Urban 254 0.26 0.70 -0.14 0.07
. Rural 262 0.07 -1.42 0.51 -0.28
Chuquisaca
Urban 211 0.32 0.79 -0.16 0.07
Rural 371 -0.02 -0.3 0.33 -0.19
Cochabamba
Urban 528 0.21 0.71 -0.16 0.08
La Paz Rural 424 -0.07 -.94 0.30 -0.17

(continues)

2l Eduardo Rojas, personal communication. Mr. Rojastie General Manager of the Regional Customs

Administration in Cochabamba, Bolivia.
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Table 111.10 (conclusion)

FTACAN- FTACAN-EU

FTA FTA CAN - EU (no (no Bolivia,
Department Zone Observations CAN EU (no Bolivia, Plurinational
-EU sensitives) Plurinational State of, no
State of) sensitives)
Urban 768 0.17 0.67 -0.17 0.08
Rural 238 0.19 -.36 0.19 -0.11

Oruro
Urban 294 0.32 0.78 -0.16 0.07
Rural 92 0.00 -0.56 0.21 -0.12

Pando
Urban 44 0.24 0.68 -0.14 0.07
Rural 343 0.11 -0.54 0.22 -0.13

Potosi
Urban 277 0.31 0.80 -0.17 0.08
Rural 316 0.04 -0.63 0.22 -0.12

Santa Cruz

Urban 604 0.21 0.72 -0.16 0.08
. Rural 199 0.08 -0.89 0.32 -0.17

Tarija
Urban 277 0.27 0.75 -0.16 0.08
Rural 2383 0.06 -0.78 0.30 -0.16
Total Urban 3257 0.24 0.73 -0.16 0.08
Total 5640 0.20 0.59 -0.14 0.06

Source: : Authors’ estimations based on resultsovsenulations.

The analysis of the impacts of alternative trade reforms oneholgs economic wellbeing
involves computing the private utility equation (equatiorend 3). This equation uses the resulting
price and return to factor changes (generated by GTAP), weightpdce transmission coefficients,
for the computation of the difference between Laspeyres indedome and Laspeyres index for
expenditure, so producing an estimation of the post-refoiratp utility at pre-reform quantities. The
Laspeyres indices were subsequently normalised to a value ah 1A8 base year, to indicate the
percentage change in income and expenditure across householdcelassdi In this investigation
we have referred to this process as ‘macro-micro simulatiomagipr

1. Changes in prices

Table I11.11 shows that, as expected, import prices fronkEthénto the Plurinational State of Bolivia

would decrease as a result of a FTA CAN EU (“EU prices” colunoyvever, domestic prices in the

Plurinational State of Bolivia would actually increase in all aces, except the last scenario (“FTA
CAN — EU, no the Plurinational State of Bolivia, no sewsg”). Why is it that domestic prices in the
Plurinational State of Bolivia increase if, with trade libexation and reduced tariffs, prices are
expected to decrease? This is due to general equilibrium intpattare captured by the model and
explained below.
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TABLE I11.11
SIMULATION EFFECTS ON COMMODITY PRICES AND PRODUCTI ON FACTORS
(In % changes)

Commodity/Factors of Production

With Bolivia

(Plurinational State of)

No Bolivia

(Plurinational State of)

FTA FTA CAN-EU FTA FTA CAN-EU

CAN-EU no sensitive  CAN-EU no sensitives
1. Rice 2.1 0.9 0.4 -0.3
2. Wheat 1.6 1.1 0.2 -0.2
3. Cereals 2.2 1.1 0.4 -0.3
4. VegFruitNuts 2.3 0.9 0.3 -0.3
5. Oil Seeds 1.6 0.3 0.6 -0.4
6. Sugar Cane 1.8 0.8 0.4 -0.2
7. Plants Bas Fib 1.8 1.2 0.2 -0.2
8. Crops 2.5 1.3 0.4 -0.3
9. Bov Sheep Go 1.9 0.9 0.4 -0.3
10. Fore&Fish 8.0 8.0 0.1 -0.1
11. Oil&Coal 0.3 0.2 0.1 0.0
12. Gas 0.3 0.3 0.0 -0.1
13. Min Extrac 2.1 1.9 0.0 -0.1
14. BovMeat Pro 2.0 1.2 0.2 -0.2
15. Veg Oils Fats 1.4 0.5 0.5 -0.3
16. Dairy Products 1.9 1.4 0.2 -0.2
17. Processed Rice 1.9 1.2 0.2 -0.2
18. Sugar 1.8 1.3 0.2 -0.2
19. Other Food 1.6 0.9 0.3 -0.2
20. Beverages and Tobacco 1.7 1.3 0.1 -0.1
21. Textiles 1.6 1.3 0.1 -0.1
22. Apparel 1.7 1.3 0.1 -0.1
23. Leather Products 1.7 1.3 0.1 -0.1
24. Wood Products 3.2 2.9 0.1 -0.1
25. Paper Products 1.4 1.0 0.1 -0.1
26. Petroleum Coal 0.6 0.5 0.1 -0.1
27. Chem Rub Plast 1.6 1.3 0.1 -0.1
28. Miner Produ 1.9 1.6 0.1 -0.1
29. Ferr&NonFe 1.9 1.7 0.0 -0.1
30. Metal Product 1.4 1.1 0.1 -0.1
31. Motor Vehicle 1.6 1.3 0.1 -0.1
32. Elect Equipm 1.7 13 0.1 -0.1
33. Machine Equipm 15 1.2 0.1 -0.1
34. Manufact 1.3 1.0 0.1 -0.1
35. Services 1.8 1.5 0.1 -0.1
Land 1.7 -2.9 1.7 -1.0
UnSkilled labour 2.5 2.0 0.2 -0.2
Skilled labour 2.1 1.8 0.1 -0.1
Capital 2.4 2.0 0.1 -0.1
Natural Resources -0.7 0.3 -0.3 0.2

Source: Authors’ estimations based on results f@MP 7.0 simulations.

The EU represents for most products in the Pluonati State of Bolivia for less than 10% of
total imports. Brazil, Argentina and ROW represemist of the share of imports. Exports to the EU,
Ecuador and most products of Colombia increase,ewhil all other partners decreases. In relative
terms, the prices that the Plurinational State oivigopays for these imports from the EU fell relatioe
imports of other countries. However, relative pricgsproducts from Andean partners, especially
Colombia and Ecuador increase for the Plurinati@tate of Bolivia, relative to the price of other
imports. Therefore, the overall impact in the Platipnal State of Bolivia in the first scenario is
increased domestic prices.

Under the third and fourth scenarios (“FTA CAN — EU tine Plurinational State of Bolivia”
and “FTA CAN — EU, no the Plurinational State of Bolivia, sensitives” respectively), percentage
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changes in most commodity prices were projected to be eithdivpasi negative, but negligible.
This is because in these scenarios it is simulated that thied@lmal State of Bolivia is out of the
trade agreement, while changes in prices are due to changes in tanjfterfrom both the EU and
other than the Plurinational State of Bolivia CAN countries

The effect of the simulations on the income sidsulted in mixed results for Bolivian
production factors (bottom part of Table Ill.11)hié increments were projected in returns to unskilled
labour, skilled labour and capital under the firgb tscenarios, reductions were projected in natural
resources for the first scenario, and in land fergécond scenario. In the case of the last two scenario
(where the Plurinational State of Bolivia is out the agreement) the model projected marginal
increments or reductions in all production factors;egx in the case of land that increased under the
third scenario.

The negative results in natural resources and land are basicalynexpby their sluggish
feature which means that both resources are virtually fixeokir¢onomy. Therefore, when demand
for these resources decrease, their prices do so (given thauigly is almost perfectly inelastic). In
the first and third scenario the model projected an increatbe idemand for land, which leads to an
increase in its relative price.

2. Changes in private utility

Table I11.12 presents the impacts of the tradernséoon households’ private utility by department. In
general the results indicate that private utilitydoincrease for households under the first two soamar
(FTA CAN-EU with the Plurinational State of Bolivia), anguld decrease or remain changeless under
the last two scenarios (FTA CAN-EU, but without tRririnational State of Bolivia). The moderate
changes in household private utility reflect the ratimeall changes in commaodity prices and returns to
production factors estimated by the CGE model (THbIE?). This outcome is not surprising given the
relatively small rates of protection the Plurinationat&tof Bolivia has been applying to EU products
and to the relatively small share EU products intavgol markets.

When considered the effect on private utility by region, thmmrhouseholds benefit more
than those the rural department and rural/urban conditionssti@at/urban households tend to benefit
more than rural ones under Scenario 1 (FTA CAN-EU). In La @&akz Cochabamba departments
private utility is estimated to be negative, though sffall.

These results indicate that the micro-simulation model hasedsul returns to production
factors that overcame higher prices of commodities. i.e., valu#se Laspeyres index for income
were greater than values of the Laspeyres index for expendMuitd. increased prices of
commodities, households’ expenditure on their consumiiordle became more costly. In the case
of urban households, such higher costs were covered by eyeer meturns to production factors,
resulting in a net positive benefit for them (reflected oritpesprivate utility values). In the case of
rural households higher costs of the consumption bundle marginally covered by higher income,
or were not in the case of rural households from La Paz aclitsGamba rural areas.

%2 gee Telleria et al. (2010), annex 8 for values rdfgpe utility for the other three scenarios, wherevate utility

tends to be positive for urban areas, and tend tnegative for most rural ones (except in the cddae third
scenario, FTA CAN — EU no Bolivia, where the mopeddicts negative private utility for urban houslelsd.
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TABLE 111.12
HOUSEHOLD PRIVATE UTILITY BY LIBERALISATION SCENARI O AND DEPARTMENT
(Changes)
With Bolivia No Bolivia
\ (Plurinational State of) (Plurinational State of)
FTA CAN-EU (no FTA CAN-EU (no
FTA CAN-EU sensitives) FTA CAN-EU sensitives)
Beni 0.24 0.60 -0.12 0.05
Chuquisaca 0.24 0.43 -0.57 0.02
Cochabamba 0.16 0.59 -0.14 0.07
La Paz 0.12 0.54 -0.15 0.07
Oruro 0.28 0.69 -0.13 0.06
Pando 0.11 -0.14 0.04 -0.03
Potosi 0.25 0.57 -0.11 0.05
Santa Cruz 0.19 0.64 -0.15 0.07
Tarija 0.24 0.67 -0.14 0.06
Total 0.20 0.59 -0.14 0.06

Source: Authors’ estimations based on results fromo-simulations.
Note 1: Due to missing data on household sourcegmadme, 106 questionnaires were

excluded from the database. Therefore the analassbased on 5640 questionnaires.
Note 2: To reduce the impact of extreme valuegigéfe utility, the median was used instead ofrtiean.

FIGURE 111.4
PRIVATE UTILITY BY DEPARTMENT AND BY RURAL AND URBA N CONDITION
(Percentage changes)
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Source: Authors’ estimations based on results fruoro-simulations.

The micro-simulation model shows a negative sitmafor rural households who would not
benefit in general from the different CAN-EU traglgreements. At first sight this is not as dramasict
looks like given that changes in welfare are nmdaYet, considering households in rural areathef
Plurinational State of Bolivia are the poorest in tentry, minor changes in welfare might mean
difficulties for the most vulnerable ones.

Another perspective is given by Table 111.13, which summarissslts of household private
utility by income group. As a consequence of the CAN — iBeralisation reforms with and without
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sensitive commodities (first two scenarios), the privatéiasiiof households included in the income
category ‘389.71 — 694.95’ Bs/month and above are projectedrease, while the private utility of
the poorest household income group (‘<= 389.7") is prefedb either decrease (Scenario 2) or
insignificantly increase (Scenario 1).

Under the third scenario (trade agreement without the Plum@t®tate of Bolivia), the
private utility of all household groups (except the pooimresbme group) is projected to increase.
Under the fourth scenario (no the Plurinational State ofvBglino sensitive commodities), the
opposite is projected. That is, only the private utilityholusehold heads belonging to the poorest
income category (‘<= 389.7’) is projected to be negative,entik private utilities of the rest of the
income groups are projected to negligible increase. The resuls that a scenario in which the
Plurinational State of Bolivia is not included in a FTAwthe European Union results in the worse
outcome for the country’s households.

TABLE 111.12
PRIVATE UTILITY BY PER LIBERALISATION SCENARIO AND INCOME CATEGORY
With Bolivia Without Bolivia
(Plurinational State of) (Plurinational State of)
Income category (Bs/month)
FTACAN-EU ~ TACANEU = prpcanpy  FTACANEU
(no sensitives) (no sensitives)
Sextile I: <= 390 0.08 -0.69 0.25 -0.14
Sextile II: 390 - 695 0.21 0.56 -0.13 0.05
Sextile Ill: 695 — 1 033 0.22 0.59 -0.14 0.06
Sextile IV: 1 033 — 1 538 0.22 0.63 -0.15 0.07
Sextile V: 1 538 — 2 547 0.20 0.64 -0.15 0.07
Sextile VI: > 2 547 0.21 0.64 -0.15 0.07
Total 0.20 0.59 -0.14 0.06

Source: Authors’ estimations based on results frtioto-simulations.

Note 1: Due to missing data on household sourc@scome, 106 questionnaires were excluded from
the database. Therefore analysis was done basg@dénquestionnaires.

Note 2: To reduce the impact of extreme valuegishfe utility, the median was used instead ofrttean.

The results that combine information on households’ educgtimup, production factors and
private utility level for Scenario 2 (FTA CAN — EU, no séives) confirm that the most vulnerable
households (i.e. depending mainly on agriculture for thesfihoods) would be worst-off as a result
of a trade agreement with the EU (see Telleria et al., 201@)séholds depending on the rest of
production factor categories (capital, natural resources, nondagrcand diversified resources)
would be better-off. Generally, scenarios that simulate a trageragnt with the Plurinational State
of Bolivia included are the most advantageous for Boliviansébalds (except in the cases of
households that obtain a significant share of their incorma &gricultural activities). The results are
irrespective of the literacy in the households as both tegghin with the agreement, except again in
the case of those households that get most of their incomeafyriculture.

Overall results support the conclusion that householdearPturinational State of Bolivia
would suffer from not signing into an FTA with the Bpean Union. Nonetheless, FTAs also have
unintended consequences especially for the poorest and rurahblilss Therefore the government
should consider implementing compensatory policies if detalesgage into a trade agreement with
the EU. Complementarily, Page (2008) suggests that courghesld not assume that trade
agreements alone will automatically generate development benefitdadrile evidence from Latin
America advocates for introducing complementary policies bogititi and indirectly.
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FIGURE 111.5
PRIVATE UTILITY BY PRODUCTION FACTOR AND EDUCATION  GROUP
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Source: Authors’ estimations based on results fruoro-simulations.

The combined macro-micro results suggest that economic gomwtti contribute to poverty
reduction. In general, there seems to be some agreement on thve gdfsicts of economic growth on
poverty reduction. For example, Giordano (2009) reposds alcording to the World Development
Report 2001 a value of two is observed in developing cegnin the elasticity of income to poverty
reduction. That is, a one percent increase in real income reduces urgumeerty by two percent.
Cragg and Epelbaum (1996) suggest that, in the long-eturns to skill labour have risen in Mexico
as a result of trade liberalisation in the late 80s and eady 180Colombia, which reduced also
drastically tariffs in early 90s, returns to skilled labalso increased due to an increase in the demand
for skilled workers (Attanasio et al., 2003). Winters (2P reports that trade liberalisation was
associated with a marked acceleration in formal employment creation

G. Conclusions and recommendations

The core conclusion of this research is that a CARU-trade agreement that includes the Plurinational
State of Bolivia is a superior alternative to maimitag the status quo. This conclusion draws from the
most important findings the macro-micro simulationse Tacro simulation supports the conclusion that
an agreement with the EU is the best trade settinghie Bolivian economy as a whole. The micro

simulation found that such scenarios that were the ath&ntageous trade setting where benefits would
be distributed across most household groups ofviaali society. The scenarios that exclude the
Plurinational State of Bolivia from the CAN — EUdmagreement were repetitively projected to be the
worst trading picture for both the Bolivian macroemanc performance and the economic wellbeing of
its households.

At a household level, the micro-simulation model projected tinateconomy-wide trade
liberalisation settings resulted in higher benefits for inmasisehold groups, while the scenarios that
simulate a trade agreement but without the Plurinationa¢ $faBolivia, private utility tends to be
negative or marginally positive. Yet, compensatory or compigany policies are recommended for
the poorest income groups if the Plurinational State ofvBoldecides to engage into a trade
agreement with the EU.

We recognise that trade reforms by themselves do not achievergieschanges in poverty
reduction. We would recommend carrying them out in assogiatith macroeconomic stabilization
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policies, deregulation, technological improvement policies, @hdr policies that fit better for the
domestic development.

We consider that the Plurinational State of Bolivia should memain apart from the
liberalisation processes that characterise the current globalisedngconhe other CAN countries
(Colombia, Ecuador and Peru) already started negotiationdiveitBU towards a trade agreement. If
the Plurinational State of Bolivia is unable to make the Eldveer its domestic tariffs for Bolivian
products, it will lose competitiveness in comparison witdho@bian, Ecuadorian and Peruvian goods
and services as EU import tariffs for them will be reducedliorinated. To keep its market share the
Plurinational State of Bolivia has to react implementingaderpolicy that will keeps open market
niches for Bolivian products.

The Plurinational State of Bolivia already applies low taritisEU goods. Therefore, the
sacrifice the government would have to do would not be ,hargg there is more to gain in terms of
access to the EU market than to lose in terms of tariff elimmalhe Plurinational State of Bolivia
already left itself out of the agreement with the US (the laiggsarter in the world), and now has to
consider carefully if it is really convenient to be once moreobattrade agreement with an important
market like the EU (the second largest importer in the world).

91



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

Bibliography

Aduana de Bolivia, 2009. Arancel aduanero de Baliv2009. Accessed on 5 July 2009.
http://www.cnda.net.bo.

Attanasio, O., P. Goldberg, and N. Pavcnik, 2008ad& reforms and wage inequality in Colombia.
National Bureau of Economic Research, Cambridge, Mécessed on 7 June, 2009. www.nber.org/
papers/w9830.pdf?new_window=1.

Berthelot, J., 2002. How the CAP Undermines Foodu8gy in Developing Countries?. Nordic seminar,
Stockholm, Sweden, 8 February 2002. Organised bgldgiska Lantbrukarna and FGL (SE), in
cooperation with Landsforeningen Okologisk Jordb(Dgnmark), Luomuliitto (Finland) and Oikos
(Norway). Online, accessed on 16 July 2009, andilabla from: http://www.solidarite.asso.fr/
actualites/how.htm.

Barja, G., J. Monterrey and S. Villarroel, 2004 liia: Impact of shocks and poverty policy on hdusie
welfare. Global Development Network, Universidadtdliea Boliviana, La Paz, Bolivia;Bolivian
National Institute of Statistics (BNIS), 2002. Diaése: Encuesta de Mejoramiento de Condiciones de
Vida 2002. Programa MECOVI. La Paz — Bolivia. asegs on 8 June 2009, http://www.ine.
gov.bo/enchogares/enchogares.aspx.

Camara Boliviana de Hidrocarburos — CBH, 2009. &iitbn y perspectivas de la industria petrolera
boliviana. Accessed on 17 May 2009. http://www.obfp.bo/es/documento/informe2008.pdf.

Duréan Lima, J., A. Schuschny and C. de Miguel, 2@7nodelo GTAP y las preferencias arancelarias en
Ameérica Latina y el Caribe: reconciliando su afieseb@&on la evolucion reciente de la agenda de
liberalizacién regional. Economic Commission fortihaAmerica and the Caribbean (ECLAC),
Santiago, Chile.

Fundacién Valles, 2009. Base de datos de preciaistintos mercados de Bolivia. Sistema Integraelo d
Mercados Agropecuarios. Cochabamba — Bolivia.

Jemio, L. and M. Wiebelt, 2003. ¢ Existe Espaci@foliticas Anti-Shocks en Bolivia? Lecciones de un
Andlisis basado en un Modelo de Equilibrio Gen€rainputable. Kiel Institute of World Economics,
Instituto de Investigaciones Socio-Econdmicas. &a, Bolivia.

Jimenez, E., G. Candia and M. Mercado 2005. Econgmuwth, poverty and institutions: a case study of
Bolivia. Unidad Econdmica de Politicas Socialescpitmicas (UDAPE), La Paz, Bolivia.

Giordano, P. (editor), 2009. Trade and Povertyatii America. Inter-American Development Bank.

Giordano, P., M. Mendez-Parra and M. Watanuki. 2087dean Countries at a Crossroads: Evaluating
Pro-Poor Trade Integration Options. Paper preseatedhe 10th Annual Conference on Global
Economic Analysis, June 7-9, 2007, Purdue UniwersiSA.

Gujarati, D.N., 1995. Basic Econometrics. 3rd EditiNew York: McGraw-Hill, 1995.

Hertel, T.W. (ed.), 1997. Global Trade Analysis, ddbng and Applications. Edited by Thomas Hertel,
Cambridge University Press 1997.

Hertel, T.W, M. lvanic, P. Preckel, and J. CramfieR004. The earning effects of multilateral trade
liberalization: implications for poverty. The WorBhnk Economic Review. Vol 18, No 2.

Hertel, T.W. and A. Winters (eds). 2005. Povertyg #me WTO: Impacts of the Doha Development Agenda
(World Bank Trade and Development Series). WorldkBRublications.

Hertel, T.W. and A. Winters, 2005. Estimating theverty Impacts of a Prospective Doha Development
Agenda. Blackwell Publishing Ltd 2005.

lanchovichina, E., A. Nicita and |. Soloaga, 2002ade reform and poverty: the case of Mexico. The
World Economy. Volume 25 Issue 7 Page 945-972, 2002.

Instituto Boliviano de Comercio Exterior (IBCE), @0 PP presentation ¢Como aprovecha Bolivia los
Acuerdos Comerciales y Mercados Preferencialed?hlyerg A. Menacho Ardaya. Santa Cruz, Bolivia.
IMF, 2005. Dealing with the Revenue Consequencesrafle Reform. Background Paper, Washington.
Online, accessed on 20 August 2009, and availabden:f http://www.imf.org/external/np/pp/

eng/2005/021505.pdf.

Instituto Nacional de Estadistica (INE), 2006. Adidad Estadistica. Online, accessed on 15 May ,2009
and available from: http://www.ine.gov.bo/pdf/a¢tA&E 2007 _735.pdf.

Johansen, S. 1988. Statistical Analysis of Coimtiégn Vectors. Journal of Economic Dynamics and
Control, 12: 231-254.

92



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

Johansen, S. 1991. Estimation and Hypothesis tpsiinCointegrating Vectors in Gaussian Vector
Autoregressive Models. Econometrica, 59(6): 1558015

Klasen, S., 2005. Economic growth and poverty rédoc measurement and policy issues. OECD
Development Centre, Working Paper No. 246. Resqamadramme on: Social Institutions and Dialogue.

Krugman, P. and M. Obstfeld, 2003. Internationabiitamics, Theory and Policy. Sixth edition, Addison
Wesley, Boston.

Nicita, A., 2005. Multilateral Trade Liberalizatioand Mexican Households: The Effect of the Doha
Development Agenda. World Bank Policy Research WagrkPaper 3707, September 2005.
Development Research Group. Accessed on 29 MarchQ09 2 http://www-
wds.worldbank.org/servlet/WDSContentServer/WDSRI®5/09/01/000016406_20050901171126/Re
ndered/PDF/wps3707.pdf.

Page, S., 2008. What happens after trade agreetné&nsrseas Development Institute — UK. Accessed on
10 July 2009. http://www.odi.org.uk/resources/dovanl/1014.pdf.

Pesaran, M., and B. Pesaran., 1997. Working wit@RADFIT 4.0 Interactive Econometric Analysis. 505
p. Oxford University Press, Burgess Hill, West 2xs$B.

Telleria, R., C.E. Ludena, B. Shankar and R. Benrgf07. “Would a free trade agreement between
Bolivia and the United States prove beneficial toliBan households?”. Forthcoming Journal of
International Agricultural Trade and Development.

Thiele, R., and M. Wiebelt, 2003a. Attacking Poyeirt Bolivia — Past Evidence and Future Prospects:
Lessons from a CGE Analysis. Kiel Institute for WloEconomics, Duesternbrooker Weg 120, D-
24105 Kiel, Germany.

Thiele, R., and M. Wiebelt, 2003b. Macroeconomid abistributional Effects of Devaluation in a
Dollarized Economy: A CGE Analysis for Bolivia. Kielnstitute for World Economics,
Duesternbrooker Weg 120, D-24105 Kiel, Germany.

Tweeten, L., 1992. Agricultural Trade, Principlesl &olicies. The Ohio State University, WestvieesBr USA.

Valenzuela, E. and S. Andriamananjara. 2008. Ecandémpacts of Different Trade Policy Scenarios on
the Bolivian Economy. World Bank mimeo.

Vandemoortele, J., 2009. The MDG Conundrum: Meetihg Targets Without Missing the Point.
Development Policy Review, 2009, 27 (4): 355-371.

Wiggins, S., A. Schejtman, G. Gray, and C. Torar2@06. Institutions & economic growth in Bolivia.
IPPG Working Paper No. 1, April 2006: Bolivia C&&idy: an interpretative summary. August 2006.

Winters, A., 2003. Trade Liberalisaton and PovertyUniversity of Sussex — UK.
http://siteresources.worldbank.org/INTPOVERT Y/Reses/WDR/winters2.pdf Accessed on 2 May 2009.

WTO, 2001. LDC Trade Ministers’ Meeting. Zanzibar, Tanzar?a24 July 2001. Online,
accessed on 16 May 2009, and available from: http://www.uesatjfd/themes/ldc-4.htm.

93






ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

I\VV. The rise in global demand for ethanol and
poverty in Brazil

Joaquim Bento de Souza Ferreira Filho

A. Introduction

Brazil has traditionally been one of the most important sugaraad ethanol producers. Since 1975,
when the National Ethanol Program (Programa Nacional do Aleddtoalcool) was created, the

country has produced fuel ethanol on a large scale. The increaggiregports in the nineties, which

competed with inputs to ethanol production, caused rationirige Brazilian ethanol market and a
decline in consumption, which lasted until 2003.

Since then the scenario for ethanol has again substantially chdigedevelopment of flex-
fuel engines (which can use either ethanol or gasoline) andséhim oil prices granted new status to
ethanol as a fuel in Brazil, allowing consumers to choosedagiwoth, depending on relative prices.
According to a study of the Ministry of Energy and MinifitPE, 2008a), in 2008 ethanol was already
economically viable in 19 out of 26 states in Brazil. The egioamnof the Brazilian economy in the
last years dramatically increased the sales of new cars, mostrofiith flex-fuel engines. According
to an EPE (2008a) study, from January to June, 2008futdwehicles accounted for 87.4% of new
sales of light vehicles in Brazil. Still according to thatsgtuthe demand for hydrated ethanol in 2017
is projected to be about 73% of total demand of liquid f(@tso cycle) in the country. This would
represent a total demand for ethanol in 2017 of around 5H8i@nnliters, against the present use of
20.3 million liters in 2008.

Ethanol exports are also expected to increase greatly. Fromliba titers in 2008, total
exports are projected to double by 2017, reaching aroundilBo® titers. And, finally, ethanol used
in the chemical industry is also projected to increase subshantiail 2017, with new industrial
plants already under construction in Brazil (MME, 2008).

Several leading Brazilian institutions have recently produced sosrfar the ethanol and
sugarcane expansions in Brazil. These scenarios comprise, in gémerakcrease in the sugarcane
supply, land use, ethanol and energy generation, as well astjpo$ for the demand side. A much
less studied issue, however, is the social impacts to be expsitedsuch an expansion. The
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technology of sugarcane production differs significantly acBragil's regions. The same can be said
about the structure of land ownership, which suggestshbgidttern of sugarcane expansion will be
key to distributional outcomes.

Ferreira Filho and Cunha Filho (2008), for example, showatlthe sugarcane produced in
Northeast Brazil is more labor intensive than the one produc&dutheast Brazil. Moreover, those
regions also differ in terms of the structure of labor dehiaragriculture in general, and in sugarcane
in particular, with the Northeast demanding proportionatelyremlow-skill workers than the
Southeast, which demands more high-skill workers (Ferrdma &Bhd Cunha Filho, 2008).

Agriculture is a key sector of Brazil's economy. With stréorgvard and backward linkages,
agriculture accounted for 5.5% of total Brazilian GDP in 20B&E, 2008), and rural population still
accounted for about 19% of total population in 2003. tiaiural, then, that changes in the agricultural
sector have important impacts in the economy as a whole. Dteegarticular characteristics in the
labor market, as a food supplier and as an energy supply sthese,impacts are of complex nature,
with net results depending largely on the structural charaateredtthe economy. The impacts of the
projected sugarcane and ethanol expansion in Brazil upon demand, income distribution and
poverty in the country is the object of this study.

B. Objective

The objective of this paper is to assess the social effects pidfected increase in domestic
and world demand for ethanol on the Brazilian economy. Ofcpiatiinterest in the analysis will be
the effects on labor demand in the country, both in the dgnialisector and in the whole economy,
and its consequences on household income distribution. Thesianalll be conducted at the micro
level, in order to allow the assessment of income distribw@fects. Labor demand in agriculture will
be disaggregated in order to allow the analysis of differemtskof workers. The regional dimension
inside Brazil will be highlighted.

C. Methodology

A computable general equilibrium (CGE) model of the Braziliamenty will be used to assess the
economic and distributional impact of the prospective increasethianol production increase in
Brazil. The core CGE model is linked to a micro-simulatiorded@f Brazil, and has its theoretical
structure based on previous work of Ferreira Filho and #ger(2006), Ferreira Filho, Santos and
Lima (2007) and Ferreira Filho and Horridge (2008).

The model database used in this paper, however, is a new a@lfask. It is based on the
Brazilian Input Output tables for the year 2005 and the BaaziNational Household Survey
(Pesquisa Nacional por Amostragens de Domicilios — PNAD)the year 2005 (IBGE, 2005). The
main features of the model are as follows.

The CGE model used here, TERM-BR, is a static inter-regiondel! of Brazil based on the
TERME model of Australia (Horridge, Madden and WittwerPQ2p0 It consists, in essence, of 27
separate CGE models (one for each Brazilian state), linked byatiets for goods and factors. For
each region, each industry and final demander combines Braziliaimgodied versions of each
commodity to produce a user-specific constant elasticity oftgution (CES) composite good.
Household consumption of these domestic/imported compositeaodeled through the Linear
Expenditure System, while intermediate demand has a Leontied (iroportions) structure. Industry
demands for primary factors follow a CES pattern, while labdself a CES function of 10 different
labor types. These different labor types are classified accomlingdes, as a proxy for skills. The
model distinguishes 35 producing sectors (or industaes) 35 commodities. Agricultural land is
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distributed among the agricultural activities through a @©ntier. Export volumes are determined
by constant-elasticity foreign demand schedules.

These regional CGE models are linked by trade in goods undetpby large arrays of inter-
regional trade that record, for each commodity, source regiordesithation region, the values of
Brazilian and foreign goods transported, as well as the asbdrainsport or trade margins. Sao
Paulo users of, say, vegetables substitute between vegetaitlesqat in the 27 states according to
their relative prices, under a CES demand system.

With 27 regions, 35 industries, 35 commodities, and alibr types, the model contains
around 650 thousand non-linear equations. It is solvith GEMPACK (Harrison and Pearson,
1996). The CGE model is calibrated with data from two nsaiurces: the 2005 Brazilian Input-
Output Matrix, and some shares derived from the Pesquisaecf@Municipal (IBGE, 2005, available
at http://ibge.gov.br).

On the income generation side of the model, workegsdivided into 10 different categories
(occupations), according to their wages. Togethr thre revenues from other endowments (capital and
land rents) these wages contribute to regionaldteald incomes. Each industry in each region uses a
particular mix of the 10 different labor occupasoifskills). Changes in activity level change
employment by sector and region. This drives changegoverty and income distribution. Using the
expenditure survey (POF, mentioned below) data B& @Godel was extended to cover 270 different
expenditure patterns, composed of 10 different hamldéhcome classes in 27 regions. In this way, all
the expenditure-side detail of the micro-simulatiatadet is incorporated within the main CGE model.

There are two main sources of information for the househadoraimulation model: the
Pesquisa Nacional por Amostragem de Domicilios —PNAD (Natibloaisehold Survey — IBGE,
2005), and the Pesquisa de Orcamentos Familiares- POF (ldmlgetpenditure Survey, IBGE,
2004). The PNAD contains information about householdspansons. The main data extracted from
PNAD were wage by industry and region, as well as other parsharacteristics such as years of
schooling, sex, age, position in the family, and other secimomic detalils.

The POF, on the other hand, is an expenditure wuingt covers all the metropolitan regions in
Brazil. It was undertaken during 2002-2003, anceoes 48,470 households in all states, with theqaerp
of updating the consumption bundle structure. TlEnnmformation drawn from this survey was the
expenditure patterns of 10 different income clageesach state. One such pattern was assigneatcto
individual PNAD household, according to region ammbme class. After preparation, the micro-simatati
database comprises 293,048 persons (older thaget$ gid) and 126,007 households.

The CGE and the micro-simulation (MS) models are run seigllgntwith consistency
between the two models assured by constraining the microagioruimodel to agree with the CGE
model. The CGE model is sufficiently detailed, and its categand data are close enough to those
of the MS model that the CGE model predicts MS aggregate bel{#vw is also included in the
CGE model, such as household demands or labor supplies}laesgly. The role of the MS model is
to provide extra information about the variance of income wifthcome groups, or about the
incidence of price and wage changes upon groups not identifittebtCGE model, such as groups
identified by ethnic type, educational level, or family staiiste that each household in the micro
data set has one of the 270 expenditure patterns identified mmain CGE model. There is very little
scope for the MS to disagree with the CGE model.

The simulation starts with a set of shocks to the modet. Stiocks are applied, and the
results calculated for 35 commodities, 35 industries, 1Gdimids and 10 labor occupations, all of
which vary by 27 regions. Next, the results from the CGigehare used to update the MS model. At
first, this update consists basically in updating wages andsiworked for the 293,048 workers in the
sample. These changes have a regional (27 regions) as well ag42atdustries) dimension.

The model then relocates jobs according to changes in labor denimnd is done by
changing the PNAD weight of each worker in order to mimi& ¢hange in employment. In this
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approach, then, there is a true job relocation process gainglthough the job relocation has very
little effect on the distribution of wage income between the l&ilsehold groups identified by the
CGE model, it may have considerable impact on the varianoeafie within a group.

One final point about the procedure used in this paper ghmeilstressed. Although the
changes in the labor market are simulated for each adult in theftabe, the changes in incomes and
expenditures are tracked back to the household dimension. ARERAlinks persons to households,
which contain one or more adults, either working in a pagricuector and occupation, or
unemployed, as well as dependents. Thus the model can computeshhgusehold incomes from
the changes in individuals' employment and wages. Thisesyamportant aspect of the model, since
it is likely that family income variations are cushioned, @mgyal, by this procedure. If, for example,
one person in some household loses his job but anothireisame household gets a new job,
household income may change little (or even increase). Since b@isahe the expenditure units in
the model, we would expect household spending variatione &mwothed by this income pooling
effect. On the other hand, the loss of a job will increase poweore if the displaced worker is the
sole earner in a household.

D. Poverty and income distribution in Brazil
in the 2005 reference year

Despite recent improvement, income in Brazil is still verycemtrated. If household income is split
in ten groups, as displayed in Table 1V.1, it can be seartlle first five income household groups
(POF 1 to POF 5), while accounting for 67.8% of popoigtget only 29.3% of total household
income. The two richest groups, on the other hand, whileuatiog for just 9.9% of the population,
get 41.6% of total household income.

The poverty line used in this study was set at one thitthefaverage household incofie.
Based on this poverty line about 28% of the Brazilian houdshwould be poor in 2005!

The figures in Table IV.1 also show how each POF groupriboites to the Foster-Greer-
Thorbecke (1984) (FGT, for short) overall measures of ppv&GTO —the proportion of poor
households (i.e., below the poverty line) and FGT1— the aggoagerty gap ratio (proportion by
which household income falls below the poverty line). It barseen from Table IV.1 that the share
below poverty line is very high until the third househwidome group, and that the poverty gap is
very high among the poorest household group, around F®tually, this household group
contributes to around 66% of the national poverty gap.

TABLE IV.1
BRAZIL: POVERTY AND INCOME DISTRIBUTION, 2005

) . Share below Household Average Household

mggﬁqe:mr%u Pr%pﬂrlgggnof Pr?ﬁg(r)t#]): of poverty line contribution poverty gap contribution
group pop (FGTO) to FGTO (FGT1) toFGT1

1 POF[1]
(poorest) 14.1 2.3 0.85 0.14 0.50 0.08
2 POF[2] 14.0 4.2 0.62 0.09 0.18 0.02
3 POF[3] 21.0 10.1 0.20 0.04 0.03 0.01
4 POF[4] 7.7 4.7 0.05 0.00 0.01 0.00

(continues)

2 Rocha (2006), working with a set of regional poywénes, obtained a 0.332 headcount ratio for&@thich would

amount to 57,698,000 poor people.
Rocha (2006), working with a set of regional poydiries, obtained a 0.332 headcount ratio for 2@@4ch would
amount to 57,698,000 poor people.

24
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Table IV.1 (conclusion)

Household Proportion of Proportion of Share be_low HOU-SEh-OId Average HO“.SEh.OId
income group population income poverty line contribution poverty gap contribution

(FGTO) to FGTO (FGTY) toFGT1
5 POF[5] 10.9 8.4 0.01 0.00 0.00 0.00
6 POF[6] 7.2 7.0 0.00 0.00 0.00 0.00
7 POF[7] 9.9 12.6 0.00 0.00 0.00 0.00
8 POF[8] 5.3 9.2 0 0 0 0
9 POF[9] 4.8 11.8 0 0 0 0
é?cﬁgsf)[lo] 5.2 20.7 0 0 0 0
National Values 100.00 100.00 0.28 Sum =0.28 0.12 Sum =0.12
GINI 0.55

Source: Authors calculations based on “Pesquisardamentos Familiares”, IBGE.

Brazil is a large, heterogeneous country, with important nedidifferences in poverty and
income distribution. These differences are shown in Table IV.2.

The most densely populated regions are the Northeast regiey With 27.83% of total
population, and the SE region, with 42.51% of Braziipydation. The Northeast and North regions
present the higher relative poverty levels, or share of regipomallation below the poverty line.
When one takes into account the size of the population, hov&eRPaulo and Minas Gerais (both in
the Southeast region of Brazil) are, with Bahia, the most fiiapb contributors to the national
headcount ratio (FGTGY,, as can be seen from the fifth column in Table IV.2. Bddo is also the
most important regional contributor to the poverty gap.

TABLE IV.2
BRAZIL: REGIONAL POVERTY AND INCOME INEQUALITY FIGU  RES, 2005
Regions Macro- Regional Proportion of poor Regional Regional Regional
regions® population shar households in contribution to Average Contribution to
in total regional population  total FGTO Poverty Gap total Poverty Gap
population (FGTO) (FGT1)

1 Rondonia N 0.80 0.29 0.00 0.10 0.00
2 Acre N 0.30 0.43 0.00 0.17 0.00
3 Amazonas N 1.58 0.33 0.01 0.13 0.00
4 Roraima N 0.19 0.41 0.00 0.18 0.00
5 Para N 341 0.41 0.01 0.17 0.01
6 Amapa N 0.29 0.30 0.00 0.11 0.00
7 Tocantins N 0.67 0.37 0.00 0.14 0.00
8 Maranh&o NE 3.03 0.58 0.02 0.28 0.01
9 Piaui NE 1.57 0.54 0.01 0.28 0.00
10 Ceara NE 4.20 0.50 0.02 0.23 0.01
11 RGNorte NE 1.60 0.45 0.01 0.19 0.00
12 Paraiba NE 1.91 0.46 0.01 0.20 0.00
13 Pernambuco NE 4.43 0.48 0.02 0.22 0.01
14 Alagoas NE 1.52 0.56 0.01 0.25 0.00
15 Sergipe NE 1.07 0.43 0.00 0.18 0.00
16 Bahia NE 7.27 0.46 0.03 0.20 0.01

(continues)

% 330 Paulo and Minas Gerais are two of the mastsimialized states in Brazil.
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Table 1V.2 (conclusion)

Regions Macro-  Regional Proportion of poor  Regional Regional Regional
regions®  population households in  contribution Average Contribution to
share in total regional population  to total Poverty Gap total Poverty Gap
population (FGTO) FGTO (FGT1)
17 MinasG SE 10.67 0.24 0.03 0.09 0.01
18 EspSanto SE 1.87 0.25 0.00 0.10 0.00
19 RioJaneiro SE 8.75 0.19 0.02 0.08 0.01
20 Sao Paulo SE 22.78 0.15 0.03 0.06 0.01
21 Parana S 5.65 0.18 0.01 0.07 0.00
22 StaCatari S 3.25 0.10 0.00 0.04 0.00
23 RGSul S 6.14 0.15 0.01 0.06 0.00
24 MtGrSul CW 1.23 0.24 0.00 0.09 0.00
25 MtGrosso CW 1.50 0.23 0.00 0.08 0.00
26 Goias CW 3.06 0.24 0.01 0.09 0.00
27 DF Cw 125 0.19 0.00 0.09 0.00
Total Brazil 100 - 0.28 - 0.12

Source: Authors calculations based on “Pesquisardamentos Familiares”, IBGE.
& Macro-Regions: N = North; NE = North-East; SE =ueEast; S = South; CW = Centerwest.

The joint analysis of Table IV.3 and Table 1V.4 brings imi@ot information for the problem
at hand. Table I1V.3 shows the structure of labor use byugtmn sector in Brazil. The 35 industries
have been aggregated to 5 for reporting purposes. Theirfiesshows the upper limit, in year 2005
Reais, of the value of each wage class. For example, the wage cl@gsitides monthly wages
ranging from R$150 to R$250, and so on. The last wage, €3610, includes all monthly wages
higher than R$2,000.00 in 2005 valdés.

The table shows that Agriculture accounts for about 50.2%&i8%6 of total use (wages) of
the less skilled (lowest wages) workers in Brazil, respectiwalge classes OCC1 and OCC2, while
the other sectors account for a larger share of workers ingherhivage classes. The Service sector is
also an important employer of poorer workers.

TABLE IV.3
BRAZIL: USE OF LABOR BY EACH AGGREGATED ACTIVITY, S HARES, 2005

Wage classes

Sectors OCC1 OCcC2 OCC3 OCcC4 OCC5 OCC6 OCC7 OCC8 90CCOCC10
Limit (R$) 150 250 300 350 400 500 620 900 1500 nope
Agropec 0.50 0.44 0.17 0.19 0.13 0.10 0.08 0.05 40.0 0.06
ExtratMin 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 .010 0.01
Manufact 0.06 0.06 0.10 0.13 0.13 0.15 0.16 0.17 150. 0.15
FoodInd 0.02 0.03 0.02 0.03 0.03 0.03 0.03 0.03 20.0 o0.01
Services 0.41 0.47 0.71 0.65 0.70 0.71 0.73 074 780. 0.78
Total 1 1 1 1 1 1 1 1 1 1

Source: Authors calculations based on “Pesquisardamentos Familiares”, IBGE.

Table IV.4 brings information about the income compositbmousehold classes in Brazil
(POF1 to POF10, after the Pesquisa de Orcamentos Famili&®@$ -the expenditure survey), the
expenditure units in the model. Unsurprisingly, the incashdhe poorest households is mostly
composed of wages coming from the worst-paid workers. Toemea of the poorest household

% For the sake of reference, the monthly weighteerage value of the minimum wage in Brazil in 200as
R$286.66 (4 months at R$260.0 and 8 months at R$Baughly speaking, then, OCC3 is around the livhthe

minimum wage value.
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(POF1), for example, is almost entirely composed of wagesngofnom the three lowest wage
groups (OCC1 to OCC3), the less skilled workers in the@oy.

TABLE V.4
BRAZIL: HOUSEHOLD INCOME COMPOSITION ACCORDING TOW ORKER'’S
WAGE CLASS, 2005
OCC1 0OCcC2 OcCcC3 OCC4 OCC5 OCC6 OCC7 OCC8 OCC9 oOcCCimtal

POF[1} 0.243  0.242 0.516 0 0 0 0 0 0 0 1
POF[2] 0.107 0.118 0.165 0.121 0.207 0.282 0 0 0 0 1
POF[3] 0.056 0.083 0.179 0.058 0.105 0.138 0.194  0.186 0 0 1
POF[4] 0.040 0.066 0.144 0.051 0.088 0.162 0.192 0.222 0.036 0 1
POF[5] 0.020 0.042 0.089 0.034 0.075 0.134 0.148 0.216 0.242 0 1
POF[6] 0.012 0.026 0.067 0.024 0.055 0.105 0.112 0.235 0.362 0.002 1
POF[7] 0.006 0.016 0.038 0.018 0.039 0.075 0.086 0.175 0.340 0.206 1
POF[8] 0.002 0.008 0.022 0.009 0.023 0.048 0.051 0.126 0.297 0.414 1
POF[9] 0.001 0.004 0.010 0.004 0.011 0.023 0.026 0.063 0.205 0.652 1
POF[10] 0.000 0.001 0.003 0.001 0.002 0.005 0.006 0.014 0.060 0.907 1

Source: Authors calculations based on “Pesquisardamentos Familiares”, IBGE.
& POF1 is the poorest, POF10 the richest.

E. Labor demand composition in the sugarcane produc tion
complex in Brazil

Throughout the text the term “sugarcane complex” will be ueegkfer to sugarcane, ethanol and
sugar production. Information obtained from PNAD shot® structure of labor demand,
distinguished by sector, labor type, and region. Thigmportant for this study. There are
technological differences in the ethanol production chain inBideil; particularly in the labor
composition of cane growing. According to PNAD, in 2@bére were 597,532 workers in sugarcane
production, 79,901 in ethanol production and 119,748ugar production. Primary sugarcane, then,
has a prominent role in labor income composition of the sagarcomplex in Brazil.

The first thing to take into account in this discussiothéregional distribution of sugarcane
production in Brazil, shown in Figure IV.1, which alsoogls the regional wage bill share in
sugarcane production and the regional shares of labor fottte sugarcane production activity.

FIGURE IV.1
SUGARCANE COMPLEX GEOGRAPHICAL DISTRIBUTION IN BRAZ IL (SHARES), 2005
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The figure shows that production is concentrated in S&o Péglonost industrialized state,
which in 2005 still produced more sugar than ethanol. Beropoint to note is the almost perfect
correlation of production of the three products (sugarcananeitplus sugar) in the same regions.
Sugarcane is bulky and cannot be transported far —forcing piogésccur close to growing. The
sugar/ethanol ratio, however, varies between regions.

Note also the contrast between the total wage ldlleshand the regional production shares. In
Figure V.1, the Northeast states (Maranhédo, Piawdr&&io Grande do Norte, Paraiba, Pernambuco,
Alagoas, Sergipe and Bahia), though responsiblgufirl2.6% of total sugarcane production, account
for 32.7% of wages in the sector. The NE statesmfath Pernambuco and Alagoas are the most
important) are much more labor intensive in sugae ganduction than S&o Paulo, the most important
producer. Sdo Paulo, on the other hand, while adizgufor 26.3% of the total labor force in sugarea
production, pays 44.7% of the total labor bill in #etivity, pointing to an above-average wage in this
state, in contrast to lower wages in Pernambuco, Akgad Minas Gerais.

Two states in Northeast Brazil, Pernambuco and Alagoas desew@lsgtention for this
study. They are the most important states in the sugarcaneesopnptuction in Northeast Brazil. As
can be seen in Figure IV.1, Pernambuco (a larger state witlger lpopulation, see Table 1V.2)
produces less of both ethanol and sugar than Alagoas, eesms@te. Pernambuco has a more
diversified economic structure, which implies that the sugarcamples value of production has a
smaller share in the state’s total value of production. Inddsdbase values show that the sugarcane
complex (sugarcane, ethanol and sugar) account for 2.7% obabwal of production (all producing
activities) in Pernambuco, against 15.1% in Alagoas. The dtithe value of production of
sugar/ethanol is almost the same in both states, beingn3Snambuco against 3.71 in Alagoas.

Notice too that the states in the Centerwest region (MatosGmds Sul, Mato Grosso and
Goias), in which the sugarcane expansion is much more recedtjce more ethanol, rather than
sugar. The wage bill shares of those regions are much snialerthe ethanol production shares,
pointing to a more capital-intensive sugarcane productioneebhd the flat lands and sparse
populations of these regions favor mechanization, includiaghamical harvesting, in contrast to the
NE regions, where the bulk of the sugarcane is still manballyested. The distribution of labor bill
in sugar cane production by region, according to occupaticengés can be seen in Figure IV.2.

FIGURE IV.2
SHARE OF LABOR BILL IN SUGAR CANE PRODUCTION, BY OC CUPATIONAL WAGES
AND BY REGION. 2005
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Source: Authors calculations based on “Pesquigardgamentos Familiares”, IBGE.
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In Figure IV.2 only the most important states in sugarcaondygtion are listed, to avoid
clutter. The Northeast states (Pernambuco and Alagoas) spedialiemploying the less skilled
workers (OCC1 to OCC3), while Sdo Paulo (the most itapomproducing state) concentrates in the
middle to upper range. The first three occupational groups actwusb.2% and 67.4% respectively
in Pernambuco and Alagoas, and only 2.4% in Sao Paulo.,®di&sh is representative of the new
expansion area (together with Mato Grosso do Sul and Matss@rohas a labor demand pattern
strongly concentrated on the upper wage groups, or moredskithrkers. This seems to be the pattern
of labor demand in the new areas, bringing important consegsiéor income distribution.

Another informative way of looking at the structure obda demand in the sugar cane
complex is by analyzing the type of worker in the agricaltwector according to its contractual
status, that is, if the worker is a permanent worker, tempararker of a self employed worker. This
information is largely gathered from the PNAD 2005 synance the microdata of the Brazilian
Agricultural Census is not yet available, and can be seegume-iV.3.

FIGURE IV.3

BRAZIL: LABOR STRUCTURE IN THE SUGAR CANE SECTOR, B Y JOB TYPE, 2005
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The total number of workers (temporary, permanent and sgifoged) in the sugar cane
production sector in Brazil in 2005 was 597,532 worKer$his total is subdivided in 222,518
temporary workers, 292,767 permanent workers, and 70,998msployed workers (IBGE, 2005}
The regional distribution of these types of workers careba # Figure 1V.3. As it can be seen, Sdo
Paulo, the most important producer state, concentrates thefowbrkers in the sector, followed by
Pernambuco and Alagoas. In Sdo Paulo the number of tempayegrs (47,504) is smaller than the
number of permanent workers (104,499), contrary to whabeasbserved in Pernambuco and Minas
Gerais, where the number of temporary workers is higher.

It should be noted, however, that Sdo Paulo, even thoughrtoato®y the larger number of
workers in the sugar cane sector has a share in total emplof@68) in the sector that is smaller

27 Older than 15 years.
2 Besides those workers the PNAD identifies anaekfr,949 who are employers.
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than the state’s sugar cane production share (0.632), anaffeztion of the relatively more capital
extensive nature of production in Sdo Paulo. Indeed, thagwevage index in the sugar cane sector
in Brazil in 2005 can be seen in Figure 1V.4.

FIGURE IV.4
BRAZIL: AVERAGE WAGE INDEX IN SUGAR CANE PRODUCTION , 2005
Average wage index (Permanent worker in SP=100)
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Source: Authors calculations based on “Pesquigardamentos Familiares”, IBGE.

The numbers in Figure IV.4 are average wages index numbersenenreé to the average
wage of the permanent worker in Sdo Paulo (which is taken®sA® it can be seen, in Sdo Paulo
the wage of the permanent worker is about 20% higher thawage of the temporary worker. The
wage of a permanent worker in Pernambuco, on the other lsaawhund 50% less than the reference
permanent worker in Sdo Paufbd.

F. The scenarios to be simulated

The scenarios of this study are based on the projections?Bf (2008a,b). Even though these
scenarios were originally designed in October 2008 (duriedfitbt signals of the current world
financial crisis), they are long-run scenarios, and shoutdderded as upper-bound scenarios.

The simulated scenario entails projections for the year 2016talied into account a large
number of variables. In what follows the main points & Htenario are presented:

* About 73% of the cars will be “flex-fuel” in Brazil in 2017.

« The blend of ethanol and gasoline in gasohol will be ardghadoresent level (25% of
ethanol in the blend).

2 The values for states where sugar cane produidiemall, as is the case of Amazon, Paraiba anthSaatarina,
should be regarded with care, due to possible gyra@blems.
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« A 0.7% a year increase in the fuel use efficiency of new cars.
» The consumer price of gasoline must be above US$1.47/littedavhole period.

« Exports for the USA based on the forecast of the Energynational Administration
(EIA).* For Europe, estimates from F.O.Li¢htExports to other markets are 15% of
those for the main markets.

The EPE study brings several different production scenanicsiding one from UNICA, the
sugarcane industry producers association. The UNICA scenarioniswhat more conservative than
the EPE original one, and was adopted here. The final scenanieyér, gets some elements from the
EPE scenario, namely the intermediate demand increase, and adapie itUNICA scenario. Table
IV.5 shows the projected production and use of ethanalraké 2016 year.

TABLE IV.5
ETHANOL DEMAND PROJECTIONS FOR BRAZIL. BILLIONS OF LITERS
Ethanol use projections 2006/2007 2015/2016 % tiania
Domestic fuel use 13.55 32.65 141.0
Chemical industry use 0.65 1.95 200.0
Exports 3.7 12.3 232.4
Total 17.9 46.9 162.0

Source: EPE (2008a).

The projections in Table IV.5 are the UNICA projens, adapted from EPE (2008a) to include
intermediate demand projections not included inafiginal UNICA data. These intermediate demands
refer to new chemical industries using ethanokaxtof petroleum products. As can be seen, theusoen
entails a strong demand in ethanol in Brazil, tonaéched by increases in local ethanol production.

FIGURE IV.5
REGIONAL DISTRIBUTION OF PROJECTED NEW MILLS IN BRA ZIL, 2010
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%0 EIA/DOE, 2007. Anual Energy Outlook 2007 with Rrcijons to 2030. Available at: http://www.eia.daapiaf/
archive/aeo07/pdf/0383(2007).pdf.
31 F.O.LICHT, 2006. World Ethanol Markets — The @o# to 2015.
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Ethanol production is expected to increase unevenly in the Brazégions. EPE (2008b)
forecasts that 114 new sugarcane mills will be built by 2@idstly for ethanol production only).
About 90% of those new plants will be located in theestatf Mato Grosso do Sul and Goias, in the
Centerwest region, and in Minas Gerais and S&o Paulo, irotlieeast. Mato Grosso do Sul and Sao
Paulo together account for 51% of the projected new mille.r&gional distribution of the new mills
(according to EPE, 2008a), can be seen in Figure fAghile map 1 shows the location of mills and
distilleries in Brazil, both existing and projected (EPE)&4).

This regional pattern of expansion of ethanol productioriaien into account in the
simulations, and is one of the main differences betweenttldy and that of Giesecke, Horridge and
Scaramucci (2007). As seen before, there are important regiof@teddes in labor demand
compositions in the sugarcane production in Brazil. As seaévlap IV.1, the Centerwest and the
Southeast regions in Brazil will likely increase their sharetivanol production in the country, while
the northeast region, currently the second most importédhteduce its share.

MAP IV.1
LOCATION OF ETHANOL DISTILLERIES IN BRAZIL
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Source: EPE (2008a).
& The boundaries and names shown on this map tonpty official endorsement
or acceptance by the United Nations.

G. Simulation design

The sources of increase in demand for ethanol in the simubaon

« Growth in household demands, generated by the increase irexHeidl fleet in Brazil.
This growth also implies a fall in gasoffblise by households;

¢ Growth in exports of ethanol; and

e Growth in intermediate demands caused by a shift from petnolenoducts towards
ethanol by parts of the chemical industry.

%2 The total projected demand increase would reqaiceording to EPE (2008) 132 new mills, but itnist yet
possible to determine their location.
33 Gasohol is the blend of pure gasoline (75%) ahdr®| (25%) which is used regularly in Brazil.
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The simulation starts with an adjustment in the model databasestated above this is based
on 2005. The baseline projections, however, start in 20@bdepart from a level of exports and
household demand larger than in 2005. That is, the expsii@e@ and household demand share in
2006, which was used to calculate the shocks, are larger thandhaserved in the 2005 database.
The solution for this problem was to do a preliminamigation to adjust the database to the shares
observed in 2006. With this procedure the share of expottgal use in the original database, which
is 9.2% in 2005, was updated to about 20%, in line WEehEPE estimates for 2006. This adjusted
database was used for subsequent simulations.

The main simulation was done by imposing the demand-sidecfioms on the model and
letting supply adjust accordingly. This was done under aatdriong-run closure, of which the main
aspects are:

* National employment rate, national unemployment rate, participatite and hours
worked per worker are assumed not to be affected by the shodakshesmte are
exogenous. Labor moves between regions driven by changesiomalegeal wages.
Initial inter-regional wage differentials are not eliminated.

« Sectoral investment in the model is linked to sectoral prdiitsvever, this affects only
the aggregate demand profile, since the model is static.

* The trade balance is fixed (as a fraction of GDP) and totalehoigs consumption is
endogenous. Government consumption follows householdicgot®n.

* Industry-specific capital stocks are free to adjust in genergiyah rates of return. The
ethanol production industry, however, gets a different treatm

« Considering that the ethanol expansion is expected to happestadmtirely in the
Centerwest and Southeast regions, capital stocks in ethamhigtion are free to adjust
in some states in these regions, and kept fixed in all o#lggons. This means that the
expansion in demand will be mostly met by capital expansiot édmanol supply) in
ethanol production in the Centerwest and Southeast states, edngirise the states of
Minas Gerais, Sao Paulo, Parana, Mato Grosso do Sul, Massd;rand Goias. These
regions will be referred throughout this text as the “targgions”. In these states, then,
capital stocks adjust to meet the demand targets.

e Total stock of agricultural land is fixed by state, and neollietween agricultural
activities through a CET mechanism.

e The increase in ethanol demand by households will subggiisighol (which in Brazil is
a blend of 75% of gasoline and 25% of ethanol, as stateteb@&ichousehold use. This is
endogenously done in the model through a shift in holdgireferences from gasoline
towards ethanol, representing the increase in the flex-fuel véleiete

¢ The intermediate demand increase in ethanol use is implementadyttha global
intermediate cost-neutral shift (twist) from Basic Petrochemigatsducts towards
ethanol. The increase in ethanol demand for intermediate conenripien, reduces the
demand for Basic Petrochemicals products.

* The increase in capital stock in the Centerwest states was accompaaibéolreduction
in ethanol transportation costs from that region to theratgions.

¢ The consumer price index (CPI) is the model’'s numeraire.

The shocks assume that the use of ethanol by householdszihvi8suld increase at a 3.5% a
year rate due only to the baseline growth in the Brazilian ecpriorthe EPE (2008) scenario, a
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procedure also used by Giesecke, Horridge and Scaramucci (20@7indlhshocks applied in the

model can be seen in Table V6.

TABLE IV.6

ETHANOL DEMAND SHOCKS TO THE MODEL

Shocks

% variation

Domestic household demand for fuel use

Chemical industry use
Exports

135.0
112.0
232.4

Source: Authors’ calculations.

The shocks are applied to the core CGE model, and the resultaremmitted to the micro-
simulation model, which calculates the changes in income llisbn caused by the shocks. The

results are discussed in the next sections.

H.

Results

1. General results

The production of ethanol represented, in the adjusted databsme, @5% of total value of
production in Brazil —so the shocks generate only small changescroeconomic variables. This

can be seenin Table IV.7.

TABLE IV.7

MODEL RESULTS. SELECTED MACROECONOMIC VARIABLES

Macro variable

% variation

Real Household Consumption
Real Investment

Real Government Expenditure
Real Exports

Real Imports

Real GDP

Aggregate Employment
Average real wage
Aggregated Capital Stock
GDP Price Index

Consumer Price Index (CPI)
Exports Price Index

Imports Price Index

Nominal GDP

Land price

0.15
0.21

0.17
-0.46
-0.77
0.13
-0.00
0.25
0.45
0.08
0
-0.06
-0.87
0.21
2.61

Source: Authors’ calculations.

3% Notice that the difference between the perceriatians in table 5 and table 6 is due to the baséhcrease in the
case of households demand, and to the need tddranthe projected intermediate consumption usegban the
EPE projections in the corresponding variatiomiteimediate use in the database.
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The total shocks in ethanol demand generate a Ori@%ase in real GDP. This is accompanied
by a slight appreciation of the currency (a 0.95%egation, measured by the difference between the
variation of the imports price index and the GDPatefl percentage changes), and a 0.81% increase in
the terms of trade. As a result of the shock theee(d.45% increase in total capital stock in theenoyy.

Table 1IV.8 shows variations in production, exports and leympent, by commodity and
region; the sectors most directly linked to the ethanolymtich increase are shaded.

As a result of the shocks to the model, a 50.39% incieagegarcane production is required,
and a 51.25% increase in the sector's employment. Ethanolgpiamdexpands by 103.5%, to meet
the demand target8 Ethanol exports increase by the value imposed by the shocthexsdme is true
for household use (shown in Table IV.6). Due to suligiity gasohol production must fall by
17.73%, driving the fall in Gasoline production by 5.50%e production of Petrochemicals also falls
(-7.9%) due to the change in intermediate use towards ethanol.

TABLE IV.8
MODEL RESULTS. PRODUCTION, PRICES, EXPORTS AND EMPLOYMENT,
PERCENTAGE CHANGES

Commodity Production Consumer prices Exports Emmpleyt
Rice -0.53 -0.20 0] -0.56
Corn -0.56 0.04 -2.75 -0.53
Wheat and Cereals -2.20 -0.17 -1.94 -2.23
Sugar Cane 39.07 0 0 38.13
Soybeans -2.36 0.29 -4.94 -2.43
Cassava -0.60 -0.11 -3.14 -0.59
Tobacco 0.17 0 -2.15 0.15
Cotton -0.83 0 -8.08 -1.03
Oranges -0.47 0.36 -6.05 -0.19
Coffee -2.53 0 -3.80 -2.52
Forestry -0.79 -0.09 -3.87 -0.78
Live Animals -0.33 -0.01 -4.72 -0.37
Raw Milk -0.31 0.02 0 -0.38
Other Agriculture -0.45 0.03 -4.18 -0.40
Mining, Oil, Gas -2.88 -1.08 0.72 -4.54
Meats -0.99 0.15 -3.81 -1.32
Edible Oils -0.10 0.13 -3.71 -0.52
Dairy 0.12 0.17 -4.37 -0.23
Processed Rice -0.19 0.18 -2.80 -0.49
Sugar -0.38 0.40 -6.06 -1.13
Processed Coffee -0.69 0.18 -6.85 -1.04
Other Food -0.30 0.08 -3.85 -0.64
Textiles and Apparel -0.97 0.09 -6.17 -1.13
Paper and Graphic -0.35 -0.01 -2.84 -0.58
Gasoline -5.50 0 -0.76 -5.61
Gasohol -16.73 -0.42 0 -16.71
Ethanol 103.50 1.31 232.40 112.67
Combustible Oils -0.03 -0.51 -1.18 -0.13

(continues)

% with the baseline expansion considered, the UNHMBrecast for 2015 would require a 107% increase in
production. The small difference with that targatlahe results here presented is due to differeimcesatabase

shares of household consumption.
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Table 1V.8 (conclusion)

Consumer

Commodity Production prices Exports Employment
Petrochemicals -7.90 -0.39 -1.80 -8.01
Other Manufacturing -0.62 -0.16 -3.97 -0.84
Automobiles, Buses, Trucks -2.43 -0.15 -7.80 -2.56
Metal Products -1.44 -0.24 -3.43 -1.82
Trade -0.90 0 -3.40 -1.03
Transport -0.54 -0.11 -2.82 -0.70
Services -0.06 0.02 -3.09 -0.17

Source: Authors’ calculations.

The fall in production of Gasoline and Petrochemicals harpaiticular the states of Bahia
and Rio de Janeiro. These states have a high share in prodidtiose products, just like S&o Paulo,
but unlike this state Rio de Janeiro and Bahia are not impatiaanol producers. The expansion in
ethanol, then, will transfer part of those states’ economicityctiv Sdo Paulo, which is already the
economic centre of gravity of Brazil. This result also ptra possible growth in idle capacity in the
contracting sectors, something for planners to take into atcou

Sugar production shows a small reduction, 0.38%, mainty td the 6.06% fall in sugar
exports. This is due to the real appreciation (the “Dutcled3ie” effect, a result also obtained by
Giesecke, Horridge and Scaramucci, 2007), and an unchanged usgaofby households. Even
though sugar is also an ethanol input in the 2005 datath@sethanol sector expansion is not strong
enough to compensate for the decrease in sugar exports. Thihessconsequences for the regional
income distribution impacts, as it will be seen. The aboveorsdi results, however, vary across
regions, as seen in Table IV.9.

TABLE IV.9
MODEL RESULTS. SELECTED REGIONAL MACROECONOMIC VARI ABLES
Percent variation

Aggregate Aggregate Capital Sugar

State (Regiorf) Real GDP employment Stock Ethanol production production
Rondonia (N) -0.13 -0.24 -0.13 21.43 1.68
Acre (N) -0.25 -0.35 -0.26 21.52 1.01
Amazonas (N) -0.61 -0.56 -0.71 20.44 1.31
Roraima (N) -0.64 -0.61 -0.65 19.80 2.06
Para (N) -0.91 -0.72 -1.08 24.09 243
Amapa (N) -0.58 -0.56 -0.62 26.36 2.04
Tocantins (N) -0.10 -0.25 0.12 23.74 1.55
Maranh&o (NE) -0.72 -0.53 -0.96 34.95 2.22
Piaui (NE) -0.42 -0.37 -0.49 33.45 2.00
Ceara (NE) -0.66 -0.56 -0.75 37.17 2.72
RGNorte (NE) -0.73 -0.47 -1.12 44.00 0.85
Paraiba (NE) 1.15 1.08 1.19 36.63 1.30
Pernambuco(NE) 0.28 0.26 0.31 50.72 -2.22
Alagoas (NE) 281 291 2.67 37.96 -6.32
Sergipe (NE) -0.90 -0.59 -1.37 43.30 2.72
Bahia (NE) -0.51 -0.55 -1.04 40.33 2.62
MinasG (SE) 0.04 -0.09 0.21 104.88 1.90

(continues)
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Table 1V.9 (conclusion)

State (Region)a gggl en/jglgcj);/ergzaet Ca/p?i?glrg?;t:i pro%t:g?oor: prodﬁgt?:rx
EspSanto (SE) -0.90 -0.65 -1.16 31.06 1.44
RioJaneiro (SE) -0.98 -0.75 -1.44 24.83 1.92
Séo Paulo (SE) 0.76 0.43 1.49 113.10 -0.29
Parana (S) -0.24 -0.28 0.05 83.82 0.69
StaCatari (S) -0.42 -0.39 -0.40 17.77 1.65
RGSul (S) -0.62 -0.49 -0.74 21.01 1.93
MtGrSul (CW) 2.56 1.25 5.03 135.66 141
MtGrosso (CW) 2.43 0.99 5.56 154.78 4.96
Goias (CW) 161 0.77 2.94 129.48 2.40
DF (CW) 0.13 0.05 0.19 29.52 1.06

Source: Authors’ calculations.
& Individual states in Brazil according to macro iodg: North (N), Northeast (NE), Southeast (SE)ut8o(S),
Centerwest (CW).

In Table IV.9, the regions where the capital stock is free tosadihe target regions) are
shaded. As can be seen, as a result of the economic regiondustoenerated by the increase in
ethanol demand, capital stock increases in all those target segiwh decrease elsewhere. The same
can be said about real GDP, which increases in the target relgierie the primary factor attraction
caused by capital accumulation. The only exception is Parana dtate thie capital stock increase is
not enough to counteract the larger increase in the other tagjehs. Notice that there is a fall in
labor employment in Parana, which, in terms of model’'s cklom@gans that part of Parana labor force
has moved elsewhere, attracted by higher real wages increasesristates. Actually, the states in
the new Center-west producing regions show the larger increasal wages.

For the important sugarcane producers of the Nasth@Pernambuco and Alagoas), in which
capital stock in ethanol production was fixed ia #imulation, model results points to an expansfon o
ethanol and a fall in sugar production in both staRmal GDP increases more in Alagoas than in
Pernambuco. As seen before, Pernambuco is relathvaly specialized in sugar than ethanol, compared
to Alagoas. The strong increase in ethanol productibich crowds out sugar production in both states,
is more beneficial to Alagoas than Pernambuco, facteftrong enough to increase Alagoas’ GDP. And,
finally, notice that aggregate employment also iregeanore in Alagoas than in Pernambuco, following
the aggregate capital stock in those states. Astsfere, Pernambuco has a more diversified economy
than Alagoas, with a larger share in manufacturimjather agricultural activities.

Model results show, then, a movement of employment tov&&dsPaulo and the Center-west
states in the target regions. Pernambuco and Alagoas also incrgdegneent, as well as Paraiba.
This last state, although not an important sugar cane prodwments for about 1% of total sugar
cane production in the base year, and gets some benefit of disséxp too. Employment changes in
the model between regions are driven by real wages, and can be SedieirlV.10. Real wages,
employment and labor bills increase most in the Center-west sitbiMato Grosso do Sul and Mato
Grosso, where a large share of the new supply is expected tdroomd& he shares of these states in
total ethanol production increase, as expected, increasing theo$laeter-west in total, from 9.2%
of total production in the original database to 9.8% inupdated (after simulation) database. The
Northeast region, on the other hand, reduces its share in kfgradaction from 12.9% to 10.9%,
even though actual output increases. The South region also dedteasese slightly, from 6.1% to
5.0%, while the Southeast’s share increases from 71.5% /%0 74
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TABLE V.10
MODEL RESULTS. EMPLOYMENT, REAL WAGE AND WAGE BILL, BY REGION
Percent variation

State (Regiorf) Aggregate employment Real wages Labor bills
Rondonia (N) -0.24 0.00 -0.40
Acre (N) -0.35 0.01 -0.49
Amazonas (N) -0.56 -0.06 -0.82
Roraima (N) -0.61 -0.15 -0.98
Para (N) -0.72 -0.28 -1.17
Amapa (N) -0.56 -0.14 -0.88
Tocantins (N) -0.25 0.16 -0.13
Maranhéo (NE) -0.53 -0.16 -0.76
Piaui (NE) -0.37 -0.10 -0.51
Ceara (NE) -0.56 -0.27 -1.02
RGNorte (NE) -0.47 -0.18 -0.54
Paraiba (NE) 1.08 1.23 3.00
Pernambuco (NE) 0.26 0.49 1.35
Alagoas (NE) 2.91 2.99 7.39
Sergipe (NE) -0.59 -0.26 -0.87
Bahia (NE) -0.55 -0.22 -0.91
MinasG (SE) -0.09 0.23 0.02
EspSanto (SE) -0.65 -0.27 -1.03
RioJaneiro (SE) -0.75 -0.49 -1.63
Sé&o Paulo (SE) 0.43 0.60 1.32
Parana (S) -0.28 0.00 -0.50
StaCatari (S) -0.39 -0.04 -0.76
RGSul (S) -0.49 -0.17 -1.08
MtGrSul (CW) 1.25 1.46 3.35
MtGrosso (CW) 0.99 1.34 2.78
Goias (CW) 0.77 1.04 2.18
DF (CW) 0.05 0.08 0.06

Source: Authors’ calculations.
2 Individual states in Brazil according to macroiomg: North (N), Northeast (NE), Southeast (SE),
South (S), Center-west (CW).

With different labor demand composition, the demand for |&lyolype varies by region, as
shown in Table IV.11. In this table, regions are aggregatmbrding to Brazil's macro region
classification. In the Southeast region, however, the Sdo Btikis presented separately from the
Rest of Southeast (Espirito Santo, Minas Gerais and Riartrd), due to the importance of that
state in sugarcane complex production.

TABLE IV.11
MODEL RESULTS. LABOR DEMAND VARIATION, BY TYPE OF O CCUPATION
AND AGGREGATED REGION
Percent variation

Aggregated regioris

Type of labor N NE Séo Paulo RSE S Ccw
OCC1 -0.28 0.14 -0.30 0.07 -0.17 -0.15
OCcC2 -0.37 0.37 -0.16 -0.08 -0.22 0.00

(continues)
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Table IV.11 (conclusion)

Aggregated regioris

Type of labor N NE Séo Paulo RSE S Ccw
OCC3 -0.57 0.53 -0.07 -0.40 -0.37 0.27
occ4 -0.55 0.15 041 -0.41 -0.35 1.09
OCC5 -0.76 0.20 0.35 -0.37 -0.58 1.69
OCC6 -0.62 -0.32 0.50 -0.28 -0.35 0.80
OocCcC7 -0.87 -0.60 0.63 -0.68 -0.69 1.66
OCCs8 -0.76 -0.50 0.54 -0.70 -0.53 1.84
OCC9 -0.57 -0.35 0.45 -0.32 -0.35 0.22
OCcC10 -0.35 -0.32 0.41 -0.48 -0.32 0.39

Source: Authors’ calculations.
& North (N), Northeast (NE), S&o Paulo state, RéSoutheast (RSE), South (S), Center-west (CW).

In Table IV.11 labor demand is shown by occupational gredpch, as said before, is a
proxy for skills. In the table, occupation 1 (OCC1) ie tbwest wage (less skilled) worker, and
occupation 10 the highest. OCC1 employment tends to decregtsiéysh S&o Paulo, in the North, in
the South region (which includes Parand state) and in theerGeest. Lower-paid employment
increases, however, in the Northeast region, following tharscane expansion in that region, which,
as seen before, is relatively more intensive in low skillskexs: As it can be seen, the first 5
occupational groups (OCC1 to OCC5) increase employment ithésst Brazil, and the contrary
happens to the highest wage occupations.

The above result can be better understood taking into accounthappens to different
agricultural activities in each state. The sugar cane expansio&oifP&ulo and in the Center-west
states attracts land from other agricultural activities moresivtenn less skilled workers. That's why
employment for the less skilled falls in those regiongh&nNortheast states, however, the contrary
happens, since sugar cane is relatively more labor intensivese #tates. In this case, the expansion
of sugar cane has a positive effect on the employment of thekiled workers. This is an important
result, since the Northeast region is the poorest regiorazilBThe sugar cane expansion, then, along
the actual forecasted patterns, will probably imply a fall irplegment of the less skilled in the
agricultural sectot®

Apart from the occupations classification, which is a proxyskills, it's also possible to
analyze the change in income in the agricultural sector accordthg tgpe of the labor status of the
worker, that is, if the worker is a temporary worker, a peanaworker, a self employed worker or an
employer. The wage of each of those workers can be classifieq iof dme ten occupations groups
described before. Except for the employers, the first threepgrftemporary, permanent or self
employed worker) have their income updated in the model bghttuege in wages, what assumes that
this is their main income source. Employers, however, haveitltteime updated in the simulation by
the change in the price of the primary composite factor, whkiehdomposite of the price of capital,
land and wages. The results can be seen in Figure 1V.6.

36 We will get back to this point later on this text
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FIGURE IV.6
MODEL RESULTS. AVERAGE INCOME VARIATION IN AGRICULT URE
Percent variation
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Source: Authors’ calculations.

As it can be seen, the average income of those working in agretdinds to increase in the
expansion regions. Notice again that Paraiba, a small statertheldst which is not an important
sugar cane producer also tend to benefit from the ethanol gad cane expansion. As for the most
important producer states we can see that the income of wankegsi¢ulture experience the greatest
increase in Alagoas, a small state, where permanent workers average imcreases by about 3.9%
and temporary workers income increase by 3.0%. In S&o Paulihecother hand, the increase in
workers income is relatively smaller and greater for temporarkess.

The income of temporary workers experience also a relatively ihigiease in the new
expansion areas of Mato Grosso do Sul (MtGSul) and Matese (MtGrosso), indicating the relative
scarcity of workers in those regions in comparison to tfumg sugar cane expected expansion. This
is also related to the more capital intensive productioesysi be settled there compared to what has
been observed so far. As mentioned before, the region'sflagtaphy is favorable to mechanization,
what would facilitate the substitution between labor and caipititated by relative factors prices.
And, finally, the income of employers increases in most esiparregions, influenced by the increase
in the price of land, which drives an increase in land refiirns.

The projected sugarcane production requires, in the model48%2Increase in land use for
the culture. This increase in land demand for sugarcane is accorethbgad fall in agricultural land
for other uses, as shown in Table 1V.12.

%7 The income of the employer in the model is updidte the composite price of primary factors (cdpiand and
labor), which is driven down by the fall in laboages and land prices in the non-expansion states.
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TABLE V.12

MODEL RESULTS. AGRICULTURAL LAND USE CHANGE
Commodity production % variation
Rice -0.42
Corn -1.98
Wheat and Cereals -2.09
Sugar Cane 21.47
Soybeans -2.36
Cassava -1.17
Tobaco 0.39
Cotton -0.26
Oranges -7.89
Coffee -3.59
Forestry -1.81
Live Animals -1.22
Raw Milk 0
Other Agriculture -1.88

Source: Authors’ calculations.

In 2006, 6.18 million hectares were planted with sugarcane, dcgotd the Brazilian
Ministry of Agriculture and Livestock (MAPA), accountingrfabout 10% of total land used for
agriculture (not pastures) in the same year, around 60 miikotares. The required increase in land
for sugarcane production would represent around 1.4 mitiiamtares. The total of land allocated for
pastures in Brazil, however, according to 2006 Brazilian cMjiral Census (IBGE, available at
http://www.sidra.ibge.gov.br ) amounts to 172 millioectares. This is a point which has raised a lot
of concern in the discussions about the ethanol expansiranil, the ethanol versus food issue. As
we can see, however, land availability will certainly not be alprolin Brazil, especially if one takes
into account that the new expansion regions are exactly wher@tkegsisturing is concentrated.

Besides that, it should also be noticed that, teefig increase in sugar cane productivity observed
in the last years, there is apparently still argrpotential for further productivity increasespeieding on
the economic conditions. In the 2005/06 harvest, yeaexample, Sdo Paulo produced 243 millions ton
out of about 387 million tons of total sugarcanedpiction in Brazil. Marin et al. (2008), in a stualyout
the potential sugar cane productivity in Sdo Paalxcluded that only about 15% of cultivated sugaiec
land in the state had productivity higher than 7@Rthe potential productivity in the 2002/2003 restv
year. This information can be seen in Table VA& Blap V.2, below.

TABLE IV.13
AREA OF EFFICIENCY CLASSES OF SUGARCANE CROP PRODUCTION, DURING TWO
GROWING SEASONS, IN THE STATE OF SAO PAULO, BRAZIL

Growing season Growing season
Crop Efficiency 1995 - 1996 2002 - 2003

Km2 % Km2 %
0-10% 59 285 24 55 855 22
11-30% 40 634 16 33985 14
31-50% 42 648 17 35185 14
50-70% 89 275 36 85 269 34
>70% 16 965 7 38 513 15

Source: Marin et al., 2008.
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MAP IV.2
SPATIAL VARIATION OF SUGARCANE PRODUCTION EFFICIENC Y, IN THE STATE OF
SAO PAULO, BRAZIL, DURING THE GROWING SEASONS OF
1995/1996 (A) AND 2002/2003 (B)

b)
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Source: Marin et al. (2008)

& The boundaries and names shown on this map dionpty official endorsement or acceptance by thated
Nations.

The model used here, of course, does not takeagtount productivity gains, which makes the
land projections described above an upper limigption. As it can be seen in Table 1V.13, abodb5if
the cultivated land area in the state of S&o P#womost important producer in Brazil still haal 2003,
production bellow 50% of the agronomic estimatetipiial. Fertilizer use is found to be one of thesm
important determinants associated to the actuaugtivity, a factor that can be increased dependimg
economic conditions. But managerial practices \ats@ found to be important for the results.

Model results, however, show a fall in food production ac@orgal by an increase in the
consumers' price of food. But this should not be regardedgeneral welfare indicator, since there
are important regional differences in employment and income chaRigesncome distribution and
poverty impacts are evaluated in the next section.

TABLE IV.14
MODEL RESULTS. HOUSEHOLD POVERTY AND INCOME DISTRIB UTION RESULTS
Percent variation

Household Income Average Consumer Price  Average real Headcount ratio  Average poverty
class nominal income Index income (FGTO} gap (FGT1)
1 POF[1] 3.21 0.04 3.17 -0.67 -0.83

2 POF[2] 1.09 0.02 1.07 -1.08 0.85

3 POF[3] 0.62 0.01 0.61 0.79 9.60
4 POF[4] 0.53 -0.01 0.54 12.43 48.67
5 POF[5] 0.37 0.01 0.36 45.77 157.73
6 POF[6] 0.22 0.01 0.21 138.01 681.39
7 POF[7] -0.11 0.01 -0.12 370.87 2012.78
8 POF[8] -0.29 0.02 -0.31 0 0

9 POF[9] -0.61 -0.00 -0.61 o} 0

10 POF[10] -0.77 -0.04 -0.73 0 0
)C/)g;gri)nal values (base ) ) ) 0.28 0.12
Percentage change - - - -0.02 0.83
Srllé\ilrllg(;;zrcentage 0.01

Source: Authors’calculations.

& FGTO: Foster-Greer-Torbecke proportion of poordeholds’ index, or headcount ratio. FGT1: povedp.grhe
large numbers for FGTO and FGT1 for POF groups @ almove have no meaning, since they represent large
percentage variations on tiny base values.
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Model results in Table V.14 suggest that the ethdeoland increase would benefit the poorest
the most, with the higher reduction in the headcoatih appearing in POF[1], the poorest households.
In aggregate, however, the net effect is only a tirsjitige impact on income distribution, as can basee
by the 0.01% fall in the GINI index. This slight fall inequality, however, is accompanied by a 0.83%
increase in the average poverty gap. Poverty gapraiseases for household groups 2 and 3 (POF2 and
POF3) which, as seen in Table V.1, accounted fwwuth 35% of population in 2005, and had
respectively 62% and 20% of families below the pgviime. The ethanol expansion, then, even though
reducing slightly the number of poor people in Brézi0.02% fall poverty measured by the headcount
ratio), increases the average gap between poor incamdetbe poverty line.

The increase in poverty gap in aggregate can be better understoagiméé account what
happens to the occupational wages in the simulation. Waghe tiver skilled workers increase in
some regions (Northeast and the Rest of Southeast) and falishere. The total employment of
workers is fixed by the closure by occupational type. The @éhangemand, then, changes wages and
the labor bill. When the totals are computed for the wholetoguhe result is a fall in the aggregated
labor bill of the lower skilled workers, as can be seenabld IV.15. As it can be seen there, the total
wage bills of the two lowest wage groups fall in the satiah, increasing the average poverty gap
even though the headcount falls slightly.

TABLE IV.15
AGGREGATED LABOR BILL, BY WAGE CLASS
Percentage change

Wage class Percentage change
occ1 -0.50
occ2 -0.26
OCC3 0.60
occ4 0.45
OCC5 1.10
OCC6 0.65

occ7 1.63
OcCcC8 1.15
OCC9 0.30
OcCcC10 -0.31

Source: Authors’calculations.

In regional terms, Figure 1V.8 shows that the number of persons falls mostly in the states
of Sdo Paulo and in the Northeast states of Paraiba, Pernaaniligdagoas, as well as in the Center-
western states of Mato Grosso do Sul, Mato Grosso and.@dlifise other states show an increase in
the number or poor persons.
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FIGURE IV.7
REGIONAL RESULTS: PERCENTAGE CHANGES IN THE HEADCOU NT RATIO AND
POVERTY GAP, AND CHANGE IN THE NUMBER OF POOR PERSONS
In percentages
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Rio de Janeiro and Bahia also show a relatively large incregssrémty, which is related to
the fall in activity of Petrochemicals (and related industrieglich are substituted in demand by
ethanol. Sugar cane is not important in these states’ econaméesp they don't get the benefit of its
expansion. Those states are densely populated states, and esotisl suggest that it will certainly
require attention during the adjustment process.

The fall in the headcount ratio showed by the model corresporadseduction of 3,126 poor
households, or 23,261 poor persons in Brazil, due tinttrease in ethanol demand projected in this
simulation.

It was seen before that the sugarcane expansion in Brazil ecfgwjto happen in regions
(Southeast and Center-west) where the technology in sugarcanetfmods more capital intensive,
and in which relatively more skilled labor is demanded instigarcane production complex. Indeed,
this seems to be the pattern that can be expected. Recent develppspetmlly environmental and
labor regulations point to more capital intensive activitye H&io Paulo state, for example, passed a
law banning sugar field burning after 2012. This will h@esere consequences for labor demand
since non-burnt sugarcane cannot be harvested manually.

Figure 1V.7 shows that S&o Paulo, already the ricttage in Brazil and where relative poverty
figures are one of the lowest, will be one of theshimenefited with the sugar cane expansion. The same
can be said about the Center-west states, wheree@i@nal headcount ratio is about half the value
observed in the poorest Northeast states (TabB.¥s shown by Liboni (2009), this is also the oggi
which shows the highest educational profile for veoskin the sugarcane complex, either in agriculture
or in the industrial stages, in contrast to the hemast region. But some very poor states in Northeast
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regions, namely Paraiba, Pernambuco and Alagoasiadlbe benefited by the process. Even though
new industrial plants are not expected in thoséonsg the existing units will tend to increase thei
production (ethanol and sugar cane). Given the ldéorand structure of sugar cane in those regions this
will cause a positive effect on employment of therpst and, consequently, on poverty.

l. Final remarks

Model results show that the expansion in ethanol ddnimarBrazil would slightly reduce poverty,
although increasing the poverty gap. Income distobuimproves very little. The main reason is that,
unlike in the past, the projected expansion of tgagcane complex has a new technological basis,
which relies heavily on mechanization of agricultuaativities. This raises several points for policy
considerations.

The first is related to the pattern of expansion in labor ddm@as shown in this paper, the
increase in labor will happen mostly in Sdo Paulo and in émet-west regions, and among middle-
waged workers, with a decrease in employment of the less skillethny states in the Northeast
region. UNICA (2008), according to Liboni (2009), esites a loss of around 420 thousand jobs in
sugarcane production in Sdo Paulo state due only to the expadisimechanization in harvesting.
Results here presented suggest a slowing down of that molyethiento the expansion of cane-
growing in S&o Paulo. This effect, of course, will be kfttr the 2012 year, if the complete ban of
manual harvest is really enforc&Hence labor force training arises as a key policy problem.

% The extent to which the regulation will actudg enforced is uncertain. Some important produgiggpns in S&o
Paulo have hilly lands, unsuitable for mechanizadvésters. Besides, these regions are the onesawiiigher
share of small to medium-sized producers.
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V. Agricultural incentives, growth and poverty in
Latin America and the Caribbean

William Foster
Alberto Valdés

A. Introduction

This study investigates the relationship between trade puiieyventions that affect agricultural
incentives and their influence on farm sector growth and powahgyiation. The study places
emphasis on Latin America during 1960-2005, although mafcthe analysis will make use of
information for several countries, developing and developeoughout the world. The first question
to address is, Does the trade regime influence sectoral gréwth# it does so, the second question
is, does the trade sectoral growth influence national or rokarfy levels? The quantitative analysis
focuses on an empirical examination of the relationship betvaggitultural protection and
agricultural sector growth in Latin America and the Caribbear @impirical examination takes
advantage of cross-country panel data from several sources, cowenrygdeveloping countries in
Africa, Asia and the LAC region. The LAC countries are ArgemtiBrazil, Chile, Colombia,
Dominican Republic, Ecuador, Mexico, and Nicaragua.

What are the channels by which interventions affect agriculta@ntives and thereby
impact poverty? Based on previous studies on these issugmesent below a discussion of the
conceptual links and a synthesis of the results from thefepirical investigations available. There is
a body of literature that links the growth of the agricaltwector to poverty alleviation, especially in
rural areas, but there is less evidence for the link between ¢hative structures, particularly as
determined by trade policy, and agricultural grofitth recent study by Hertel and Reimer (2005)
discuss the various approaches currently being is used toatstthe poverty impacts of trade
liberalization. One can distinguish between the estimatioompficts using historical data and the
projection of impacts using simulation approaches, sucheasidd of general equilibrium models

3% Pioneering work on structural modeling of the &mpof the incentive framework on agricultural gtbvby Y.
Mundlak and associates for Argentina and Childaélate 1980s unfortunately has not been updategitended to
other countries.
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(CGEs) or household models, where trade policy changes antiee form of shocks to input and
output prices. (In some recent and innovative studies, gesguidibrium mechanisms are integrated
with household survey information.) In terms of emgilievidence, these policy-growth-poverty links
are under-researched. The World Development Report, Y@@fs present much evidence regarding
the links between agricultural growth and poverty reductictantples of previous empirical analysis
for Latin America and the Caribbean is found in Valdes andeF@8005) and the World Bank’s
Beyond the City’! Bresciani and Valdes (2007) summarize the evidence for six @suittr Latin
America and Asia. And as the World Development Report 2008sr(pt 6): “For China, aggregate
growth originating in agriculture is estimated to have beéntignes more effective in reducing
poverty growth than outside agriculture — and for Latin Acae2.7 times more.”

More generally, with respect to the economy as a whole, therts exish debate regarding
whether or not greater openness to trade is an important fiacchieving poverty reduction. Does
trade help poor families more than it hurts? While most enggte would accept the assertion that
open economies produce better outcomes than closed ecofoesescially for small and medium
sized countries, there is a problem of defining opennessoatwmes. (See Giordano, 2009,
especially Chapter 3 by Giordano and Florez.) A fairly largeditire, where one finds Dollar and
Kray (2001), Bhagwati and Srinivasan (2002), Sachs and WEr88b) and other has supported the
hypothesis that openness spurs growth, and growth gpuesty reduction.

The impact of growth per se on poverty reduction is noaiemof much disagreement, but
because the cross-country evidence is incomplete linking thelpfécts of liberalization to growth,
some economists, notably Rodrik (2000), emphasize investmnenimacroeconomic stability as the
more important factors, implying, in effect, that liberalizatibas been oversold. For example,
Harrison (2005) notes that export growth is generally agatiwith poverty reduction more so than
the removal of protection, which could be associated with incrggmverty for some groups. One
does have confidence, however, in the broad conclusion statédnbgrs, McCulloch and McKay
(2004): “The key to sustained poverty alleviation is econognmnth, as is widely accepted by
economists and development practitioners. Although growthbeannequalizing, it has to be very
strongly so if it is to increase absolute poverty. Thissappnot to be the case either in general or for
growth associated with freer trade. The link that has seen th& sustained debate among
economists, however, is that between greater openness and.yrbshopenness-growth link will
be the focus of this paper in the context of agriculture.

As discussed in Giordano and Florez (in Giordano, ed.,,Z08&pter 3), there is an unsettled
debate over the operational definition of trade openness, asasvelie measures of poverty. To
capture non-tariff barriers to trade, most economists waddmmend ad valorem equivalent tariffs,
as being more accurate measures of openness than nominal Bariffa practice often economists
have at hand only nominal tariffs and ex post measures of egensuch as trade volume (exports
plus imports) relative to GDP, perhaps adjusted for cgwie and other controls.

With regard to the practical quantification of agttigtal trade regimes, there have been few
analytical efforts to estimate, in a form comparahteoss countries, policy-induced distortions to
incentives in developing countries, including Latimérica and the Caribbean. For Latin America, the
principle cross-country comparative studies havenbémieger, Schiff and Valdes (1992), Valdes

40" World Bank, 2008. World Development Report: Agtiare for Development.

4 de Farranti, D., G.E. Perry, W. Foster, D. Ledmmmand A. Valdes. 2005. Beyond the City: The Rural
Contribution to Development. World Bank Latin An@amn and Caribbean Studies.

42 As Winters, McCulloch and McKay conclude, “[Alihgh trade liberalization may not be the most péubenr
direct mechanism for addressing poverty in a cquritris one of the easiest to change. While marospmor
policies are administratively complex and expensivénplement, the most important bits of tradeoref—tariff
reductions and uniformity, and the abolition of tauiff barriers—are easy to do and will frequerghve resources.
Thus trade reform may be one of the most cost tffe@anti-poverty policies available to governmer@ertainly
the evidence suggests that, with care, trade lizat®mn can be an important component of a “proo
development strategy.”
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(1996), Anderson and Valdes (2008), the series o€CDEnalyses of producer subsidy equivalents
(PSEs) for Mexico, Brazil and Chile, and the receotk by the IDB for Central America. In this prese
study, we present the historical patterns of alitial price interventions in various regions, irdihg

the eight countries in the LAC region. The quatitiaevidence presented regarding the evolutionef th
level of price-related interventions for exportabliesportables and agricultural sectoral averages are
based mainly on the recent Anderson and Valdes J2008y. Special attention is focused on the period
1985 to 2005, but detailed information is also atééldrom previous studies for 1960 to 1985 (Krueger,
Schiff and Valdes, 1992) and for 1985 to 1995 (¥a)dL996). Although the focus of the study will be
on the LAC region, econometric analysis will also makse of a broader sample of developing
countries. Data are available for eight countrighé@region and about 30 non-LAC countries.

One contribution of this study is the pulling togethed comparison of data on protection
measure from three sources. It is interesting to observe iffeatnd) methodologies, although each
defensible in practical terms, yield different conclusions vétiard to the level of protection given to
agriculture, especially for the period 1960-1980, due in lpageto the treatment of economy-wide
policies in estimating the protection measures. Exchange raddignisent and industrial protection
prior to economic reforms of the 1990s induced a substaliffiatence in the analysis of relative rates
of assistance between agriculture and non-agriculture.

A specific purpose of this study is to establish a bettes lfas deriving lessons for future
policy development and for offering general implicationsrofgrowth policy options to governments
in Latin America and the Caribbean in their formulation atié-related strategies. Several countries
in the region have much to gain from a more-neutral trademegdpecause their agricultural exports
are still taxed (e.g., Argentina, Nicaragua, Dominican RepublicMexdco, during 2000-2004). On
the other hand, there are several countries with significartudtgrial sectors oriented toward import-
competing products, and with high levels of support (eMgexico, Nicaragua, Ecuador, and
Colombia). With trade policy adjustments toward a more-aktitade regime, the consequences for
losers raise the importance of complementary social policiestygafts, training, reducing friction in
labor markets). For example, the impact of FTA implementggogn, CAFTA) on import-competing
sectors (especially small farmers) will have to be addressedrbyl@mentary policies to ease the
transition of sectors currently enjoying high levels ofpsrp

This paper is structured in the following manner. The Valg section addresses in the context of
Latin America the state of rural poverty in the region, thpdrtance of agricultural trade, and the
historical patterns of agricultural price intervention. In toeirse of presenting the data on trade-
related interventions, the section also discusses briefly theeptral and practical differences in
some recent protection measures. The third section then présenmtssults of our analysis of the
effects of trade regime on agricultural growth, where growtsrate in terms of farm sector value
added (from national accounts) and aggregate production valuenjpgezbby the FAO STAT). The
fourth section discusses the link between agricultural tradeventions, agricultural growth and the
alleviation of poverty, using that which has been emphasivadairly wide conceptual literature but
documented only in very few studies. We present our refuis the correlation of protection
measures and growth and poverty. Finally, in the fifth sesti® present some concluding comments.

B.  Rural poverty, agricultural trade,
and the historical patterns of protection in LAC

1. Rural poverty in the region

As is discussed at some length in World Bank (2005), #rews official definitions of “rural” in

LAC countries tend to underestimate the size of the populltiog in areas that can be reasonably
called rural in terms of population density and remotenesserih@less, using the official statistics,
one can note a significant heterogeneity of the rural economysamostries in the region in terms of
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the contribution of agricultural production to national §Dthe importance and composition of
agricultural trade, the number of persons in rural areas, ittmime sources, and the incidence of
poverty. With some exceptions, poverty in the LAC regidhaffects the rural population more than
the urban. Despite the high incidence of rural poverty, manytiges tend to focus on urban poverty,
and some countries — notably Argentina — lack good data certyom rural areas. Table V.1 presents
the official data that we have from available household sur{feysy CEPAL). The Plurinational
State of Bolivia, Honduras, Nicaragua, Paraguay and Peru hésasat70% or more of their rural
populations living in poverty. The World Bank (2005) ogp that more than a third of the rural
population lives in extreme poverty in the Plurinationtdt& of Bolivia, Colombia, El Salvador,
Guatemala Honduras, Nicaragua, Paraguay and Peru.

2. The importance of agriculture in exports

Agriculture products contribute significantly to trade floimmsthe LAC region, and the net trade
position varies widely across countries. Not only are thedenfetotal national exports and imports of
crop, livestock, and forestry products important, but draulsl distinguish between the net overall
agricultural trade position and the net food trade posifibe. net food trade position is often the most
important factor in domestic agricultural policy debates, ergeconsiderations of national food
security and food import dependence. Agricultural trade indgmsense involves not only primary
agriculture — the size of which is reflected in sectoral value afinetd! in national accounts — but
also agro-processing, which is not included in agricultuedliesr added but in other sectors. The
growth in agro-processing sectors — especially linked to expdnas been notable in the region, and
adds greater emphasis to farm policy because the performance -piaggesing depends ultimately
on the performance of primary agriculture. Moreover, from tspective of poverty, paying some
greater attention to processed agricultural exports is warrbptéte growing importance of non-farm
employment and income in rural areas. Much of this non-farmplegment is linked to agro-
processing and attendant up- and down-stream services. Whdh of agro-processing is not
accounted for in agricultural GDPs, the importance of intemnatidrade to determining the
contribution of these agricultural-linked industries tohbtral and national households should not be
overlooked. This is especially important in a region thatlatively land abundant and where the
growth of agriculture is constrained by domestic demand, lgasport markets as an avenue both
for sectoral growth and, more generally, for growth inrtiral economy.
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TABLE V.1

RURAL AND URBAN POVERTY IN LATIN AMERICA AND THE CA RIBBEAN, SELECTED COUNTRIES AND AVAILABLE
HOUSEHOLD SURVEY DATA
(Population living below the poverty line, by urbamd rural areas, selected Latin American countrie®79-2007)

National Urban Rural
Country 1979-85 1986-90 1991-95 1996-00 2001-07 1979-85 1986-90 1991-95 1996-00 2001-07 1979-85 1986-90 1991-95 1996-00 2001-07
Argentina 10,4 - - - 8,5 - 16,1 23,7 30,5 19,0 - - -
Bolivia (Plurinational State of) - - - 61,4 61,1 - 52,6 51,6 50,5 50,5 - - - 79,6 ,179
Brazil 45,1 48,0 45,3 36,7 35,6 33,5 41,2 40,3 31,8 323 826 70,6 63,0 55,5 52,1
Chile - 41,9 27,6 21,7 16,2 - 411 27,0 20,8 16,2 - 45,2 31,1 27,2 16,2
Colombia 42,3 - 54,3 52,9 49,7 39,7 - 49,1 47,8 48,6 47,7 - 61,6 61,0 52,4
Costa Rica 23,6 26,3 23,1 21,4 19,9 18,2 24,9 20,7 18,7 184 8,42 27,3 25,0 23,6 22,0
Dominican Republic - - - 46,9 47,6 - - - 42,3 44,9 - - - 55,2 52,6
Ecuador - - - - 46,3 - 62,1 57,9 59,9 44,1 - - - - 53,0
El Salvador - - 54,2 52,7 48,2 - - 45,8 41,6 40,3 - - 64,4 67,1 59,6
Guatemala 71,1 69,4 - 61,1 57,5 47,0 53,6 - 49,1 43,7 83,7 Ny - 69,0 67,3
Honduras - 78,5 77,9 79,4 73,1 - 64,1 74,5 72,1 62,2 - 86,5 80,5 85,3 82,8
Mexico 425 47,7 45,1 47,0 35,9 36,1 42,1 36,8 39,1 30,0 355 56,7 56,5 58,7 45,7
Nicaragua - - 73,6 69,9 65,6 - - 66,3 64,0 59,1 - - 82,7 77,0 743
Panama 42,0 41,0 - - 31,5 36,1 38,5 29,0 22,8 22,1 - - - - 477
Paraguay - - - 60,6 62,0 - - 49,9 47,7 54,9 - - - 73,9 71,1
Peru 52,9 59,9 - 48,1 50,3 38,4 52,3 - 34,9 38,0 79,7 172 - 72,6 72,9
Uruguay 14,6 20,4 - - 12,8 18,6 10,9 9,5 18,3 26,7 28,7 - -
Venezuela, (Bol. Rep. of) 25,0 36,0 42,9 48,7 38,0 19,5 34,2 41,6 - 43,0 441 55,6 -
LAC 40,5 45,8 45,7 43,3 40,5 29,8 38,5 38,7 36,5 , 135 59,9 62,7 65,1 63,1 58,5

Source: CEPALSTAT (http://www.cepal.org/estadistibases/default.asp?idioma=IN).
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Table V.2 reports agriculture and processed food abkare in total merchandise exports and
imports for various five-year sub-periods betwe@dlland 2005. Agricultural exports represent nivaa t
25% of total export revenue for nine countrieschéay as high as 40% for Argentina, Cuba, Guatemala
Honduras, Paraguay and Uruguay. Countries for wihiershare is relatively small are the oil-expgrtin
countries of Mexico, Trinidad and Tobago, and Veeéz, and the Caribbean. On the import side, the
shares of agricultural and forestry products amegaly smaller, ranging between 8 to 20%. The only
country with an import share greater than 20% i#i H34%). Crop and livestock products clearly
predominate. In terms of totals for crop, livestaeid forestry, export products deriving from croepsl
livestock average more than 75% of total agro-foyesxports. Chile is notable for the size of shafre
exports due to forestry products (35%). The shaoeop and livestock products averages around &% f
agro-forestry imports for the three sub regiondikdrexports, forestry’s share of imports is high fany
countries. The highest shares for forestry imparts found in Argentina (40%), Costa Rica (33%),
Ecuador (20%), the Dominican Republic (23%), arididad and Tobago (22%).

One notable resultof countries’ net food trade msit is that only five of the 22 countries
considered are net exporters of food, and all afMMERCOSUR or are associated members see de
Farranti et al. (2005), pg. 41) At odds with the common perception of Latin Amerisaa agricultural
continent, 16 of the 22 countries are net food ingwey nine of which are also net importers of all
agricultural products. But in contrast to food proid only, for all agricultural products there ane et
importers and twelve net agricultural exporters cargbdo five net food exporters. Notably, there are
seven countries that are both net agricultural exypord@d net food importers: Chile, Colombia,
Ecuador, Costa Rica, Guatemala, Honduras, and NMicardinally note that, despite the high growth
rate for agricultural exports, Table V.2 shows thatshare of agricultural products in total mercheadi
exports has declined, and in some countries, sudbrazl, this decline has been large. Chile is an
exception, where agricultural exports began witlova base and where economic reforms created a
“vent for surplus.”

These data regarding the importance of agriculture and food areaneléor trade
negotiations. The common perception is that there exists adoigthof agricultural protection in
OECD countries for Latin America, based on the presumptitmtiost countries in the region are net
exporters. Only five countries are net food exporters, and #neylosers with current OECD
protectionism — and subsidy-induced lower world prices. tBatincrease in world prices due to a
reduction in the protection and subsidies in the OECD wbaldeneficial for nonfood agricultural
exports, affecting many more countries (12). While it is ckeay most LAC countries — seeking to
expand their exports — would be enthusiastic for trade lizatedn and subsidy reduction in the
OECD, the case of net-food and net-agriculture importersisguious. It is, however, important to
note that there is hypothetical possibility that todagsfood import position in some products could
decline due to trade reversals arising from higher world pribes would result from trade
liberalization in the OECD.

TABLE V.2
SHARE OF AGRICULTURE, RAW AND PROCESSED, IN MERCHAN DISE EXPORTS AND
MERCHANDISE IMPORTS, SELECTED LATIN AMERICAN COUNTR IES, 1961-2005

Country 1961-65 1966-70 1971-75 1976-80  1981-85  1986-90991-95 1996-00 2001-05
Argentina X 93,0 87,5 75,5 70,7 70,1 58,7 52,4 44,4 44,4
M 7,6 8,5 7,6 6,8 57 6,2 5,9 54 4,5
Brazil X 82,3 75,9 62,1 52,1 39,4 29,3 26,9 28,3 527

43 The food group includes cereals, dairy produstgs, vegetable oils, meats, and sugar. The contépod here is
broader than that used by some international agensiich as FAO, which often excludes sugar anetabke oils,
based on a definition of “essential foods.”

*  Two countries, Bolivia and Guatemala are borderlcases of net food importation. Bolivia particiylan the
Santa Cruz area produces soybeans, rice and atlies.g
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M 18,0 14,7 7,9 9,7 9,1 10,5 11,8 9,2 5,6
(continues)

Table V.2 (conclusion)

Country 1961-65  1966-70  1971-75 1976-80  1981-85 864D  1991-95  1996-00 2001-05
Chile X 5,4 3,2 47 8,4 11,4 138 15,1 16,2 14,7
M 24,7 20,1 26,6 17,0 14,0 56 6,9 71 6.8
Colombia X 80,3 79,0 71,7 773 67,0 46,8 35,9 29,7 21,3
M 12,0 11,2 12,3 11,1 10,1 78 9,0 12,1 11,1
ggg‘dg'"cé"” X 90,7 90,2 79,4 66,5 66,8 53,0 51,8 66,0 58,6
M 17,1 17,8 19,4 16,2 14,1 15,0 15,6 11,8 12,9
Ecuador X 91,5 86,6 41,8 354 20,8 31,3 32,7 340 822
M 13,1 12,6 95 8.1 97 8,2 78 11,1 9.1
Mexico X 59,3 56,5 40,4 22,2 6,9 12,0 116 95 95
M 8,5 74 13,9 13,4 15,3 153 11,8 10,0 10,2
Nicaragua X 86,7 78,9 74,4 80,3 83,5 73,5 62,5 54,1 66,6
M 10,3 10,2 9,9 11,3 13,9 14,7 21,1 16,2 15,7
Paraguay X 705 65,3 76,9 81,0 737 78,3 76,3 753 66,9
M 19,4 17,4 14,7 14,7 108 96 16,5 18,5 93
Uruguay X 775 711 64,3 46,9 52,7 44,8 42,0 47,2 52,8
M 15,8 17,2 15,6 10,9 9,1 9,2 11,0 11,8 11,9
Igaﬂtﬁgf“ed X 73,7 69,4 59,1 54,1 49,2 44,1 40,7 40,5 39,0
M 14,7 13,7 13,7 11,9 11,2 10,2 11,7 11,3 97

Source: FAOSTAT.
Notes: Nota: X = value of agricultural exports (iding agro-process goods) relative to total decmandise exports.
M = value of agricultural imports (including agrosgess goods) relative to total de merchandise itapo

What are the lessons from the importance of agricultural tradéeirregion? First, the
primary sector contributes significantly to overall nationatlé: more than a third of export revenues
in recent years are in agro-forestry exports, although theseshas been declining. There is
considerable interest in obtaining market access in world mategxpand these agro-forestry
exports. But the share of agro-forestry export trade to ti@dé is quite heterogeneous across LAC
countries. Second, this high degree of heterogeneity carr@st@\countries’ net trade positions in
both food and all agro-forestry products. In terms ofrilnaber of countries, there is a high degree of
food import dependence, relevant for future WTO negotiatidhgd, exports of agro-processed
products are increasing rapidly in this region, in spitéhef pronounced degree of tariff escalation
encountered in most countries.

3. Protection indicators 1960-2005, method and data sources

We first consolidate and process time-series data from previodti-country studies measuring
policy-induced distortions to agricultural incentives inihafmerica and the Caribbean. These
studies include Schiff and Valdég1992), Valdes (1996), and Anderson and Valdes (2008. T
principle indicators for measuring price-related agriculturppsut at the farm level are the Nominal
and Effective Protection Rates (NPR and EPR), which have becandasd measures in trade policy
discussions. The NPR measures the output price interverdione and typically is expressed as a
tariff equivalent of tariff and non-tariff barriers. The ERRRasures how the value added of particular
activities is altered by trade barriers and price interventibas dffect jointly the product and its

4 Volume 4 of Krueger, Schiff and Valdés.
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tradable inputs. The Producer Subsidy Equivalent (PSkichwhas been used by the OECD for
monitoring the agricultural support of member countriasptiporates price interventions and adds
domestic income payments and input subsidies. The Effectate Bf Assistance (ERA) is
conceptually close to the PSE, because it includes both priceoangrice subsidies (and taxes), but
instead of measuring the effect on gross output value (@ iRSE) it measures the effect on value
added (see, for example, Valdes’s 1996 Surveillance report).

One measure of importance in what follows is the Nominal RaAssistance (NRA). NRAs
are defined for individual tradable outputs and tradable faputs in the same way as the NPRs are
defined using outputs only. Because tariffs are not thetoady barriers, measure of NPRs and NRAs
are estimated by direct price comparison between prices receiveddobypdarms (adjusted for
transport and marketing costs and quality differences) ancbprites (see Anderson and Valdes,
2008, Appendix A). The NRA for an individual productle ad valorum tariff equivalent. tFor an

individual output or input, i, one finds the percent déen of the domestic pricelﬁd, from the
border price in the domestic currency (world priE]%V,, in dollars adjusted by the exchange rate, E):
. E® ECP

An NRA for an activity and for the sector as a whole is defa®the sum of the individual
NRAs for all tradable outputs and inputs: N&fs+ NRApus = NRAGa:

le

Another important measure is the Relative Rate of Assistance)(RRagriculture, which is
defined as the NRA for agriculture relative to the NRA fan agriculture:

NRA, +1

RRA, =—————
NRA,, +1

Assuming no distortions in the markets for non-tradabéewl that the value shares of
agricultural and non-agricultural non-tradable remain constdr@n“the economy wide effects of the
distortions to agricultural incentive may be captured by thenéxo which the tradable parts of
agricultural production are assisted or taxed relative to pesduaf other tradables” (pp. 19-20,
Anderson and Valdes).

With respect to the RRA measure, the reader should note tHaiugtit NRAs in both
agriculture and non-agriculture could be positive (i.e., ddmpsices greater than world prices), the
RRA measure could be negative, indicating that agricultureeiilsgb‘taxed” relative to the non-
agriculture sector.

For the period 1960 to 1985 and 18 developing countrigsiffaand Valdes (1992) report
NPRs, with and without for adjustment for what they rdteras “indirect” interventions. Direct
interventions are sector specific, and indirect interventi@fieat macroeconomic and industrial
policies, manifested by measures of the tariff equivalent obitprotection of industrial products
and the exchange rate misalignment. For the period 1985 todf#bB Latin American countries,
Valdes (1996) reports NPRs (only direct), ERAs and P3$Es.estimates of NRAs and RRAs used
below also do not adjust for the indirect effects of econarnde policies, including exchange rate
misalignment.

The various protection measures from the three seunemtioned above for the original set of
LAC countries found in Schiff and Valdes are presérih Table V.3. The NPR direct measure reported
by Schiff and Valdes is conceptually closest tofiRA measure of the recent Anderson World Bank
project, differences arising due to the inclusidninputs in the NRA measure and to differences in
databases. The two measures are notably corretetesgien in Figure V.1. It is understandable that the
NPR direct would differ from the NPR total, becaube latter include distortions beyond the
agricultural sector. When the direct NPR is domitidiye exportables, such as in the case of Argentina,
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the indirect reinforces the negative protection. Bt direct and positive NPR for import-competing
products is offset by the indirect interventions, #meltotal NPR tends to be compressed for thisgyrou
of products. During the period 1960-1985, the NPRiltfalls below that of the NPR direct, and
sometimes significantly below, emphasizing the implieitation on agriculture of economy-wide
policies.

Turning to RRAs, the first thing to note is that thtepd to be highly persistent over time
(autocorrelated), as shown in Figure V.1 using five-yearages of RRAs starting with the 1961-
1965 quinquennium. Considering that the RRA is relative areasf protection to two sectors, one
expects dispersion across countries and time. Neverthelessattheedeal that countries that have
taxed agriculture in the past tend to continue to do soghrtime; and countries that have protected
agriculture similarly tend to continue protection. The RRAcakulated in the Anderson project,
tends also to be highly correlated with the NRA, using-fiear averages. This high correlation may
present a problem with respect to the measurements of protéttimon-agricultural sectors. As
mentioned above, and for very practical difficulties of addngs#ihe question, the RRA measure
excludes the home-goods sector in non-agriculture (the |lasgestr of the economy). Also note that
the denominator of the RRA — the NRAs for non-farm tradableealt only with importables and
then in terms of official tariffs only. For agriculture, bgntrast, tariff-equivalent price comparisons
were made at the level of individual products. As an empirigdtam therefore, variability of the
RRA measures tends to be dominated by the variability ofutherator — the NRAs of agriculture.

Regarding trends in protection data on the average change®s iR ountry in relation to
average RRAs during the period 1986-2005, which includegpédhied of economic reforms shows
that most countries that were “taxing” their agricultural secthsng 1986-2005 and were also
reducing their taxation (average NRAs less than zero and averageslimMNRAS greater than zero).
Of the few countries that were, on average, supporting agmieulelative to non-agriculture, most
reduced support, except for Colombia and Mexico. There are a fevries that both tax agriculture
and increased taxes during the period, most prominently Zindab

With respect to lessons for future policy developmémg, evolution of protection indicators
shows that there has been significant policy adjustrsiace the mid-1980s in reducing the degree of
anti-export bias, that is, a move toward a more-aktriade regime. This reduction of the anti-export
bias is due primarily to the reduction of taxes oroetgbles.
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TABLE V.3
INDICATORS OF AGRICULTURAL SECTOR PROTECTION, SELEC TED LATIN AMERICAN COUNTRIES, 1960 — 2005
1960-84 1985 - 1995 1996 - 2005

Country SV Study Anderson Study Surveillance study AncdierStudy Anderson Study

Direct Indirect Total gg@ 'II\'IoRtQI RRA NPR EPR PSE ERA ’ég\é 'II\'lcl)?t:I RRA gg\é 'II\'IoRtQI RRA
Argentina -18.5 -21.3 -39.7 -25.9 -22.1 -42.3 010. -19.7 -14.7 -16.9 -12.6 -10.7 -21.0 -12.4 -11.4-17.7
Brazil 10.4 -18.4 -8.1 -24.3 -23.6 -44.4 3.7 -104 -4.0 . -20.9 -14.3 -26.1 2.3 6.0 -0.3
Chile -0.7 -20.4 -21.1 -0.5 13.0 -13.2 219 38.7 3.71 43.6 17.1 10.4 3.2 7.8 6.5 1.2
Colombia -5.1 -25.2 -30.3 -7.5 -6.0 -23.8 15.2 124. 8.6 30.4 2.4 4.4 -7.8 21.4 20.9 18.3
Dominican -19.0 -21.3 -40.3 -18.1 -18.1 -25.9 349 45.9 622. 449 -19.2 -19.2 -26.6 7.8 7.8 35
Republic
Ecuador - - - -14.2 -10.3 -17.4 -21.5 -22.6 -54.4 -20.9 -4.5 -3.7 -8.9 4.2 3.2 -3.7
Mexico - - - 0.7 29 -4.2 - - - - 11.8 14.0 8.9 37 10.4 4.9
Nicaragua - - - - - - - - - - -8.5 -4.3 -10.5 A3 -7.7 -12.7
Paraguay - - - - - - -5.4 -18.6 -18.4 -5.9 - - -
Uruguay - - - - - - -8.2 -22.6 -15.2 -29.0 - - -
Total -6.6 -21.3 -27.9 -12.8 -9.2 -245 3.8 18 134 6.6 -4.3 -2.9 -11.1 3.2 4.5 -0.8

Source: Authors’ elaboration.
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FIGURE V.1
PERSISTENCE OF RELATIVE RATES OF ASSISTANCE: RRA VE RSUS LAGGED RRA
(FIVE YEAR AVERAGES). LATIN AMERICA, 1960 - 2005
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Source: Authors’ calculations.

As seen in Table V.4, however, except for Argentina, Brazil @hite all other countries
maintain fairly high levels of support for import-competiactivities, most notably Colombia and the
Dominican Republic. And several other countries that still gportables: Argentina, Dominican
Republic, Mexico and Nicaragua. In these countries there isthetprotection of importables and
taxation of exportables (except for Argentina, where importatsées not studied). Evidently, there is
much room remaining for adjusting trade policy as it affeggculture, particularly in terms of
reducing the protection of import-competing crops.

TABLE V.4
NRAS (%) ACROSS PRODUCTS BY COUNTRY, EXPORTABLES AND IMPORTABLES,
AVERAGES 1980-1984 AND 2000-2004

Country Exportables Importables Anti-export bias
1980-84 2000-04  1980-84 2000-04  1980-84 2000-04
Argentina -19.3 B L
Brazil -31.5 12 -6.8 11.6 -0.26 -0.09
Chile -2.0 -0.3 10.1 6.3 -0.11 -0.06
Colombia -9.2 26.0 52.7 46.2 -0.40 -0.13
Dominican Republic -51.7 -29.4 20.2 43.7 -0.59 10.5
Ecuador -31.1 -3.2 53.8 22.2 -0.55 -0.20
Mexico -35.1 -19.9 21.4 21.4 -0.47 -0.34
Nicaragua* -14.9 -18.1 125 24.9 -0.24 -0.33
Unweighted average -25.7 -7.5 25.2 25.1 -0.41 -0.26

Source: Anderson and Valdes, 2008.
& The first observations for Nicaragua are during pleriod 1990-1994. The unweighted average for 8380
does not contain Nicaragua. Anti-export bias isrdef as the (NRAEx — NRAImM)/(100+ NRAIm).
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C. The effects of the trade regime on agricultural growth

1. Comparing growth rate averages across all countr  ies in the
data base: counterintuitive results when mixing hig h-income and
Eastern and Central Asian countries with other deve  loping countries

This section presents some results of our analysis oethgonship between agricultural growth and
the trade regime, using the data discussed in the previousnséltie first approach is to make a
comparison of sectoral growth rates and levels of suppogxhyining value added growth and
agricultural production growth in relation to both levefssupport as defined by the RRA and the
NRA and to changes in levels of support. We distinguistvdssi the pre-reform period, 1960-1985,
and the post-reform period, 1986-2005. During the m#BBE9many countries began significant
reforms, both in terms of economy-wide policy changes asasaiforms to specific policies related
to agricultural production and trade.

We classify a country as a low-protection countryhigh sectoral tax country) if its protection
measure (RRA or NRA) averaged over a sub-period hedmn the median of annual average for all
countries. It is classified as a high-protectiomrtdoy, if its average annual protection measure falls
above this median. Furthermore, we distinguish betwsemtries according to whether they were
increasing or decreasing their protection measuregufitcy is classified as a decreasing protector (or
increasing taxer) if the average annual change dRBw& or NRA during the sub-period falls below the
median of these averages based on all countriesitAmdn increasing protector (or a decreasingrjaxe
if the contrary.

As an initial starting point, Tables V.5A and V.5B prdste average rates of growth in
agricultural value added for low protection countries and igh Iprotection countries using RRAs
(Table V.5A) and NRAs (Table V.5B) for the sub periods 2685 and 1986-2005, and for the
entire period 1960-2005. To assess the sensitivity ofebgts to the definition of sectoral growth,
Tables V.5 report average growth rates using the value added swefmueach country deflated by
the country’s consumer price index and by the countries whelesiak index. Also average growth
rates are calculated using value added in purchasing-power4ganty. The final column of Tables
V.5 also report the average relative growth rate of agricultuerage percent changes in the value
added of agriculture relative to the average percent change in naiiDfal Note that Tables V.5
show that countries in the low-protection group (the githap on average taxes agriculture) appear to
have, on average, higher average annual growth rates of theisdatons. These higher growth rates
for low-protection countries are consistent across growth mesaand for the three time periods.

One source of this apparently counterintuitive result isdauanthe selection of countries in
the database, which comprises countries ranging in level ofogereht. First, high-income countries
are likely both to subsidize their farmers and to have momehsigrowing agricultural sectors.
Standard growth theory holds that national economic graoatbs should decline with national
income due to the declining marginal product of capital invedsnand given a declining number of
farmers relative to non-farm taxpayers and a rising leveiatibnal wealth, the logic of political
economy explains subsidies for agriculture as a consequencet-gketing (concentrated benefits
paid for by spreading the costs over many households). &ettwn database includes countries of
eastern and central Europe, the national economies and agricutttabsof which suffered severe
disruptions following the collapse of the Soviet block.
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TABLE V.5A
AGRICULTURAL PROTECTION (RRAS) AND AVERAGE SECTORAL GDP GROWTH (WDI)
ACROSS HIGH PROTECTION AND LOW PROTECTION COUNTRIES

RRA and Ag. Growth, 1960 - 1985

Ag GDP Growth

Ag GDP Growth

Ag GDP Growth

Relative Growth

RRA (CPI, %) (WP, %) (PPP, %)
Low protection -30,5 3,1 2,7 2,1 0,6
High protection 77,2 0,0 1,8 -0,3 -0,4
Average 7,6 2,2 2,3 1,1 0,3
Note: 54 countries.
RRA and Ag. Growth, 1986 — 2005
RRA Ag ((BCDPPI,(O;/:;) wth Ag (C\;/:/D;f;r)g)wth Ag SDEI)DIIDD,GO;SMh Relative Growth
Low protection -14,0 15 1,6 1,8 -0,1
High protection 81,8 -1,0 0,2 -1,1 -0,3
Average 19,9 0,6 1,0 0,7 -0,1
Note: 69 countries.
RRA and Ag. Growth, 1960 — 2005
RRA Ag ((BCDPPI,?/S) wih Ag &DFI:,%A:?M'] Ag SDEI’DITD,C?J;SMh Relative Growth
Low protection -22,4 2,2 2,3 1,9 -0,1
High protection 79,5 -0,7 0,4 -1,0 0,3
Average 13,8 1,2 1,4 0,8 0,0

Source: Authors’ calculations from Anderson projdeta for RRA and from WDI for agricultural GDP apdce
deflators. Note CPI = consumer price index, and WRholesale price index.

TABLE V.5B
AGRICULTURAL PROTECTION (NRAS) AND AVERAGE SECTORAL GDP GROWTH (WDI)
ACROSS HIGH PROTECTION AND LOW PROTECTION COUNTRIES
NRA Total and Ag. Growth, 1960 - 1985

Ag GDP Growth Ag GDP Growth Ag GDP Growth

NRA Tot. (CPI, %) (WPI, %) (PPP, %) Relative Growth
Low protection -8,7 2,8 2,3 2,1 0,2
High protection 87,0 0,6 2,3 -0,1 0,5
Average 20,5 2,2 2,3 1,4 0,3
Note: 59 paises
NRA Total and Ag. Growth, 1986 — 2005
NRA Tot. Ag ?gpﬁ’(;:?wh Ag (C\j\?;'f/[gwm Ag ?PEI)DTD,GO;SMh Relative Growth
Low protection -1,2 1,6 3,1 1,7 1,0
High protection 84,4 -1,1 0,2 -1,2 -0,2
Average 25,2 0,7 1,8 0,7 0,7
Note: 74 paises
NRA Total and Ag. Growth, 1960 — 2005
NRA Tot. Ag C(B(I:Z)PF:’(E/S)Mh Ag E\B/\I?;y(gﬁr)c;vvth Ag ?P?:’T:’,Gf’;oc;\Mh Relative Growth
Low protection -5,0 2,1 2,9 1,7 0,7
High protection 85,0 -0,6 0,7 -0,9 0,1
Average 22,9 1,3 2,0 0,9 0,5

Source: Authors’ calculations from Anderson projdeta for NRA and from WDI for agricultural GDP apdce
deflators. Note CPI = consumer price index, and WHRholesale price index.
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To illustrate very clearly the heterogeneity — betwesgions and periods — of the agriculture
sector growth rates of the countries in the basiabdese, consider Figure V.6, which shows the
evolution of FAQO'’s gross agriculture production teb for five groups of countries, Africa, Asia, high
income countries, Latin America and the Caribbead, @astern and central EurdfeNote that the
production index is set to a common reference valu0fusing average production values during the
period 1999 to 2001; absolute levels of productimegsured in dollars, say) will differ. The relatively
(much) slower rate of growth of HICs is demonstrateBigure V.6 by the relatively lower slope of the
path of the HIC index over time, compared to the gaftthe indices of Africa, Asia and Latin America.
(Protection levels in HICs are the highest.) The mnwigl of the agricultural sectors in ECA countries are
revealed by the steep decline in the average produati@x for this group.

What is also striking is that the slopes of the pathé®@fproduction indices for Africa, Asia
and Latin America are nearly identical after 1986. The growth bgtesgion for the two sub-periods
are presented in Table V.6, which distills the graphical inébion into simple averages. The reader
should take careful note of the increases in average productisthgrates in Table V.6 for Africa,
Asia and Latin America when moving from the pre-reform petiothe reform period. Corresponding
to these economically significant increases in the developinglwast a significant decrease in the
production growth rates in high income countries.

FIGURE V.2
EVOLUTION OF GROSS AGRICULTURE PRODUCTION INDICES ( BASE 1999-2001), BY
WORLD REGION, 1960 — 2005
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Source: FAOSTAT. Note that each point correspdods simple average of the observations of counthat
fall in each regional group. The countries in egabuping are those in the Anderson World Bank ptojé/ith
the exception of Turkey (for which data exist sid@61), data for countries in the eastern and akRurope
group (ECA) exist only since 1992. The inclusionTofkey in the ECA group is a World Bank administra
decision rather than the result of economic, caltar geographic commonalities.

% The countries falling into the Africa, Asia andtln America groups are developing countries (i@t high

income), and so Japan, although geographicallyrisiaclassified as HIC.
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2. Comparing growth rate averages across developing countries:
Africa, Asia and Latin America

As Table V.7 shows, among developing countries finc&, Asia and Latin America, high-protection
countries as measured by RRAs during the perio®-1985 tended to have higher average annual
growth rates in agricultural production and in eeatvalue added. (For the growth rates by individual
countries that make up each country grouping. Armleasing-protection countries also had higher
average growth rates. Table V.7 also shows theseigiod growth rates for the period 1986-2005, but
in this latter period the trend in protection seem$fdomore influential than the level, although the
relationship between growth and levels of protecdom not contrary to the hypothesis of a positive
aggregate supply elasticity. Although from an ecopwvite perspective the relative measures of
support would tend to reflect better the incentif@sresource movement between sectors, thereby
affecting aggregate sectoral growth, we have morfidamte in the NRA measures.

TABLE V.7
AVERAGE ANNUAL RATE OF GROWTH (%) IN AGRICULTURAL P RODUCTION
ACCORDING TO AVERAGE LEVELS OF PROTECTION AND AVERA GE CHANGES IN
LEVELS OF PROTECTION (RRA), AFRICA, ASIA AND LATIN AMERICA, 1960-1985

Simple medians of both protection levels and change

1960-1985 Low RRA growth High RRA growth
Low RRA 3.1 3.2

High RRA 2.8 34
Simple medians of protection levels but medianhafinges conditional on average protection level
1960-1985 Low RRA growth High RRA growth
Low RRA 2.9 34

High RRA 3.0 34
Simple medians of both protection levels and change

1986-2005 Low RRA growth High RRA growth
Low RRA 1.6 3.3

High RRA 3.2 3.6
Simple medians of protection levels but medianhafinges conditional on average protection level
1986-2005 Low RRA growth High RRA growth
Low RRA 24 34

High RRA 35 3.2

Source: Authors’elaboration.

Table V.8 shows that high protection countries -mesmsured by NRAs — and increasing protection
countries again have average growth rates.

TABLE V.8
AVERAGE ANNUAL RATE OF GROWTH (%) IN AGRICULTURAL P RODUCTION
ACCORDING TO AVERAGE LEVELS OF PROTECTION AND AVERA GE CHANGES IN
LEVELS OF PROTECTION (NRA), AFRICA, ASIA AND LATIN AMERICA

Simple medians of both protection levels and change

1960-1985 Low NRA growth High NRA growth
Low NRA 2.7 34
High NRA 3.0 3.3
Simple medians of protection levels but medianhainges conditional on average protection level
1960-1985 Low NRA growth High NRA growth
Low NRA 2.7 34
High NRA 3.0 33

(continues)
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Table V.8 (conclusion)
Simple medians of both protection levels and change

1986-2005 Low NRA growth High NRA growth
Low NRA 29 35
High NRA 3.2 34
Simple medians of protection levels but medianhainges conditional on average protection level
1986-2005 Low NRA growth High NRA growth
Low NRA 3.0 3.6
High NRA 3.1 34

Source: Authors’elaboration.

Finally, Tables V.9A and V.9B show the average ahrata of growth (%) in agricultural value added
according to average levels of protection and averhgeges in levels of protection as measured by
RRA for Africa, Asia and Latin America in the tweennds 1960-1985 and 1986-2005. The same
patterns hold, and one conclusion is clear: Ibismerely the average level of protection, but the tirend

protection — particularly the lowering of taxatierthat was important in stimulating private investris
in the sector.

TABLE V.9A
AVERAGE ANNUAL RATE OF GROWTH (%) IN AGRICULTURALV ALUE ADDED
ACCORDING TO AVERAGE LEVELS OF PROTECTION AND AVERA GE CHANGES IN
LEVELS OF PROTECTION (RRA), AFRICA, ASIA AND LATIN AMERICA, 1960-1985. SIMPLE
MEDIANS OF PROTECTION LEVELS AND CHANGES

Ag. Growth (%) Number of observations
Average RRA over period LZ‘;‘;}&T\A ngr;\fftﬁA Total LZ‘;‘;}&T\A ngr;\fftﬁA Total
Low RRA WDI 25 31 2.8 144 140 284
CPI 3.2 35 3.3 116 115 231
WPI 2.7 35 3.2 44 81 125
PPP 0.6 5.8 2.7 42 30 72
High RRA WDl 3.1 3.3 3.2 111 225 336
CPI 24 3.7 3.2 113 209 322
WPI -0.1 4.4 4.3 5 130 135
PPP 1.0 2.2 1.8 25 50 75
Total WDI 2.8 32 3.0 255 365 620
CPI 2.8 3.6 3.3 229 324 553
WPI 24 41 3.8 49 211 260
PPP 0.7 3.6 23 67 80 147
Source: Authors’elaboration.
TABLE V.9B

AVERAGE ANNUAL RATE OF GROWTH (%) IN AGRICULTURAL V ALUE ADDED
ACCORDING TO AVERAGE LEVELS OF PROTECTION AND AVERA GE CHANGES IN
LEVELS OF PROTECTION (RRA), AFRICA, ASIA AND LATIN AMERICA, 1986-2005. SIMPLE
MEDIANS OF PROTECTION LEVELS AND CHANGES

Ag. Growth (%) Number of observations
Average RRA over period LZ%\TA?A Hg;ﬁtﬁA Total LZ%\TA?A Hg;ﬁtﬁA Total
Low RRA WDI 2.0 3.8 3.3 80 255 335
CPI 16 3.6 31 80 242 322
WPI 4.8 2.8 3.6 43 70 113
PPP 2.2 3.2 3.0 60 246 306
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(continues)

Table V.9B (conclusion)

Ag. Growth (%) Number of observations
Average RRA over period LZ\;\G&T\A nggrt;viR/tEA Total LZ\;\G&T\A nggrt;viR/tEA Total
High RRA WDI 2.6 2.6 2.6 234 100 334
CPI 0.0 3.8 11 227 90 317
WPI 1.6 4.2 1.9 179 20 199
PPP 15 33 2.1 234 100 334
Total WDI 25 3.4 3.0 314 355 669
CPI 0.4 3.7 2.1 307 332 639
WPI 2.2 3.1 25 222 90 312
PPP 17 3.2 25 294 346 640

Source: Authors’elaboration.

Note: WDI = real sector GDP from World Developmémdicators (Real Ag Value Added); CPI = Nominal AgDP
Ag deflated by the country’s CPI; WPl = Nominal GEEflated by the wholesale price index CPI; PPRirclmasing
power GDP from World Development Indicators. Ndtattan observation is for one year and one country.

During the pre-reform period 1960 to 1985, agriculturadé policy was more or less stable,
and so the division of countries into the four categorievén in terms of the number of countries in
each category. During the second period, 1986-2005, howevey, coantries that had been taxing
their agricultural sectors (low protection), reduced their taragprincipally of their exportables, and
so their NRA and RRA levels increased. Similarly, many céemthat had protected their sectors,
reduced their protection. Therefore, during this second pénmdlivision of countries into the four
categories is unbalanced in terms of numbers. Because we obsefm® sountries in the two
categories high-level-and-high-change in protection and loel-Ewd-low-change in protection, the
differences in sectoral growth rates might be sensitive to rtbleision or exclusion of specific
countries. For example, Sri Lanka and Zimbabwe are two coumthiese civil unrest and insecurity
would likely have prevented high production growth afteé8d, regardless of the level of protection,
which was low and which changed little. They, however reprasenbf the four countries in the
category, of low-average protection and low change in protectsimg unconditional medians.
Therefore, Tables V.7 and V.8 also report the sectoral groatés using categories based on the
median of protection change conditional on the protectiosl.|&hat is, for those countries with low
protection averaged over the period (“low” based on the mediarotaction level for all countries),
we divide this group into two subgroups of roughly aaize base on this particular group’s median
for changes in protection levels. And for those countrigls high average protection, we divide this
group into two subgroups of roughly equal size base isrgtbup’s median for changes in protection
levels. The results are less stark in the case of conditionadnsediut nevertheless hold.

Finally, Table V.10 presents a panel-data regression analysiseofate of growth of
agricultural value added using as explanatory variables lagged [dR#\lagged changes in NRAs, in
addition to a number of other variables used in explainingmatGDP growth rates. For this latter
set of variables we make use of Norman Loayza’s data set usedyima and Soto (2002). The model
here is a simple growth model, where the rate of change of dgradualue added depends on its
lagged value, plus additional control variables. The data are avefimgbsyear periods. We use
lagged values of NRAs and changes in NRAs due to the likelygemeity of the NRAs. There are at
least two reasons that the NRAs are endogenous. First,afrpaiitical economy standpoint, when
agriculture is doing poorly, politicians have incentives eitbeéncrease protection (i.e., to give more
subsidies), or to reduce taxation. And vice versa. Secamidug authors have noted that as countries
get richer they tend to support more (or tax less) theic@trral sectors (e.g., Hayami, 2007). To the
extent that growth rates decline with income levels (ceteribymras predicted by standard growth
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theory) then one might expect a negative correlation between MRAgrowth rates, regardless of
the existence or not of a cause-effect relation between them.

TABLE V.10
PANEL DATA REGRESSION (FIXED EFFECTS) EXPLAINING TH E GROWTH RATE OF
AGRICULTURAL VALUE ADDED: CROSS-COUNTRY, 1960-2000, 5-YEAR AVERAGES

!I)ependent variable: average % change in agriclivaiae added over 5 year Estima_\ted Standard error  p-value
intervals. coefficient

Lagged NRA averaged over 5 years -0.301 1.113 0.787
Lagged average change in NRA 7.228 3.477 0.039
Lagged average ag value added. -7.081 1.790 0.000
Income per capita -1.879 1.429 0.190
Initial output gap (log[actual GDP/potential GDP]) 2.096 8.099 0.796
Education - log of secondary enrollment rate -0.127 1.116 0.909
Financial depth (log of credit to the private secteer GDP) -0.396 0.651 0.544
Trade openness index (residual of regression détower GDP on several variables) -0.731 1.019 0.474
Government burden (log of government consumpticer @DP) 0.832 1.072 0.439
Public infrastructure (log of phone lines per 1@@@ulation) 1.429 0.861 0.099
Governance index (first principal component of ICR@icators) 0.052 0.329 0.875
Lack of price stability (log of inflation rate+100) -0.203 0.798 0.800
Cyclical volatility (standard deviation of outpuam) -1.894 15.724 0.904
Real exchange rate overvaluation (log of real emghaate over-valuation index) -1.029 0.718 0.154
Systemic banking crises (fraction of period dunivtgch the country had a systemic

crisis) -0.437 0.743 0.558
Terms-of-trade shocks (terms of trade growth) 0.004 0.003 0.224

Period dummies (reference 1996-2000):

1966-1970 -3.314 1.587 0.038
1971-1975 -2.752 1.386 0.049
1976-1980 -2.263 1.156 0.052
1981-1985 -1.832 0.974 0.062
1986-1990 -1.558 0.756 0.041
1991-1995 -1.713 0.581 0.004
_Constant 178.417 39.185 0.000

Source: Authors’elaboration.
Note: unbalanced panel, fixed-effects (within) esion, number of observation = 245, number of ggcu5 0, R-sq:
within = 0.2208, between = 0.1208, overall = 0.046@2,173)= 2.23( p-value = 0.0022).

The results indicate that, in addition to an expected (andgtn@te of convergence (as
indicated by the negative coefficient on lagged agricultural valuedgdthgged average changes in
NRAs are significantly positively correlated with value addealmgh, but lagged average levels of
NRAs are not. This result is highly consistent with thenparisons of simple averages found in
Tables V.7 and V.8, and Tables V.9A and V.9B. Note thist iegression model makes use of five-
year averages and a simple lag of levels and changes. The intempretdtie coefficient on lagged
change in NRA is as follows: an increase in the NRA from tamafa negative) to trade-regime
neutrality would produce an increase in the average rate of agrdgtowth in the subsequent five-
year period of (7.228 times the change in NRA). Due to thigeld number of observations for many
countries, and to the use of lagging to eliminate endogewsity,one lag was employed. Therefore,
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the influence of changes in NRAs on growth rates in petieglend the next five-year horizon are not
estimated; and so the model cannot say anything about mdireg lakanges in rates of growth,
merely the increase in the average rate in the period immediallelyifm. What we can say is that,
controlling for changes in NRAs, the average level itselfrdutie previous five-year period does not
have a significant impact on agricultural growth rates. Of therovariables, usually important for
national GDP growth rates, only infrastructure (the per capitdlability of telephones) appears to
have a statistically significant positive relation with agtioal value added growth.

D. Connecting the impacts of agricultural protectio n on
poverty reduction via agricultural growth

1. The relationship between agricultural growth and poverty
reduction: what do we know?

In this section we summarize some important findings regatti| link between agricultural growth
and poverty reduction. In the next section we analyze the étwden the trade regime to agricultural
growth. Many of the econometric studies showing the impoetari the agriculture sector's growth
for poverty reduction make use of cross-country data to &&inme partial correlation of growth
measures with income levels or poverty incidence rates, corgrédiinother determinants. The basic
statistical problem is to make sense of the scatter diagrarsBoas in Figures V.3A and V.3B,
which show a positive relationship between agricultural segtosth, whether measured in terms of
production or value added, and the rate of increase of per camtaenof the poorest decile. In the
Figures the rates of growth are five-year averages for each ganrdur sample (discussed in the
previous section) over a series of five-year periods beginnic§80. In Figures V.3A and V.3B, the
simple correlation between the average rate of growth in produatid the average rate of growth in
per capita income of the first decile is 0.47, and the simplelation with the average rate of growth
in value added is 0.34. But of course there are other factaamieing the income growth of the
poorest and changes in poverty rates. What is the evidence wethavagricultural growth is
important to economic development and poverty reduction?

Timmer (2002) notes that agriculture’s contributionnttional economic development is an
“old and honorable question, dating back to the Bhbyats.” From a longer-term perspective, the most
fundamental and obvious contribution has been ifeetdcontribution of agricultural growth to lower
food prices, and therefore higher living standalris. closed economy, with agricultural growth the-no
farm sector enjoys lower real wage costs, which yiedtés that stimulate investments and structural
changes (this is the classic model of Lewis, 198Andon, 1957). From the perspective of an individual
country open to trade, however, the benefits of idaed prices can be accessed by imports, andeso th
spillovers from the dynamism of the domestic agrigeltsector are of much less importance.

The 2002 review article by Timmer is a useful starting pfuntassessing the econometric
evidence linking agriculture and economic development. Timmer psesen analysis of the
relationship between the rate of economic growth and the gmiwabriculture, expanding upon the
panel data approach to the estimation of endogenous growdtisficfinding that a contemporaneous
increase of 1 percent in the agricultural sector growth rateiloot@s about a 0.2 percent increase in
the non-agricultural growth rate. This does not show cayshbbwever, because both sectors could
have grown in response to other factors, such as macroeconoligiespdviore to the point of
inferring causality, Timmer finds that a 1 percent increagharfive-year lagged agricultural growth
rate contributes to about a 0.14 percent increase in the nandagal growth rate.

47 Timmer uses 65 developing countries for 1960-1985
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FIGURE V.3A
PERCENT CHANGE IN THE AVERAGE INCOME OF THE FIRST D ECILE VERSUS
PERCENT CHANGE IN FAO’S GROSS AGRICULTURE PRODUCTIO N INDEX,
SELECTED COUNTRIES 1981 - 2005
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Source: Authors’ calculations.
Note: Simple correlation = 0.4694.

Bravo-Ortega and Lederman (2005) also examine econometrically nke between
agricultural growth and the growth of the non-agriculturesagding panel data of over 120 countries
for the period 1960-2000. Non-agricultural sector value adeesiregressed on the one-year lag of
agricultural sector value added, controlling for lagged norcalural value adde®, and a Granger
style “causality” test was done to resolve the question of wéechor leads the other in predictive
terms. The results are that in developing countries histgrieall percent increase in agricultural
growth leads to between a 0.12 percent (for Latin America).16 @ercent (other developing
countries) increase in non-agricultural growthzor high income countries, however, agricultural
growth is associated with a subsequent decline (—0.09 peimembn-agricultural growth, perhaps
through a resource-pull effect. Also there is a reversetgreffect: a 1 percent increase in the non-
agricultural growth rate leads to a decrease in agricultural griowtbn-LAC developing countries.
In LAC and in developed countries non-agricultural growth eapp unrelated to subsequent
agricultural growth. Looking at individual countries, thes@ substantial heterogeneity, which can be
illustrated in the case of Latin America. In all LAC countriesegpt for Uruguay, agricultural is
positively related to subsequent non-agricultural growth,thisdrelationship for 10 of the 20 other
LAC countries is considerably above the regional average cross-gemidgh elasticity of 0.12, with
some countries having very high elasticities of cross-sectawtly impacts (e.g., Chile, Jamaica,
Guatemala, Argentina and Brazil).

8 This control was not included in Timmer's anadysising lagged non-agricultural GDP also is a wagontrol for
the level of development: one expects faster naicatural growth at lower levels of development.
49 Although statistically different from zero, thesgjional averages are not statistically diffefemn each other.
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FIGURE V.3B
PERCENT CHANGE IN THE AVERAGE INCOME OF THE FIRST D ECILE VERSUS PERCENT
CHANGE IN AGRICULTURE SECTOR VALUE ADDED, SELECTED COUNTRIES 1981 - 2005
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Source: Authors’ calculations.
Note: Simple correlation = 0.3367.

The Bravo-Lederman World Bank study also extended the defirifi agriculture to include
the food processing sectors. Using the same breakdown ofyguotips, the results indicate that the
LAC average cross-sector growth elasticity from agriculturecio-agriculture increases from 0.12
when excluding food processing to 0.18 when including psigsin the case of LAC, this strongly
suggests that the positive spillovers of agriculture arengér when the sector's downstream
industries are included in the “rural” economy. By contrast,raglthie food processing industries to
non-LAC developing countries’ agricultural sectors reduces temge cross-sector growth elasticity.
This suggests that, in non-LAC developing countries, moictihe subsequent growth in non-
agriculture that is related to current primary agriculturaiwginas found in processing industries more
closely related to agriculture. That is, a substantial parthaft\is measured as the non-agricultural
growth correlated with agriculture is in the food processetor.

In LAC countries it appears that forward links have a longach into industries beyond food
processing, probably due to the region having better articnlé@tween markets domestically and
between domestic and international markets. If one considers thet direct contribution of
agriculture (its share in GDP) plus its indirect contriuiton other sectors for non-LAC developing
countries one finds that agriculture “contributes” about Ingsithe size of the sector to growth. For
LAC countries agriculture contributes about 1.8 times #s.dnh the case of non-LAC countries, non-
agriculture contributes slightly less its share to GDP groim LAC and developed countries the non-
agricultural contribution is approximately equal to its shar&DP. The results suggest significant
spillover effects of agriculture to non-agriculture in deveigpcountries. Along with the lower
income elasticity of demand for primary products, the aboudtseinply all the more strongly that
agricultural growth would lead over time to a lower share afcaljure in total GDP, which
corresponds to historical trends.
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Lengthening the period of analysis to 1960-2004risttkensen, Demery, and Kuhl (2006)
perform a similar econometric analysis, focusingAdica,>® finding a small impact of past agricultural
growth on non-agricultural growth (though only @wi income countries outside Sub-Saharan Africa), bu
finding no evidence of an impact from nonagricitgrowth to agriculture growth. Tiffen and Irz ()0
use a VAR approach and find that, for most devefpgountries, value added per worker in agriculture
“causes” national GDP per capita growth, but fareltsped countries the evidence is ambiguous.

Finding indirect effects of agriculture on non-agricultur@as an argument for subsidizing
agricultural production, because “causality” tests show predilitiks, not the mechanisms by which
agricultural growth would lead to non-agricultural gronfuch mechanisms would have to be clear
for practical policy applications. The results do, howevemforce the argument against taxing
agriculture relative to other sectors (as in Schiff and Vald#3?)] and they imply that, in assigning
public expenditures to public goods, one should take intouatcthis documented historical
relationship between agricultural growth and subsequent micutigral growth.

Another important question addressed in the literature condbensole of the sectoral
composition of growth in linking overall growth to mEty. Timmer’s (2002) econometric analysis of
the impact of agriculture on poverty makes use of countriesevdwgiculture represents at least 5% of
total GDP" and estimates the relationthsip between average income of pévimninl each quintile
to the sectoral labor productivities of agriculture and norcaljure. This estimated relationship
yields an “elasticity of connection” (see Roemer and Gugerty,)¥®8@ach quintile, representing the
marginal impact of a sector's growth on per capita incomésp@€cial interest is the elasticity of
connection for the poorest quintile. The Bravo-Lederman Wealdk study goes further than Timmer
and estimates an elasticity of connection that includes bottiindet effects of sectoral composition
and the indirect effects on poverty through sectoral growththengrowth of the other sector
(discussed abovéj.

Timmer finds that for countries where the disparity between ribhest and poorest is
relatively small, growth in agricultural labor productivigy“slightly but consistently” more important
in generating per capita income in every quintile. But in a@s;ivhere the income gap is large, the
elasticities of connection of both sectors for the pooresttitgiare small, but rise sharply by income
class. Timmer thus concludes that, for high income gap desinthe poorest quintile is “nearly left
out of the growth process altogether.” Furthermore, indase agricultural growth is less successful
than non-agricultural growth at raising the incomes of iergst. Timmer notes that, because over
the period of analysis the income gap tended to increase mitlthy agriculture has had a declining
influence in reducing poverty relative to non-agriculture,calh there is an exception: the fastest
growing countries during the decade 1985-1995 showed oagerarnarrowing of the income gap.

The Bravo and Lederman study similarly examinegp#recapita average incomes of quintiles,
expanding the number of countries to 84 and upgldtie data to 2002. Their estimates show that the
elasticities of connection are higher for non-agtigal than for agricultural growth across quintile
groups. In the case of non-LAC developing countfi@sexample, the elasticities of connection for the
poorest quintile are 0.36 for agriculture and Od¥nbn-agriculture. In terms of absolute impactath
LAC and non-LAC developing countries, generally wito of the non-agriculture sector is more
important than growth of agriculture. The relativgact of agricultural growth is least for the lowes

%0 Their specification for agriculture includes ylgateviations from long-run average rainfall.

51 Timmer uses data from 27 countries for the peti®80-1995. The average agricultural share of GDifld data set
is 25% and the average share of agricultural werkérthe total workforce is 51%. His data are tfaee very

much representative of least developed countries.

Note that the elasticity of connection betweemmgh and income is not the same as a growth elgstit poverty

measured by a change in the poverty level relative given poverty threshold (where the locatiorthef poverty
line varies across countries). Heltberg (2004) destrates, the headcount ratio of poverty has drak&aelying

on a proportion of people who cross a poverty ifredl incomes increase, and ignoring what hapgerthose who
might benefit but remain below the poverty. In cast, the elasticity of connection measures theaghpf growth
on the mean income of poorest. There will alwaya fiest quintile, but the mean income of this 23%hanging.

52
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quintile compared to higher income quintiles, a® dls Timmer's high inequality scenario. The
elasticities of connection for agriculture compatedon-agriculture are even less in the case af Lat
America. And the agriculture elasticities fall relatito non-LAC developing countries and the non-
agriculture elasticities increase.

But the indirect effects of agriculture on poverty reductitmough the influence of
agricultural growth on non-agricultural growth, also amgdoverty reduction. For LAC countries the
total elasticity is 0.28 for agriculture and 0.77 for norieadgture, but for other developing countries
the elasticities are 0.48 and 0.58. But the indirect effect afidiyire’s growth on poverty reduction is
a large proportion of its total effect both in LAC (a thieshd non-LAC developing countries (a fifth).
Compared to LAC countries, in non-LAC developing countagscultural growth has slightly higher
impact on non-agricultural growth, but that non-agricultgrawth has a smaller impact on poverty
reduction. In non-LAC developing countries the direct effeagrfcultural growth is relatively more
important than in LAC countries for poverty reduction. rMnterestingly, relative to its GDP share
agriculture has a greater impact on poverty reduction than nandagre. Agriculture’s GDP share
averages 0.12 for LAC and 0.22 for non-LAC developing atstRelative to their shares in GDP,
on average, agriculture’s contribution to raising the incormdiseopoorest is at least 2.5 times that of
non-agriculture (2.5 for LAC, 2.9 for non-LAC developioguntries).

Recently, the 2008 World Development Report, entitled Agucellfor Development, notes
that, due to resource endowments and a difficult investmemiatei for the near future, many
developing countries will continue to find their comparatiyantages in the primary activities of
agriculture and mining, and in agro-processing. Realisticall\gt least the next several decades,
countries with agriculture-based economies must design gtgetrategy based on spurring the farm
sector. The WDR finds that agricultural growth can aidediucing poverty across all country types
(p.7). Again using cross-country estimates, it appears thiguligre-based GDP is at least twice as
effective in reducing poverty as non-agricultural-based GDP thr¢see the report’'s Figure V.3, p.
6). For example, in the case of China, estimates suggest tiatltage-based growth has been 3.5
times more effective in poverty reduction than non-agriculbaged growth. In the case of Latin
America the estimate is 2.7 times more effective (p. 6). The VHDBB also cites the significant
declines in rural poverty due to rapid agricultural growthnidia linked to the introduction of high
yielding varieties and other technologies. Ghana is a more re@npkxof a notable fall in poverty
being due in large part to raising the incomes of ruraldtwlds linked to agricultural growth.

2. Some estimates of the impact of growth onthein ~ come
of the poorest

The previous section sets out the evidence that the taxatiorotection of agriculture — or, more
accurately, the reduction of taxation or increase in protecti@ffeets agricultural growth. This
present section first discusses the contribution of agrielitpowth to economic growth, and then the
connection from growth to poverty reduction.

As noted in the preceding section, the key question heréthisr@spect to the role of the
sectoral composition of growth: Does the sectoral compaositib national economic activities
influence the strength of the link between overall economic threwd poverty? One approach (e.g.,
Timmer, 2002) to answer this question is to relate the averagene of persons living in each
income quintile (j = 1,...,5) to the sectoral labor produtiéei (g = G/L; , where L .is the labor force
in sector i) of agriculture and non-agriculture:

Inyj =f(nga.,lngya) j=1...5

The estimation of this relationship produces the “elasticftycannection” (Roemer and
Gugerty, 1997) for each quintile, which represents the margimzdct of a sector's growth on per
capita incomes. Of most interest is the elasticity of conneftiothme first quintile, the poorest:
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dolny, and olny,
ding, 0lngya

The Bravo-Lederman World Bank study goes further by estigan elasticity of connection that
includes both the direct effects of sectoral composition andnttieect effects on poverty — as
measured by the average income of the first quintile — threagtoral growth on the growth of the
other sector:

diny, _ dlny, | , 0y, ding,,
ding, dlng, ***  aing,, dlng,
diny, _ 6Inyl\ N dlny, DdlngA

dinG,, 9InG,, “*® = 3InG, dIng,,

If the sectoral labor force is exogenous (valid in the shattraedium term, when migration
is less significant), then the elasticity of per-capita incomenia sector with respect to the other is
well-approximated by the elasticity of total income of one seetih respect to the other:

dIng,,/0Ing, =0InG,,/0InG, (this latter elasticity is discussed in the previous segtion.

Table V.11 shows both the direct and indirect effects and thkdffect of agricultural and
non-agricultural growth on income of the poorest (taken fieyond the Cityf® For the LAC
countries the total elasticity with respect to agriculturamgiois 0.28 and with respect to non-
agriculture, 0.77. For non-LAC developing countries theeslare 0.48 and 0.58 respectively. Note is
that the indirect effect of agricultural growth on poverty ctdun represents a large proportion of its
total effect. This is the case in LAC countries, where thiednteffect is one-third of the total, and in
non-LAC countries, where it make up one fifth. In comparighAC countries, agricultural growth
in non-LAC countries effects non-agricultural growth to eager degree, although non-agricultural
growth has smaller effects on poverty reduction. In shiogt,direct effect of agricultural growth is
more important for poverty alleviation in non-LAC couesrthan in LAC countries. In all cases the
growth of the non-agricultural sector is more importantgioverty reduction in absolute terms. But
relative to its GDP share, agriculture has a greater impact artpaeduction than non-agriculture.
For the LAC countries, agriculture’s GDP share averages @I2 for non-LAC developing
countries), and so, on average, agriculture’s contributiomising the incomes of the poorest is at
least 2.5 times that of non-agriculture (2.5 for LAC, 9non-LAC developing countries).

3. Pulling these results together using regional av  erages

Suppose that we begin from a base period of agri@lGDP growth of 2%, which is the
average growth rate corresponding to high taxatmmtries (low RRAS) that did not vary their level of
intervention during the period 1986-2005 (see TabkB). The average NRAs for countries in the
period 1985-2005 with high sectoral taxation wad3R. What would have been the impact on
agricultural growth if a representative country reggbthe relative taxation of agriculture, changisg it
NRA from -0.132 to zero, a neutral trade regimetdyshe coefficient of 7.228 linking the average
percent change in agricultural value added (overywar periods) to the average change in NRA (in the

53 The reader should note that the estimates ofeicidgrowth effects from agriculture to non-agtieré and vice versa
might be sensitive to the grouping of countriestie econometric specifications. For example, B@vega and
Lederman grouped countries by first high income lamdincome, and then within low income by Latin Arica and
non-LAC. Christiaensen, Demery and Kuhl groupedhtries by high, middle and low income, and alsaigeal by Sub-
Saharan African countries and non-SSA countridsei(Tspecification also differed slightly in othespects from the
Bravo-Ortega and Lederman approach.) Our emphagissi paper is the LAC region, and so we use tlawdOrtega
and Lederman results. Christiaensen, Demery antd¢éuhot separate middle and low income countryggdy regions
other than SSA.
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previous five-year period) from Table V.10, one caitulate an increase in agricultural growth due to
the policy change. As Table V.12 shows agriculturalgh rates would have almost increased 50%
from 2% to 2.95% annual growth (2.0% + 0.132*7.2289%2.95%). This is the direct effect on the
acceleration of agricultural growth due to the d®irom the average taxation regime (during 1986-
2005) to a neutral regime.

Furthermore, there is heterogeneity with respect to the indiftadts of taxing the sector
through the spillover of slower agricultural growth oe tlest of the economyinGy ,/dinG,).We
do have estimates of the indirect effects of agriculture onagaiculture for LAC countries (Beyond
the City, p. 73), which are summarized for some LAC coesin Table V.13. Although the spillover
effects are not statistically significantly different from tlegional average for several countries, there
are some countries with notably higher indirect effects. Famele, in the cases of Chile and
Panama, the percent change in non-agricultural GDP with respecite percent rise in agricultural
GDP is at least one, if not higher. In these two cases thtplen effects or positive externalities of
agricultural activities are extremely high (likely due to stemlnkages with downstream industries)
and one would expect therefore that the final impact on incafnte poor from taxing the sector
would be greater. Many countries with large agricultural seatdiee region also have higher indirect
elasticities than the regional average — approximately 0.5, suahil Band Argentina. It is an
interesting question for future research why it should b ttiese indirect effects differ so widely
across countries: Is it due to the structure of agricultucalyction and processing, the degree of trade
openness and its implications for exchange along the value dhnaime extent of “dualism” in the
economy that might tend to isolate agriculture?

Table V.13 presents another simulation of the impacts omtloene of poorest quintile due
to reducing the NRA from the average of -0.132 to neutrdlitye income sensitivity of eliminating
this representative tax on agriculture depends on the coydcyfis indirect effect of agricultural
growth on non-agriculture. Table V.13 again supposes theagodculture grows at 3% annually and
agriculture prior to relaxing the tax grows at 2%. With ¢hesference growth rates the average
income in the poorest quintile would increase at approxim&é&§y% annually. Taking Chile as an
example, the country’s indirect elasticity of agricultural gtown non-agricultural growth is so high
(1.29) that annual income growth rates of the poorest timtiuld have risen to 4% if Chile were to
have reduced the NRA from -0.132 to neutrality. Lookinghét tesult from a slightly different
perspective, it illustrates what would have been the cost irstefipoverty reduction of not opening
the economy and maintaining implicit taxation on agriculturee @ tempted to speculate, given
Argentina’s fairly large estimate of the indirect growth etatstiof 0.5, that the country’s policy of
taxing agriculture could be causing significant foregone ircgains of the pooredt.

% In Argentina’s case, that agricultural exporte arage goods to a significant degree (grains anat)mveould

complicate the analysis of the net effect on ther wd taxing agriculture.
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TABLE V.12
SIMULATED CHANGES IN AGRICULTURAL VALUE-ADDED GROWT H RATES AS A
FUNCTION OF DECREASES IN SECTORAL TAXATION AS MEASU RED BY NRAS AND THE
CONSEQUENTIAL EFFECT ON THE GROWTH RATE OF PER CAPI TA INCOME OF THE
LOWEST QUINTILE
(In percentages)

Change in growth rate of income of lowest quintile

Change in NRA Ingi]trig\llv?rg]] gltDeP ﬁﬁ a%rgglitrtl ngz Ig]r%?/l\(/:tthcgtaeg Direct effect Indirect effect Total effect
0.05 2.00 2.36 0.36 0.07 0.03 0.10
0.1 2.00 2.72 0.72 0.14 0.07 0.21
0.132 2.00 2.95 0.95 0.18 0.09 0.27
0.15 2.00 3.08 1.08 0.21 0.10 0.31
0.2 2.00 3.45 1.45 0.28 0.13 0.41
0.25 2.00 3.81 1.81 0.35 0.17 0.51
0.3 2.00 4.17 2.17 0.41 0.20 0.62

Source: Authors’elaboration.
Note: Initial agriculture growth of 2% and non-amttural growth of 3%.

TABLE V.13
SENSITIVITY OF THE IMPACTS ON INCOME OF THE POOREST QUINTILE FROM TAXING
AGRICULTURE TO THE COUNTRY-SPECIFIC INDIRECT EFFECT OF AGRICULTURAL
GROWTH ON NON-AGRICULTURE: MOVING FROM AN NRA OF -0 .132 TO NEUTRALITY
BASED ON INITIAL AGRICULTURE GROWTH OF 2% AND NON-A GRICULTURAL GROWTH
OF 3%

Rate of annual

growth average
income poorest
quintile (base

Income elasticit Total effect of an
of poorest  increase in NRAf
quintile: total  0.132 on income ¢

Reference country for th
indirect effect of ag
growth on rest of

Sndirect elasticity A¢ Income elasticity
growth on nonAG of poorest quintile
GDP growth indirect effect

economy effect poorest quintile % 2.89%)
LAC Regional Average 0.12 0.093 0.284 0.27 3.16
Argentina 0.53 0.409 0.600 0.57 3.46
Chile 1.29 0.996 1.187 1.13 4.02
Brazil 0.57 0.440 0.631 0.60 3.49
Mexico 0.79 0.610 0.801 0.76 3.65
Panama 1.07 0.826 1.017 0.97 3.86
Peru 0.24 0.185 0.376 0.36 3.25

Source: Authors’elaboration.

E. Conclusions

This study has focused on the link between agricultural opsrares$ the sector’'s performance, an
improvement in which could have significant impacts on pgvestiuction. We have emphasized
Latin America, during 1960 to 2005, using a recently-costd data base of agricultural support that
includes information for several developing countries beythred region. The principal question
addressed is, does the trade regime influence sectoral growthzhé&/ianswer to this question we
then make some inferences regarding the influence of sectoral gravbwverty, using estimates of

146



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

the impact of economic growth on the incomes of the poorestilg. The empirical analysis takes
advantage of cross-country panel data from several sources, cowenrygdeveloping countries in
Africa, Asia and the LAC region. The LAC countries are ArgemtiBrazil, Chile, Colombia,
Dominican Republic, Ecuador, Mexico, and Nicaragua.

There is an unsettled debate in the literature regarding thetidefnof some basic concepts, How to
define the openness of the trade regime? How to measure theeutcterms of agricultural growth?
And, how to define the most important outcome: povertyctaio? In the case of trade openness, we
make use of NRAs and RRAs, as indicators of effective levedamgorts, although these measures of
intervention have their drawbacks. Indicators of agriculturaivth are the sector’'s value added and
production levels; we have examined both here.

Using simple comparisons of averages we find that among déwglopuntries in Africa, Asia and
LAC, those with high-protection (which in many cases cornedpdo less negative protection — i.e.,
taxation) during the period 1960-1985 tended to have highierage growth rates in agriculture
production and in sectoral value added; and countries that wesaging protection (i.e., reducing
taxation) during this period also had higher average groaatés.r For the period 1986-2005, the trend
in protection seems to be even more influential than the laltlbugh the relationship between
growth and levels of protection is not contrary to the@dtlyesis of a positive aggregate supply
elasticity. We interpret these results as saying that dtisnerely the average level of protection, but
the trend in protection — particularly the lowering of taxatie that was important in stimulating
private investments in the sector. A panel data analysis {igexgear averages of the data supports
the contention that changes in agricultural support — as medsyi¢RBAs — are more important that
levels. Investors generally look to the future, and poteimiastors in agriculture would look to
possible future effects of protection or taxation of the semtaeturns in the medium and longer term.
It is not surprising, therefore, that trends in the tragtgmme, being more accurate than levels as
predictors of the future environment for returns on investinwould correlate more closely with
sectoral performance associated with changes in investments/gositegative.

Using the panel data regression estimate of the effect of chalgB#\s on agricultural growth rates,
we simulate what would have been the impact on average agricultomahgn the subsequent five-
year period if a representative country removed the relative texattiagriculture, changing its NRA
from an average for countries in the period 1985-2005 vigth sectoral taxation (-0.132) to zero, a
neutral trade regime. As a point of reference we use a sectorgahgmate of 2% (the average rate
corresponding to high taxation countries that did not taeyr level of intervention during the period
1986-2005). The response in growth to this reductidaxation shows that growth rates would have
increased almost 50% from 2% to an average of 2.95% in tlsecuént five year period. This is the
direct effect on the acceleration of agricultural growth due tochizenge from the average taxation
regime (during 1986-2005) to a neutral regime. For sevetaitges in the LAC region, the level of
taxation was considerably higher, prior to the economic refasfrthe 1980s, and so the effect of
moving to a neutral trade regime on agricultural GDP woule theen all the greater.

With respect to poverty, while we do not empiricaigttthe final impact of protection on poverty, we
discuss the large body of evidence the supportshiipethesis that economic growth, especially
agricultural growth in the case of developing caest alleviates poverty, particularly when measimed
terms of the average income of the lowest decile wintite (this does not imply that growth
automatically reduces inequality.) Then, using oun @stimation of the effects of the trade regime on
sectoral growth, and taking previously-estimate#isibetween growth and income of the poorest, and
between agricultural growth and national growth,siveulate the effects on the average income of the
first quintile due to a reduction in taxation on iaegiture. Using averages for the LAC region, a
reduction in taxation on the sector from an NRA@fl-32 to neutrality (NRA = 0) would have increased
the sector’'s growth (in the next five-year period)aiyput a percentage point, which would have led to
an increase in the income growth rate of the poareslightly over a quarter percentage point (0.27)
Assuming that without the removal of taxation, adtizal would have grown at 2% yearly and non-
agriculture at 3%, and income of the poorest woulge lgrown at about 2.9%; while without taxation

147



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

growth would have been about 3.2% (i.e., an increastightly more than 9% in the income growth
rate).

These estimates of the impact of reducing the taxation on Hgrélikely give a lower bound for
rural areas and poor countries, because the direct impact of an éencreagicultural growth would
be felt significantly among those in farm-related activitiesi¢emtrated in rural areas); and in some
countries the poorest quintile likely is more rural, hawangreater proportion of rural people than is
representative in the total population. One can think ofdinmilation in terms of what would have
otherwise been forgone if reforms had not taken place and edaxation on agriculture. It also
provides a cautionary tale for countries that have yet to redilgaHeir taxation of agriculture (e.qg.,
Argentina, Nicaragua); they may be foregoing significant gaiimscomes received by the poorest.

The empirical discussion above is bases on sectoral average NRish, s@mbines all tradables.

Nevertheless, as can be observed in Figure V.3 above, distingyithe patterns of protection of
importables and exportables shows that there still remaink that might be done in the LAC region
to reduce the protection of import-competing crops and ttegitexof the export-oriented sector. For
the agriculture sector as a whole, the latest data for 200042@§1% indicate misleadingly that

governments are not intervening in price signals. But laplan importables and exportables
separately would reveal that there is yet much to be done to eesrstill strong anti-export bias. Our
results above likely underestimate the benefits of trade libeiatizdiecause we are working with
aggregate NRAs, an indicator that conflates importables andtakf®es under one category of
“tradables.” Unfortunately the data are not available to separatedtsettors in terms of their value-
added growth patterns and perhaps their distinct impactsvantpo

With respect to lessons for future policy development, tlwdugan of protection indicators shows

that there has been significant policy adjustment since thel®d@s in reducing the degree of anti-
export bias. There has been a movement toward a more-neadralégime, but this reduction in anti-
export bias has been due mainly to the reduction of taxes artables. Notably in the region,

Argentina, Dominican Republic, Mexico and Nicaragua still taxoegbles, and (except for

Argentina, where we have no information) they offer high Ewel protection to importables.

Evidently, there is much room remaining for adjusting dramblicy as it affects agriculture,

particularly in terms of reducing the protection of imponapeting crops. For example, there are
very high positive protection rates for importables in theesad Colombia, Dominican Republic,

Ecuador, Mexico, and Nicaragua.

From our analysis, a result from moving toward a neutréiedy reducing taxation on agriculture is
to increase the sector’'s growth rate. Reducing taxation on exgattreducing protection for imports
would raise the incentives to expand the production of exgern further, which — to the extent the
two subsectors compete for domestic resources — would least¢o §rowth of the agricultural sector
as a whole. What would be the precise effect on poverty ofastier growth cannot be determined a
priori, because the nature of pro-poor growth dependsenlalior intensity — especially the unskilled
labor intensity — of importables to exportables throughioeitvalue chain. These labor intensities vary
by activity, but as a general rule, they are higher in the cdseitsfand vegetables and lower for field
crops such as soy and wheat.
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VI. Human capital formation and the linkage
between trade and poverty: the cases of Costa
Rica and Nicaragua

Luis Rivera
Hugo Rojas-Romagosa

A. Introduction

Costa Rica and Nicaragua have engaged in impomamé¢ negotiations in the past 15 years. After
negotiating several Free Trade Agreements (FTAsh withor commercial partners (e.g. Mexico,
Canada, Chile), Nicaragua ratified a FTA with thatéth States (US) in 2006 and Costa Rica in 2008
(DR-CAFTA). Moreover, both countries together with Salvador, Guatemala and Honduras started
negotiations with the European Union on an EU-CéAtnaerica Association Agreement (EU-CAAA)

in 2007. Combined, the US and EU represent theebigthare of trade flows for both countries and thus,
both FTAs are expected to have a significant ecamampacts. In addition to trade reforms, both
countries have been actively attracting Foreign Dileatstment (FDI) and pursuing competitiveness
reforms to strengthen their integration with glofvarkets. The main challenge of these policy effarts i
to foster economic growth, improve living standaadd reduce poverty.

Central America is characterized by widespread pgward high levels of income inequality.
Although Costa Rica has lower poverty levels, in ldst two decades these have remained almost
unaltered while income distribution has worsenadhé case of Nicaragua, poverty rates are among the
highest in Latin America, while income distributi@nhighly unequal (Francois et al., 2008). Thuss it
important to estimate the poverty effects of tradlicp in both Central American countries. The main
feature of FTAs is the change in relative pricefiral goods and factors, associated with the reductio
or elimination of tariffs and other trade barridthas been widely acknowledged that trade referin i
aggregate beneficial for households (the countrggregate welfare). Notwithstanding, it is also
asserted that particular groups can be negatiViegtad by increased trade openness. The final méco
of an FTA depends on the general equilibrium adjests and resource reallocations resulting from
relative price changes. As well as the dynamic tffexeated by FDI inflows, increased productivitgla
innovation derived from higher exposure to interrmretlonarkets and ideas.
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Human capital formation has long been regarded as an impastanesof economic growth
(Lucas, 1988; Barro and Sala-i-Martin, 1995). In their resantey, Hanushek and Woessman (2008)
find that there are strong empirical links between human capitadation and economic growth,
particularly when the quality of education is accounted fousTht is expected that educational
policies that increase the quantity and quality of schoolingastar growth in both Central American
countries. In turn, higher growth rates have a large potdatialduce poverty rates. Moreover, a labor
force with higher human capital can act as a positive complemesgifacy to enhance the benefits of
the recent trade liberalization process in Costa Rica and Nicaragua.

The main objective of this study is to estimate the impactradfe and human capital
formation on poverty, and assess the complementarities betwterdis of policies. To achieve this
goal we use several methodologies. First, we build a dynammpGtable General Equilibrium
(CGE) model and use it to analyze the macroeconomic effects df e (DR-CAFTA and EU-
CAAA). Secondly, using a “top-down” approach, we assess thmeatdonomic effects on households
when the macro policies are implemented. Finally, we implembotran capital satellite model and
use it to assess the effects of human capital policies onéd#fimency and labor supply by different
skill types. We then interlink the satellite model with th@E-model to interact trade and human
capital policies at the macro level. The combination of these n@tigids enables use to conduct a
rich analysis of each policy (education and trade), their interscéind complementarities.

With respect to the macro component, this paper builds oiopeestudies that estimated the
macroeconomic effects of both FTAs. In Francois et al. (20@8)etonomic implications of DR-
CAFTA were assessed, while Rivera and Rojas-Romagosa (20@®dsthe effects associated with
different prospective scenarios for EU-CAAA.

The “top-down” methodology takes a two-step approach where chandgsors and final
goods prices and quantities are first estimated through a @abie General Equilibrium (CGE)
model and then mag) ed into the welfare function of each housesiolgl detailed household income
and expenditure data.With this methodology we can assess the poverty effectstiofliie-CAFTA
and the forthcoming EU-CAAA on two Central American counir@ssta Rica and Nicaragua.

Recent household surveys for Costa Rica and Nicaragua providedieniro information
on the income sources and expenditures of a representative sdrnpleseholds® When this micro
data is adequately organized, we can map changes in final gootictmdrices to the real income
of each household. Using this real income information aedetkisting poverty line estimations
published by national statistics agencies, we can estimate thgeshia headcount poverty ratios, the
poverty gap and the Foster-Greer-Thorbecke index for each country

To address the issue of human capital formation a satellite nsodehstructed following a
revised version of the model by Jacobs (2005). In thisemadprovements in school attainment are
linked to changes in labor efficiency and labor supplies féérént skill groups. The revised version
includes the use of qualitative measures of schooling —by nuddest scores— to assess the impact
of educational policies. This allows us to incorporate theomodel the latest findings by Hanushek
and Woessman (2008), who show the importance of cognitille fle. the quality dimension of
schooling) to assess the impact of human capital on growthraddctivity.

Given the relative abundance of low-skill labor in both ¢oes, it is expected that better
export market access to the US and the EU increases the produdidrade in low-skill intensive
activities. The expansion of these sectors will increase the defoafalv-skill workers and this is
reflected in higher wages and better employment opportuniiiese $e region is also characterized
by a large informal sector which consists mainly of lowtskdrkers, a larger labor demand related to

% This methodology is now a standard feature ofaraid poverty analysis. See for instance CogneduRabilliard
(2000); Bourguignon and da Silva (2003); Lofgremle{2003); Winters et al. (2004).

%6 More precisely, the most recent expenditure andrite surveys will be used for this study. Theseeys are more
comprehensive and capture more information thargaheual) household surveys.
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higher trade volumes can also facilitate the inclusion of theseskdl workers into the formal
sector’’ Moreover, human capital investments in both countries ateefdand international standards.
This situation constrains the possibilities to create skifrovements that can take advantage of
higher value added productive activities linked to internatitsade and foreign direct investment.

Our CGE results show that Costa Rica and Nicaragua can expéatfion and consumption
increases from DR-CAFTA. These benefits are also present aferinthlementation of an
Association Agreement with the European Union, although latvar level. The CGE framework,
however, only simulates static efficiency changes as a redolvef trade barriers. Thus, the positive
changes from the trade policies we report can be regarded as a tawerfbr the potential benefits
of the trade agreements. If dynamic efficiency gains are considieeecthe benefits can be higher.

The main driver of economic growth in the analysis is pedidy the upgrading of human
capital through educational policies. The results from the batetiodel show that these policies
create significant dynamic efficiency gains. For instance, thelibasgrowth rate is increased by
around 0:6% in Costa Rica and 1% in Nicaragua when we Hiaklabor supply and efficiency
changes from the satellite model into the CGE model. That) Bosta Rica and Nicaragua
experience higher growth and welfare effects when labor efficiengsoiras through human capital
policies. However, there are significant short-term costs assdaiath the educational policies. In a
first stage, the supply of low and high-skill workergasluced (since students stay longer in school)
but later on the human capital accumulation process starts asrdeldibiency and wages begin to
grow steadily over time. This process yields significant mmadand long-term returns from education.

As a consequence of the different growth patterns producbkdthypolicies, poverty impacts
of FTAs are positive, but small. Human capital policies,tlom other hand, yield stronger poverty
reductions. Therefore, the poverty reduction we observe imtagrated scenario —where both trade
and educational policies interact— is a direct outcome of humanakapiprovements in both
countries. Our microsimulation results using the houseborveys show that the most important
income source for poor families in both countries is loWl-alages. Therefore, much of the poverty
reduction after the implementation of education policies derfvom the significant growth in low-
skill wages. Finally, poverty and other macroeconomic variatidepresent positive but relatively
small complementarity effects when both trade and educatiotieilgs are jointly implemented.

B. Initial economic conditions in Costa Rica and Ni caragua

1. Trade and development in Costa Rica and Nicaragu a

One of the most meaningful changes experienced by Costa Ricaadliaaand Central America in
general during the last two decades has been the consolidatioarksdt liberalization policies and
trade openness. The countries have been deliberate in openirgctit@mies, establishing measures
to accelerate it through unilateral import tariff cuts, polidesattract Foreign Direct Investment
(FDI), and the implementation of Free Trade Agreements (FTAS).

For instance, trade-weighted average tariffs in both counteées heen steadily declining
since the 1980s (Figure VI.1). During the last decade, iticpkar, trade policy in Costa Rica and
Nicaragua has been based on FTAs. Currently, both countries digwed FTAs with Canada,
Mexico, Chile, the Dominican Republic, United Sates and someliesam countries. In addition,
investment agreements have been ratified with an importanp grfocountries, European as well as
Latin American.

" For instance, Sauma and Sanchez (2003) indicatértithe case of Costa Rica, trade liberalizatielped to create

more “formal” jobs and thus reduce poverty rategd&nce suggests an inverse relationship betwermafovork
and poverty in Costa Rica.

%8 Francois et al. (2008) and Rivera and Rojas-Rosa2007) estimate some of these dynamic efficigadys.
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FIGURE VI.1
CENTRAL AMERICA, EFFECTIVE AVERAGE NOMINAL TARIFFR  ATES? 1990-2005
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Costa Rica experienced an important structural change in itsigtheel and trade sectors
since the middle of the 90s, driven by FDI growth (Mo@mizalez et al., 2009). The country has a
trade structure with a higher level of technological sophigticaExports and imports of industrial
goods represent the highest share of trade, particularly medidrhigh technology intensive goods.
On the other hand, Nicaragua’s exports depend mainly on pramaryatural resource based goods,
while its imports are less technology intensive. The tradetsre of the country has not changed,
with the exception of other products like mining, which havaeased their participation (Table
VI.1).

TABLE VI.1
TRADE STRUCTURE BY INDUSTRY AND TECHNOLOGY CLASSIFI CATION,
1995 AND 2007/2008

Costa Ric Nicaragui
Exports Imports Exports Imports

1995 2008 1995 2008 1995 2007 1995 2007
Primary Good 58.3% 23.9% 10.7% 9.9% 64.0% 62.6% 23.9% 19.1%
Industrial Goods 36.4% 755% 87.4% 89.5% 34.0% 31.8% 75.2% 79.8%
Based on Natural Resour 15.6% 16.3% 23.6% 22.7% 14.2% 23.4% 19.4% 25.1%
Low Technology 10.8% 14.1% 16.1% 14.9% 12.0% 2.8% 13.2% 15.7%
Medium Technology 7.1% 17.6% 36.3% 29.7% 29% 4.8% 30.5% 25.0%
High Technology 2.9% 27.6% 11.6% 222% 48% 0.8% 12.1% 14.1%
Other: 5.3% 0.6% 19% 0.6% 20% 5.6% 0.9% 1.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  100.0%00.0%

Source: Own elaboration with data from CEPAL (@00

The United States and the European Union are the most imiptdda partners of Costa
Rica. Table VI.2 shows which goods are the main source of ranleeen Costa Rica and these
regions. Industrial goods exports are the largest to thenbi®et, with a higher share of products
classified as diffusers of technical progrésthese same industrial goods account for around 60% of
Costa Rican exports to other markets. On the other hamadanyriagricultural goods represent almost
60% of external sales to the European Union, and around d@08ports to the USA. Industrial

% This is mainly related to the operations of If@elrporation in Costa Rica beginning in the lateQs99
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imports from all trading partners are significant, whereasenechnology advanced goods are
imported from the EU and other markets. The United Statéde isnain import source of traditional
industrial goods and products with economies of scale.

TABLE VI.2
COSTA RICA: TRADE BY MAIN PARTNERS AND PRODUCT CATE GORIES, 2008
United States European Union Others
US$ 000 % oftotal US$ 000 % of total US$ 000 % of total
Exports
Agriculture 1077 692 29.1 952 022 56.1 190 449 4.4
Mining 395 0.0 0 0.0 6 277 0.1
Energy 644 0.0 0 0.0 0 0.0
Traditional industrial goods 821 495 22.2 199 800 11.8 1413642 32.7
With economies of scale 300 827 8.1 72785 43 754290 17.4
Durable goods 13788 0.4 5 056 0.3 76 921 1.8
Diffusers of technical progress 1492 051 40.2 46576 27.5 1886965 43.6
Others 860 0.0 1109 0.1 644 0.0
Total 3707 752 100.0 1696534 100.@ 329 188 100.0
Imports

Agriculture 496 321 8.5 18 428 1.1 221521 2.9
Mining 10771 0.2 588 0.0 42 387 0.5
Energy 4841 0.1 537 0.0 580 562 75
Traditional industrial goods 904 850 155 209 822 12.2 1613189 20.9
With economies of scale 1648 528 28.3 453 130 26.4 2791887 36.1
Durable goods 233 624 4.0 79 302 4.6 816 891 10.6
Diffusers of technical progress 2 440 826 41.8 942 43 55.0 1607 620 20.8
Others 92 974 1.6 9823 0.6 54 859 0.7
Total 5832 735 100.0 1714067 100.0 728 916 100.0

Source: CEPAL (2009).

Nicaragua’s trade with the US and the EU is more balancedms @rindustrial and primary
goods (Table VI.3). Exports to other markets (especiallhéoCentral American region) are more
concentrated on primary goods. As indicated before, the tradeuser of Nicaragua is composed of
low technology intensity goods, especially in terms oé¥gorts. More advanced goods are imported
from the EU and other regions.

It is important to highlight that Costa Rica and Nicaegave distinct economic and social
characteristics, as shown by their different production adktpatterns. Costa Rica has a medium-
income GDP per capita level, and a more dynamic and diversiiedomy. This difference can be
better understood by observing the education and human deesibprdicators. As shown in Table
V1.4, Nicaragua has low literacy rates, education expendituresoaed enroliment rates. Costa Rica
shows better performance indicators. This differentiatiorodhices comparative issues that would
help understand from two different perspectives the role playecde on growth and poverty.

The Central America region has low-income country characteristhife poverty rates are
relatively lower for Costa Rica, and significantly high fdicaragua. In addition, poverty rates are
higher for people without a formal occupation. Even when utemgent is around 5% in both
countries and expected to increase between 0.6% and 0.7% inO@Sa(ECLAC, 2009), there are
relatively high under-employment conditions tied to a d$igemt informal sector economy,
particularly in Nicaragua (Table VI.5).
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TABLE VI.3
NICARAGUA: TRADE BY MAIN PARTNERS AND PRODUCT CATEG ORIES, 2007
United States European Union Others
uss % of total Ust % of total uss % of total
Exports
Agriculture 59 313 34.0 171111 53.1 165 735 81.4
Mining 3119 18 0 0.0 8 0.0
Energy 0 0.0 0 0.0 0 0.0
Traditional industrial goods 82922 47.5 131 073 40.7 31472 155
With economies of scale 17 881 10.2 16 742 5.2 5490 2.7
Durable goods 692 0.4 135 0.0 147 0.1
Diffusers of technical progress 10 314 59 2899 0.9 699 0.3
Others 287 0.2 195 0.1 106 0.1
Total 174 529 100.0 322 155 100.0 203 655 100.0
Imports
Agriculture 20 054 16 75 008 12.0 6 735 0.8
Mining 1598 0.1 528 0.1 74 0.0
Energy 353419 27.7 3108 0.5 29 620 35
Traditional industrial goods 304 541 23.9 121 478 19.4 166 966 19.9
With economies of scale 354 308 27.8 173734 27.8 217 199 25.9
Durable goods 56 851 45 28038 45 166 499 19.8
Diffusers of technical progress 184 962 14.5 187 279 30.0 247 358 29.4
Others 235 0.0 35571 5.7 5498 0.7
Total 1275968 100.0 624 744 100.0 839 949 100.0
Source: CEPAL (2009).
TABLE V1.4
EDUCATION AND HUMAN DEVELOPMENT
Adult Literacy  Net Primar Net Secondal Exp(rert;cljlilttjre i Researchers
HDI Rank* Rate (% aged . Enrollment Rat Enrollimen R&D (pel

Education (9

o 0 o
and above (%) Rate (% of GDP) million people
2008 2008 2005 2005 2005 2005
Costa Rici 50 95.8 99.7 67.6 4.9 533
Nicaragui 120 80.1 84.1 43.0 3.1 73

Source: Human Development Report, UNDP and Wosdddlbpment Indicators, The World Bank.
* Human Development Index, among 179 countries.

These characteristics imply that with this low human capitafilpr—together with the
absence of major natural resource endowments— low-skill l&barrelatively abundant factor in
Nicaragua, and less in Costa Rica. The subsequent high ikzdgtioh rates of labor imply that
workers could be drawn to the formal sector with the imprdaedr opportunities expected from DR-
CAFTA and EU-CAAA.

TABLE VI.5
FUNCTIONAL ANALYST SENIORPOVERTY AND LABOR CONDITIO NS
Poverty Povert) Poverty non-  Worker Sub- Gini

headcount headcount* employed Utilization** Coefficien

1990-2003 2008 2008 2008 2008

Costa Ric 22.0% 18.6% 20.0% 13.4% 0.51
Nicaragui 47.9% 46.0% 62.0% 33.7% 0.57
Central Americ 44.5% 52.8% 51.9% 30.7% 0.57

Source: UNDP (2006), ECLAC (2009), Rivera anda@dRomagosa (2007).
*2005 for Nicaragua.
*Unemployment plus Under-Employment.
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2. Trade policy in Central America

Both DR-CAFTA and EU-CAAA are steps forward in the gloldégration process of Costa Rica
and Nicaragua. The agreements will not only consolidate tradaeegtments with the US and EU,
but create a business platform in the region, to attract monpatdes and investors interested in
entering both markets. Most importantly, there would be e rsolid integration of a regional Central
American market of almost 40 million people.

Depending on the final outcome of a Free Trade Agreement tingsblasically from the
political bargaining of interest and pressure groups), apgad “winners” and “losers” will emerge.
These groups, however, might not be the expected winners serd,lin terms of their success or
failure to influence the FTA agreement. Instead, the impact Bfanwill depend significantly on the
starting point of an economy, and the particular characterits productive sectors. The ensuing
results will then depend on the structure, level of developretage of competitiveness and dynamics
of the different sectors within the economic system of a cp(@bndo et al., 2005).

However, there are political, economic and soc&isrithat must be recognized and mitigated.
Basically, the difficulties lie in the ability ofhé countries to manage the transformation process.
Upgrading competitive capacity and shifting factorpmduction into other areas is time and resource
consuming and requires much investment. Fiscalmsiidutional constraints in the countries could limit
the ability to invest in many critical areas that veblélp facilitate and smooth the transformation.

Under the US Caribbean Basin Trade Partnership Act (CB*fRA}Yl the Generalized System
of Preferences (GSP), many exports from Costa Rica and Nicaragadyaénter the United States
duty-free. DR-CAFTA consolidated these benefits and made teemapent More than 80 percent
of US tariff codes (consumer and industrial products) egdoid Central America enter duty-free
immediately since the ratification of the agreement, while 86epérwill be duty free within five
years. All remaining tariffs will be eliminated within ten ygar

Close to 98 percent of all goods produced in Certraérica enter the US market duty-free.
The Central American countries also accorded sntistamarket access across their entire services
regime (i.e. banking, insurance, telecommunicajjossibject to very few exceptions. Regarding
agriculture, DR-CAFTA opened the market widely, viltle elimination of almost 100 percent of import
tariffs. The only excluded products are sugar inWs white corn in all Central American countries,
potatoes and onions in Costa Rica. The sensitiveudigral products of Central America (rice, beans,
poultry, beef and pork meat, dairy products) obthpmtection with long tariff phase-out periods.

The European Union (EU) and five Central Americanntides, El Salvador, Guatemala,
Honduras, Nicaragua and Costa Rica, started ndgosabf an EU-Central America Association
Agreement (EU- CAAA) in June 2067.Under the Generalized System of Preferences (GS), pl
many exports from Central America already enter thefgan Union duty-free. Notwithstanding, many
agricultural goods face important tariff and nonftdoarriers in the EU market, particularly bananad
sugar, two export commodities with significant camgiive advantages in Central America.

The Association Agreement could consolidate GSP plus benefitmake them permanent,
so that an important amount of products made in Central idmeould enter the EU market duty-free

% Enacted in May 2000 as part of the Trade and Dgwveént Act. The CBTPA enhanced the 1984 CaribbessinB
Initiative (CBI) benefits.

51 The United States and five Central American caestrEl Salvador, Guatemala, Honduras, NicaragaaGusta

Rica, concluded negotiations on the US-Central Araer Free Trade Agreement (DR-CAFTA) in January4200

The agreement was signed on May 2004, and ratifjethe US House of Representatives on July 27, 2008

agreement has been ratified by all country partrigie Dominican Republic was included into the Aggnent on

August 2004, named afterwards DR-CAFTA.

An Association Agreement goes beyond the stanBlerd Trade Agreement approach. It incorporatesiqaliand

institutional agreements between the Parties, athelvalopment aid component. The EU-CAAA is expettetie

ratified in 2010.
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immediately upon ratification of the agreement. However, the rengrerience with EU negotiated
FTAs (with Chile, Mexico, and South Africa, for instanseiggests that many “sensitive” sectors,
mainly EU agricultural goods with high protection, wobklexcluded from any agreement.

3. Education quality in Nicaragua and Costa Rica

Improving the quality of education is still the major chaliertonfronted by the education systems of
Latin America and the Caribbean (UNESCO and LLECCE, 2008Hlhe case of Nicaragua, the task
is more stressing, since limited access to education and lowlet@nprates (quantity) are still
important barriers to development. According to World B&@08), lack of education constitutes one
of the main determinants of poverty in Nicaragua. It is edéch that less than 70% of population
between 15 and 19 years attained complete primary education (UBSCLLECCE, 2008a). The
Ministry of Education (MINED) reports an 80.3% primargheol completion rateMinisterio de
Educacion de Nicaragua2007). However, less than 40% of students complete priedmgation
without repetition.

Despite some progress in recent years, Nicaragukely to meet less than half of the
Millennium Development Goals (MDGs) set for 2015tHe case of MDG-2 (a net primary enroliment
rate of 100% for year 2015), the country is on tréck unlikely to achieve the goal, notwithstanding
advances reported by Ministerio de Educacion de Bliger (2008). Currently, the net enrollment rate in
primary education is 84.1%. The forecast for 201&/& (World Bank, 2008).

Regarding secondary education, Ministerio de Educacién de Nicar@90&) (reports a
65.7% approval rate, while 43.12% of students completdtiowi repetition. In year 2007, only 32%
of the population aged between 20 and 29 year graduated fghns¢tiool (UNESCO and LLECCE,
2008a). Therefore, there is also broad space for improvemesgsandary education.

Recent estimations indicate that a worker in Nicaragua earns 10&cfoncgach additional
year of schooling received. Returns to primary and secondacatalu have been increasing in the
last decade. It is estimated that workers require at least 11 ofeadsication to achieve an income
level above the poverty line (World Bank, 2008). Trejos @itling (2004) argue that one of the
most important determinants of income inequality in Nicaragelative to other Central American
countries, is the limited access to education. Quality is a céstat, as well. The possibility of
increasing labor productivity depends on education qualityrdwganents (World Bank, 2008;
Guevara, 2004). For instance, using household survey datarrézi et al. (2008) report a decrease of
-26% in labor productivity (output per worker) between2@dd 2005. In presence of more average
years of education of the labor force, and a negative Total FRaductivity (TFP) rate for the same
period, the quality of education appears as a possible explafatithis outcome.

From a policy perspective, it seems clear that the improveniesduzation coverage and
guality are key objectives of the Ministry of Education (MIDIE2007b). The final policy outcome in
terms of a more productive labor force appears as a key perfornmaticator for the medium and
long term.

Compared to Latin American standards, Costa Ricantee important advances regarding
education access in the last decades. Literacygaenost 100% while more than 93% of population
between 15 and 19 years has completed primary edu¢atNESCO and LLECCE, 2008a). According
to the Ministry of Planning (MIDEPLAN), the net etiment rate in primary education is 100.7% and
68.9% in secondary education, with completion rafe898% and 79.4%, respectively (SIDES, 2009).
However, in recent years secondary school attendaaealecreased significantly. Close to 12.5% of
secondary students leave high school before complgfPrograma Estado de la Nacion, 2008).
Moreover, it is estimated that only 69% of enroletddents complete secondary studies without
repetition (SIDES, 2009).

Secondary education is a central concern of current policy. Indge@rnment officials
included secondary education promotion as a key componeng dfational Development Plan for

158



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

year 2006-2010 (MIDEPLAN, 2006). The main instrument eafucation promotion has been
Avancemos, a conditional cash transfer program that aims ppdupw income students and thus
help them complete secondary education. The main objective iErease the completion rate by
4.2% of 2006 level, in year 2010.

According to Gindling and Trejos (2005), one of the mogiortant determinants of rising
inequality in Costa Rica during the 1990s (the period obmagde liberalization measures) was the
presence of increasing returns of education, that is, the ealiffergnces between more —and less—
educated workers. Driven by trade liberalization and foreign direststments attraction, the
productive structure of Costa Rica has changed significantheifast two decades. The demand for
high skilled workers has increased, as well as their relativesvagmpared to low skilled workers
(Sanchez, 2004). Multinational companies (MNCs) and expafitimg have created a labor demand
for more qualified workers, therefore increasing education ret(iMfonge-Gonzalez et al., 2009).
Gindling (2007) indicates that 90% of household inconegjirality is explained by labor income,
while inequality in education access accounts for an importanbipaage dispersion.

Table V1.6 describes the education level of theddbrce for both countries. In terms of education
guantity, the Costa Rican labor force is generalbye skilled than in Nicaragua. In spite of thigadagua
has made advances in recent years to reduce thednoated workers share and increase all education
levels of the employed people. Projections for @415 suggest a similar tendency.

TABLE VI.6
EDUCATION LEVEL OF THE LABOR FORCE: PROJECTIONS FOR 2015
Costa Ric Nicaragui
2006 2015 2006 2015
No Educatio 25 1.8 14.4 8.4
Incomplete Primatl 125 8.7 23.1 154
Primary 28.6 22.8 14.7 12.2
Incomplete Seconde 20.7 24.7 234 28.4
Secondar 13.9 15.1 11.1 16.7
University 218 26.9 13.2 19.0

Source: Trejos (2008).

Table VI.7 describes data from the Second Regional Comparativé&xgidnatory Study
(SERCE). These data evaluates student performance in Latin Améslltaying a similar
methodology to the PISA (Programme for International Studesessment) report by OECD (2007).
The SERCE gives insight into the learning acquired by L&atnerican and Caribbean Third and Sixth
Grade Primary Students in the areas of Mathematics, Language @ReadifWriting) and Natural
Science during their school trajectory. The assessment is basedt@tores with a scale of 500
(mean) and 100 (standard deviation) points (UNESCO andCdE 2008a).

TABLE VI.7
SERCE TESTS: STUDENT PERFORMANCE IN MATHEMATICS AND READING TESTS
Mathematics Reading

Mean Standard Mean score Standard

Score deviation. deviation
Argentina 513,0 7,7 506,5 9,6
Brazil 499,4 11,6 520,3 114
Chile 517,3 8,1 546,1 8,4
Colombia 4927 9,4 514,9 10,9
Costa Rica 549,3 7,4 563,2 6,2
Cuba 637,5 21,7 595,9 13,0
Ecuador 459,5 9,9 447,4 9,2

(continues)
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Table VI.7 (conclusion)

Mathematics Reading

Mean Standard Mean score Standard

Score deviation. deviation
El Salvador 471,9 7,4 484,2 7.8
Guatemala 455,8 5,7 451,5 6,6
Mexico 541,6 10,3 529,9 9,4
Nicaragua 457,9 5,0 472,9 53
Panama 451,6 6,3 472,1 7,2
Paraguay 468,3 8,4 455,2 8,7
Peru 490,0 10,6 479,3 5,2
Dominican Republic ~ 415,6 4,0 421,5 6,4
Uruguay 578,4 7,9 542,2 7,2
Latin America 506,7 5,3 513,0 5,2

Source: UNESCO ah&CCE, 2008b.

With regard to changes in the quality of education —as meadqwyestandardized test
scores— Costa Rica shows scores above the Latin American averaded\isaragua ranks below
regional average both in mathematics and reading skills tesésndticeable the dispersion of test
scores from the highest and lowest percentiles.

The SERCE report found a positive correlation between the a/scages of a given country
and its per capita Gross Domestic Product (GDP). Anotheramdinding is that the higher the
income distribution inequality, the lower the average stugmwformance in Latin American
countries. Therefore, SERCE scores change offer a good pittusgvdhe improvement of education
quality could impact growth in the region.

SERCE reports scores for sixth grade students, while Ri&duates 15-year old students’
skills. In spite of this difference, both reports are hélfidfr comparisons of Latin American countries
included in both studies. A clear result is that PISA’s ddatis are more rigorous than SERCE's.
Latin American countries are far from developed countries stdsdaported by PISA and obtained
much lower scores compared to those of SERCE (in all cases ttmam 100 score points less).
Furthermore, Hanushek and Woessman (2009b) argue that the eavahigvement of Latin
American students on international cognitive skills teswulsstantially lower than in East Asia and
close to Sub-Saharan Africa.

C. Analytical instruments and methodology

1. Trade and poverty evaluation using a top-down ap  proach

The first analysis takes a two-step approach fockvbhanges in factors and goods prices are estimated
through a recursively dynamic multi-country CGE modad then mapped into the income and
expenditure disaggregations of individual househokisg recent household survey data for Costa Rica
and Nicaragua. In this way, the macroeconomic effetFTAs are used to assess the potential impacts
on poverty and income distribution from trade agrests alone. The methodology to assess the
household-specific impact of trade reforms has loeseloped in Bourguignon et al. (2003).

a) Dynamic CGE model

To obtain the macroeconomic effects of both trade agreements weucomsir own multi-country
recursive dynamic CGE model. This model is written in GAMsing the MPSGE application
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developed by Rutherford (1995; 1999).This application latés the GTAP database and standard
model into a GAMS version, i.e. GTAPInGAMS. FurthermoRuytherford uses the MPSGE
programming language, which allows handling CGE modelsnaistent and compact format.

The characteristics of our recursive-dynamic CGE model andalibration assumptions are
provided in detail in Rivera and Rojas-Romagosa (26%10).

b) Microsimulations using household-level data

For the top-down microsimulations, we use the most recergneipre/income surveys for Costa
Rica in 2004 (INEC-CR, 2006) and for Nicaragua in 200&@Nicaragua, 2005).

The second step in the macro-micro top-down approach consistanslating the macro
results from the CGE model to the disaggregated househtddagtailable from national surveys. In
this study we use economy-wide price changes in final goodidaators, to link the macro CGE
model with the survey micro data. As a starting poing #ssumed that the labor market adjustments
are made via changes in wages and not through changes in egisfihgyment levels. When the
economy is not in full employment it can be expected that waijlesot vary much, but employment
levels will increase in response to a rise in the labor demand.

In the CGE model it is assumed that the governmental buslgeljusted to compensate for
potential tariff revenue losses and therefore, transfers tseholds are also assumed to remain
constant. Using this approach, therefore, the main effecteoFitAs on individual households is
represented by the change in the price of the goods consumdtasdiation in the factor prices (i.e.
wages, capital and land rents). The overall welfare effects fondimidual household are then a
combination of both price effects. For example, if the pricéhe bundle of goods consumed by a
specific household increases more than the price of its factoweretds, it is likely that its real
income diminishe§

Combining the five factor classification of GTAP with theusehold survey data we obtain
the composition of income by percentile. The income composifitime low-income families consists
mainly of low-skill labor, and to a lesser extent capital aadsfers. On the contrary, for the high-
income households’ high-skill labor, capital rents, and fiifdmgains are the most significant.

This decomposition provides important information to eatd the potential poverty impacts.
First, capital represents a constant fraction of household &dorespective of the income levallt
is important to notice that the constant share of capital anmoogne levels does not mean that the
absolute levels of capital are equal among different housetrdigthe relative fraction. Thus, high-
income households will have higher capital gains comparedai@ipbouseholds, but it will represent
the same fraction of their total income.

With respect to poverty, the changes in low-skill labor egsiare a key issue. This follows
from the fact that for the lowest two quintiles of the dapan, low-skill labor represents more than
half of its income. Moreover, given the relative importance aoidf consumption for the poorest
household, the relative price of food is also a key factorfifiedts poverty.

For the case of Nicaragua, the income composition is heavilyeskeaward low-skill labor
earnings. Low-skill labor represents around 70% of incamelf families up to the last quintile were
its relative importance diminishes. On the other hand, hidhlgbor income is only significant for
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The full project report.

An alternative is to assume a different macroeouoalosure, where wages are fixed and employmevel$
change. In this case, the assignment of new jotspéeific households can be done using logisticessjons.
These regressions provide the probability of eamksbhold to have an employed member.

This follows the way the household divides ownixst income, assigning part of the revenues tatehygains and
the rest to labor income. Thus, for the low-incoiméividuals that work in independent activitiesrtpaf their
income will be reported as capital rents and tiseae unskilled labor income.
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the richest families. As with Costa Rica, capital rents repressimilar share of total income for all
the population. However, land rents are more significantisardgua, and contribute to almost 10%
of total income of the poorest families. Finally, transees significant for all income levels.

Under these conditions, increases in inequality can be expedieel Wages for high-skill
wages increase relative to other income sources. However, the magrrcdor Nicaragua is the
reduction of its high poverty levels and this can be achidyedn increase in the low-skill labor
earnings, which is the main income source for most househbldeeover, the share of food
consumption in total expenditure is also relatively higinfiost income levels, and therefore, changes
in the relative prices of food are key to changes in poverty.

2. Assessing the impact of human capital policies
a) The human capital satellite model

The implementation of human capital formation is evaludiszligh a satellite model based on Jacobs
(2005) and Rojas-Romagosa (2009). Using five differenl-lskiels this model estimates the
opportunity costs of increased years of schooling and the exb&tior productivity increases by
skill that are expected from higher school attainment. Bottoouts are then linked to the main CGE
model to estimate the effect of higher school attainment on Elqply of different skills, wages,
sectoral production and other relevant macroeconomic variablesn|rthese macroeconomic results
are linked using the top-down approach to the micro mad@valuate the impact of the human
capital policies on poverty.

For this paper, a revised version of the satellite model bjpsRRomagosa (2009) is
constructed. In particular, to adapt the model to developingntdes, we change the skill
classifications to have more detailed information for lowlettiworkers, which are relatively more
important in countries like Costa Rica and Nicaragua. Thugjseethree low skilled and two high
skilled sub-groups. In addition, the satellite model inocafes cognitive skills into the analysis.
Using test score information for Costa Rica and Nicaraguantpact of these quality indicators are
incorporated to obtain a more robust indicator of the rbleuman capital on poverty. The results
from the human capital satellite model are incorporated intedhee CGE model using two linkage
variables: labor supply volume changes and labor efficiency ch&hges.

As surveyed by Hanushek and Woessman (2008), there ang sinapirical links between
human capital and economic growth. Thus, it is expected ttrataising the quantity and/or quality of
schooling in both Central American countries can positivelyaich economic growth and facilitate
poverty reduction. Moreover, improving the human capitatksitan also act as a complementary
policy to recent trade liberalization processes in the regioproving the skills of workers can
enhance the potential benefits of increased trade openness.

b) Human capital policy simulations

In this section we explain the policy simulations that aredooted for each country and the changes
in labor efficiency that are derived from the application of tipedieies.

Simulation exercises based on the state of edacati€osta Rica and Nicaragua described in
section 11.D, three simulation exercises are dgeloIn all cases, a what if policy scenario isnigiated.
The main data sources are the household survesaof2p08 in the case of Costa Rica INEC CR (2008),
the eight population census of Nicaragua, publishegar 2005 INEC Nicaragua (2005), and the SERCE
report. The three exercises for Nicaragua are baséue following assumptions:

5 A detailed description of the human capital siéethodel is presented in Rivera and Rojas-Roma(REE0).
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(i) We do not think the achievement of the MDG-2 target is qitdet However, we
simulate a significant progress by assuming that there iB0&n completion rate in
primary education by 2015 and 90% by 2020.

(i) The second target is another what-if scenario when —on tdpedhctrease in primary
completion— secondary graduation riféscrease to 5 percentage points to reach 37%
in 2010, with an additional 5% increase to reach 42% in 2015.

(ii) The final target for Nicaragua is an improvement in studeribppeance measured by a
half standard deviation increase in the SERCE scores (50)points

In the case of Costa Rica, the three counterfactual exercises are bates fotlowing
assumptions:

() The achievement of a 95% graduation rate of primancadn by 2015 and 97.5% by
2020.

(ii) In addition to the primary graduation rates, the increaseecd¢hondary graduation rates
by 5% in 2010 reaching 55% and then another 5% increase toG@¥cim 2015. This
requires an increase in all low-skill type graduation ratggdduce a balanced increase
in schooling attainment.

(ii) The final target is an improvement in student performance mexhby a half standard
deviation increase in the SERCE scores (50 points).

(1) Labor efficiency and labor supply results

The results are divided between the school attainment goalsyame years of schooling, and
the quality of schooling goals as measured by standardizeddmsts. To simulate the school
attainment goals (primary and secondary education) we changeaithgation rates in the human
capital satellite model. To assess the impact of quality ingpnewts in education, as measured by
standardized test-scores we use the SERCE data. We estimateetite effan increase of half
standard deviation (50 points) in the test scores. Thiamslated, in turn, into a labor productivity
increase of 10%. As explained above we take that one standardafeinatiease in standardized test
scores translates into a 20% increase in wages. Thus, a haHrdtalediation increase is equivalent
to a 6% labor productivity increase.

To achieve this quality increase, however, requires monetantimeets and time. There is a
huge literature that tries to link education expenditures thimuality of education. In the influential
paper by Hanushek (1986), he concluded that there was no empaiaibn between school
expenditures and student performance. However, it is recogtiaethe majority of the studies he
surveyed suffered endogeneity bias. A more recent literatureexsgsnous variation from controlled
or natural experiments. These new papers are surveyed by Wbt and he finds that resources
and incentives can matter for achievements of students. Howesegdults vary by expenditure and
incentives, making it extremely difficult to establish a cleaati@hship between concrete policy
interventions and schooling achievements. For example, theffestiveness of the policies is not
yet established and it probably varies much between countriesdacdtional systems. This lack of
clear policy instruments that can be directly modeled to achieventitease in schooling quality
limits is a limiting factor in our analysis. Thus, fdlustrative reasons we conduct a what-if
experiment where the quality increase has already been reached iM&OEhow the changes in
labor efficiency of this quality improvement in Figure V1.6

Comparing these results with those of increased schoolingira#at, it is clear that the
economic benefits of improved schooling quality are much maeifisant. Labor efficiency
increases by around 20% when test scores are improved. Whiteithase in labor efficiency is half

7 Graduation rates are defined as the percentatie gfopulation with ages between 20 and 29 thatugtizd from a
specific educational level.
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that amount (around 10%) when there is an increase in secootlap} attainment. Therefore, these
significant results are in line with the empirical findings Manushek and Woessman (2008) that
cognitive skills have a significant impact on economic growth.

To put these results in perspective, it is useful to compar8 ERCE results with those of the
PISA study. As indicated before, PISA tests are more rigotitan SERCE’s. The sample of Latin
American countries included in both studies reveals a widengtiqe itest results between developing
and developed countries. Comparing the results of bothwiestsin also have an idea of the meaning
of a half standard deviation increase. Taking into account t&ta@ica’s scores reported by SERCE
are higher than those of Latin American countries in the Pi8Bdysan increase of half a standard
deviation (50 points) of test scores would rank the courlobye to the level of European countries
like Greece and Turkey. For the case of Nicaragua, such an impeovef 50 points would rank the
country close to the test score levels of Brazil and Peru.

(2) Cumulative results

We run a simulation of the satellite model where alicy education goals are achieved. Thus,
both primary and secondary school attainment angtawed schooling quality are included in the
overall labor efficiency gains. The results are shawhRigure VI.2: The end-result is a staggering 34%
increase in labor efficiency in Costa Rica and 38%Wigaragua by 2040. Although the educational goals
we have modeled are ambitious, these results shoexiiected payoffs in terms of labor efficiency,
which are translated into higher labor productiatd wages. The level of such increases can become a
significant force to increase overall growth rated significantly decrease poverty.

FIGURE V1.2
COSTA RICA AND NICARAGUA, ACCUMULATIVE CHANGES INA GGREGATE LABOUR
EFFICIENCY WHEN REACHING BOTH SCHOOL ATTAINMENT AND  QUALITY GOALS
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Figure V1.3 shows the changes in labor supply for the-biglh category H: We see that the
supply of H is increasing in two steps and the change becoemesament after 2020. This
corresponds to the increase in high-school graduates ircbofitries.
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FIGURE V1.3
COSTA RICA AND NICARAGUA, HIGH-SKILL LABOUR SUPPLY CHANGES WITH
RESPECT TO BASELINE, SIMULATION WITH ALL EDUCATION  POLICIES
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On the other hand, Figure V1.4 gives the same infaomdiut for the low-skill workers. The
supply ofL is increasing with the primary school goals, whittrease the level of schooling within the
low skill aggregaté.. But this effect is counteracted by the movemerstadents from thé aggregate
unto theH aggregate as more students are completing theindagoeducation. At the end, this second
effect is stronger and after 2020 there is a perniatecrease in the supply of low-skill workers.

FIGURE V1.4
COSTA RICA AND NICARAGUA, LOW -SKILL LABOUR SUPPLY CHANGES WITH
RESPECT TO BASELINE, SIMULATION WITH ALL EDUCATION  POLICIES
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D. Economic and poverty impact of trade and humanc  apital
policies in Costa Rica and Nicaragua

1. Macroeconomic effects of the trade scenarios

In this study we aggregate the GTAP7 database in 40 sector8 eeglons: Costa Rica
(CRC), Guatemala (GUA), Nicaragua (NIC), Panama (PAN), ReSenfral America (RCA), United
States (USA), European Union (EU27), China (CHN), and Beshe World (ROW). The sector
aggregation was done considering the relevant exporting andrtingp sectors for Costa Rica,
Nicaragua and Central Ameri&The baseline case takes 2004 as the starting point and it thi&s ap
the different growth rates explained in Rivera and Rojas-Rorag@04.0). This simulation represents
the business as usual scenario, which does not include theotrdde human capital policy shocks.
For both countries, GDP growth is around 3% by yeawHat follows, the results from the different
scenarios are presented in a sequential way. First the ATC-dri#oogplemented in 2005, together
with the expansion of the EU from 25 to 27 members. TORACAFTA is implemented starting in
2006 and 2008 in Nicaragua and Costa Rica, respectively. FIBRINZAAA is implemented in 2011
in both countries. We analyze each scenario below using sectadlicion changes to see
disaggregated effects and relative changes in private consunkianges in factor prices and final
goods prices are analyzed when we discuss the poverty impacts cfceaehio. While aggregated
production (GDP) is analyzed in the next section when welaienthe human capital polic&s.

a) ATC-protocol scenario

The global liberalization of textile and clothing quotas attiéginning of 2005 under the Agreement
on Textiles and Clothing (ATC-protocol) has already openedUB and EU markets for Chinese
exports. This fact is very relevant for Central American testild apparel (T&A) products and has
already produced a significant increase of Chinese exports tctad Europe. Hence, to assess the
current international setting in the T&A sector, we eliminagetéxtile quotas for Chinese imports to
the US and EU in 2005, as a pre-experiment condition irbaseline estimations. Given the highly
significant participation of China in the world market, we sidar it necessary to include this event
prior to our FTAs estimations. With the implementatiéthe ATC- protocol, the T&A sector shrinks
in Costa Rica and Nicaragua, evidencing an important market #teseof Central American
countries. From Figure V1.5 we observe that the impact ofAlR€-protocol implementation on
consumption is significantly negative for Nicaragua with a eédo of more than 2% with respect to
the baseline values. In the case of Costa Rica the impact is alstivedgut close to zero. This
reflects the small proportion of Costa Rican exports inr#a& sector’®

%  Sectoral definitions and groupings can be foun®iirera and Rojas-Romagosa (2010).

% n our recursive dynamic model, there is no inéenporal optimization of consumption and investragand thus,
we cannot construct a strict welfare indicator. ldger, the changes in private consumption in reahggis an

indirect measure of the increase in householdytiver time. In what follows, we use consumptienoair main

indicator of welfare improvements.

In the case of Guatemala and the other Centralrigare countries (El Salvador and Honduras), theaichpf the

ATC protocol on T&A production is very importanth@ impact of China’s competition on these countiges
stronger than in Nicaragua. These results arenesepted here, but are available on request.

70
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FIGURE VI.5
ATC SCENARIO, CONSUMPTION CHANGES W.R.T. BASELINE
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Source: Own elaboration.

b) DR-CAFTA Scenario

Once we rarthe scenario with the quota reduction to Chinese expori&&éf, we proceeded t
estimate the impact of DRAFTA. This calculation is done by assuming a full liberalmabf trade
between the US and Central America in 2006 (for the case of Riastér 2008), as well as free tra
within CA. Thus, we reduce all tariffs between both regitingero and eliminate all tariffs with
CA; but keep the original tariffs with the other 7 regiohs accordance with the agricultu
exclusions made in the agreemt we do not remove the tariffs for sugar from CA to ti& &inc
implement a phaseut period for sensitive goods from the US to CA uanGTAP7 classificatio
adaptation. In addition, some minor quotas across botbnggind within CA were also elimited.

Regarding sectoral production changes for theCAFTA scenario, first, we observe tt
most agriculture sectors are either slightly decreasing or rergaime same as in the baseline lev
for both Costa Rica and Nicaragua. However, there are exceptions like raw milk and dai
products in both countries and oilseeds in Nicaragua. Theugtiod of the apparel sector fa
significantly compared to the baseline, but less than in thequs scenario for the Al-protocol,
while the textile secr is experiencing a strong expansion. Since each scenario bpddsthe last
this means that DICAFTA is partly compensating for the negative effects of thenger Chines
competition in T&A markets. But it is also creating a speciabnan the tixtile sector away from th
apparel sector. On the other hand, many industrial sectors engeian increase in production w
respect to baseline values, in both countries. In the casee dd$ (not reported), the only relev.
result is a reduction ithe production of the T&A sector, but for the rest of @ecthere are n
significant changes.

The impact of DREAFTA on the GDP and consumption for the United Statesggigible.
In Figure VI.6we show the consumption effects for Costa Rica and Niua. For Costa Rica we s
a significant increase of 1% after the implementation of the agmemwhich gradually is reduct
over time. For Nicaragua, the ATC protocol impacts are digkeoved before 2007. However, wt
DR-CAFTA is implemented consumpn jumps 2% to offset the negative impact of the /
protocol. Later on consumption continues growing to reatlest!0.5% in 203
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FIGURE V1.6
DR-CAFTA SCENARIO, CONSUMPTION CHANGES W.R. T. BASELINE
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C) EU-CAAA Scenario

The EUCAAA scenario is sequential with the other two trade polloycks. Thus, we first incluc

the application of the Agreement on Textiles and Clothin§QAprotocol in 2005, which expan

China’s exports of apparel and textile products to the U:the EU, and increases competition v

Central American products. In the second sequential adjustmesgppixe the DI-CAFTA bese case
scenario implementatiofhe implementation of the E-CAAA is assumed to begin in 20:

The sectoral production changesulting from EUCAAA are different between Costa Ri
and Nicaragua. For Costa Rica we observe a decieasest agricultural production. However, !
vegetable and fruits sector where bananas are inclu— experiences a 5% increase by 2030.
Nicaragia we observe that some agricultural sectors granelng, most prominently oil seeds. For t
countries we observe an increase in many-industrial and industrial sectors. The exceptiore
textiles and apparel in both countries as a resuti@RTC protocol. There is no significant impact
EU-CAAA on the EU macroeconomic indicators. We obsea the broad pattern of consumptiol
maintained, however, there is an increase of aroub®% On consumption for Costa Ri—when
compared to the DRAFTA scenario. For Nicaragua, there are almostamsemption change
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FIGURE VI.7
EU-CAAA SCENARIO, CONSUMPTION CHANGES W.R.T. BASELI NE
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d) Final remarks on the CGE simulations of trade po licies

Costa Rica and Nicaragua can expect significant and lasting kefrefit both FTASs.
However, we are only considering here the static adjustmenateddb these agreements. We do not
account for dynamic effects such as increased FDI inflows, tedidtion mechanisms that can
reduce international transportation costs nor productivity gegmrassociated with increased trade
flows. There is a large literature that relates trade with econgrowth. Yet, there is a large debate
about how to isolate the effect of trade liberalization fronelo#ttonomic policies that are usually
carried out together. Thus, there is no empirical link betweele flows and TFP changes. Moreover,
FDI inflows are extremely difficult to model in a dynamecursive framework where investment is
not optimally decided over time. To construct such a framewdokyond the scope of this study and
therefore, we remain with our static effects. These can be consitetszl a lower bound of the
potential benefits of these FTAs.

2. Poverty effects of the trade scenarios

This section presents the simulation results using theddeym approach, which combines the
dynamic CGE model with the microsimulations using houskbotvey data. The impact of FTAs on
poverty depends on how factor and food products prices ehasga result of trade agreements
implementation. For poorer households, wages and foodspaire the most relevant variables. Both in
Costa Rica and Nicaragua, income of the poorest household depigndgantly on low-skill
workers wages, while food goods represent and importarg shé&stal consumption.

Following this methodology, we first analyze how wagesbfath skill types —high and low
skill— change for each scenario.

The wages of low-skill workers in Costa Rica experience an expelgierease after the
implementation of the ATC-protocol, which represents morepetitions from low-skill intensive
goods from China. This initial decrease, however, is reversedtaé DR-CAFTA agreement, where
wages in- crease by 0.5%. The implementation of the EU-CAdgxAeament also has a positive impact
on low-skill wages, but it is about only 0.1%.

On the other hand, in all three trade scenarios there is a decrg¢hseniages of high-skill
workers. These are less intuitive results. The ATC-protiscdécreasing high-skill wages, while DR-
CAFTA increases them by more than 0.5% but with the EU-CAA®Irns wages to their ATC-
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protocol levels. In general, following standard trade theomyre competition with relatively skill
abundant regions such as the EU and the USA is expectadttthé wages of high-skill workers.
However, in the case of Costa Rica, it seems that the T&A skeatban important component of
high-skill factor content. This can be a consequence of CastiacBmpeting in a specialized niche of
the T&A market that does not rely entirely on cheap laboetodmpetitive.

The wage results from our trade scenarios are very differeiiéaragua. For both types of
wages we observe the same pattern. Wages decrease significantly heitthTC-protocol
implementation in 2005 as the T&A sector contracts. In theiunmederm, wages increase for both
high-skill workers as the economy adjusts its productionther sectors. When the DR-CAFTA is
implemented we observe a one-time increase in the wages of rmor2%hfor low-skill workers and
of less than 2% for high-skill workers. The EU-CAAA rapositive but small impact on wages for
both for skill types. Thus, the reallocation of productigsources to different sectors after the trade
shocks increases the demand for all workers irrespective bfeskils. This has a positive impact on
wages. In this case, contrary to Costa Rica, the wage gap betilElvels is not changing.

We analyze now the changes in final goods prices of the ade tigreements. In the case of
DR- CAFTA, the decrease of general prices (CPI) compared to Hmsedilues indicates an
improvement in real incomes for both countries. On tierohand, the changes in food prices are
diverse. In Costa Rica, the prices of some agricultural prodieci®ase, while others grow. In both
our FTA scenarios and in both countries, CPI is decliniagniy because of changes in manufactured
goods, which are imported at lower prices after the implementatiche agreements. There are
similar price effects for Nicaragua. Consumer prices fall belowlinaslevels for all the analyzed
period, while in the case of food products most prices gatilough others fall. The decrease is
significant in the case of rice, which is an important consiemgood for poor families.

Summing up on the changes on prices and wages, we can expety pmvall given the
increase in low-skill wages in both countries. As mentionefrb, the most important impact on
poverty resulting from FTAs implementation would be tharges in wages, particularly those of
low-skill workers. The results from the simulationsigade that both agreements (DR-CAFTA and
EU-CAAA) have a positive impact on low-skill workers wagasCosta Rica. Whether small in
magnitude, the agreements help to compensate for the decreaseskill workers demand resulting
from ATC and China’'s impact on T&A markets. However, the geanin relative food prices can
have mixed effects on poverty. We observe that many agriculiomdlsghave a relative price increase
and this can have a negative impact on the expenditures —in ras-eof poor households, where
food has a high percentage of their consumption basket.

We now can analyze how poverty is changing. Wegnate these price and wage changes into
the income and expenditure values of each houselsald the survey information. This allows us to
translate the CGE macroeconomic shocks into theimeame values of each household. For instance,
real income increases with higher wages, but itedesgs when the prices of final goods rise. The exten
of the impact of final goods depends on the weighdauh specific product on the consumption basket
of that particular household. Then we divide the ieabme of the household by the number of
household members to obtain the real income by peFpally, we compare this real income value
with the specific poverty line to asses which pegpteconsidered to be relatively poor (if their imep
is below the $2 a day poverty line) and absolute peben income are below the $1 a day threshold).

The impact of all changes aforementioned on poverty in CostaiRidascribed in Table
VI.8. Our main indicator is the headcount poverty indexe Poverty values for 2004 are those
obtained directly from the households surveys and do olide any policy shock.
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COSTA RICA, HEADCOUNT PO-\?EEQI:IE(\\//'fLUES FOR TRADE SCEN ARIOS
2004 2010 2020 2030

Baseline
Relative poverty 19,6% 17,4% 16,2% 15,4%
Absolute poverty 4,0% 6,0% 5,7% 5,7%
ATC-Protocol
Relative poverty 17,6% 16,3% 15,7%
Absolute poverty 6,0% 5,7% 5,7%
DR-CAFTA
Relative poverty 17,4% 16,1% 15,3%
Absolute poverty 6,0% 5,7% 5,7%
EU-CAAA
Relative poverty 17,4% 16,4% 15,5%
Absolute poverty 6,0% 5,8% 5,8%

Source: Own elaboration.
Notes: Relative poverty is estimated with the $fag poverty line, while absolute poverty uses $tha
The trade scenarios are sequential: DR-CAFTA iretuliTC protocol and EU-CAAA includes all.

The most significant poverty reduction is achieved in the lmessltenario. This is a direct
consequence of the 3% growth rate that is obtained after tleages in TFP, land efficiency and the
capital stock. These changes result in sustained labor denmardses to cope with the production
expansion and this yields higher wages, while food pricegrargng moderately.

Regarding our trade scenarios we observe only small devidtmmsthis baseline poverty
decrease. In particular, the impact of the ATC-protocol on ppverslightly negative, but it is
compensated with a poverty reduction of DR-CAFTA of abot#d On the other hand, poverty rates
increase slightly with EU-CAAA. The increase in some fooidg¥ is the main force driving this
outcome. However, the impacts on poverty (positive and negatige)f a very small magnitude for
both trade agreements.

For the case of Nicaragua, Table V1.9 shows again a general decrbaasdéount poverty in
the baseline case. This follows from the same reasons explaitieel ¢ase of Costa Rica. However,
in Nicaragua the negative impact of the ATC-protocol implememta much higher, with poverty
increasing by almost 2% in 2010. DR-CAFTA mitigates thetectsf and in 2030 the percentage of
poor households returns to the baseline values. The EU-CG#e&4 very small impact on poverty.

As mentioned before, the impact of Chinese competition in &# giobal market negatively
affected the country’s welfare. Both FTAs compensate these efferisrbgising promote growth and
consumption, which helps to reduce poverty. Wage increases arfiddeeyproducts price falls are
reinforcing this outcome. Finally, we observed that the chaimglesth relative and absolute poverty
are following the same pattern in each country.
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NICARAGUA, HEADCOUNT PO\-ll—ég'll_'E ://k?_UES FOR TRADE SCENA RIOS
2004 2010 2020 2030
Baseline
Relative poverty 39,4% 35,6% 32,5% 30,2%
Absolute poverty 16,9% 17,5% 15,2% 13,0%
ATC-Protocol
Relative poverty 37,4% 33,7% 30,7%
Absolute poverty 18,7% 16,1% 13,8%
DR-CAFTA
Relative poverty 36,3% 32,7% 30,0%
Absolute poverty 17,6% 15,5% 13,0%
EU-CAAA
Relative poverty 36,3% 32,7% 29,9%
Absolute poverty 17,6% 15,5% 13,0%

Source: Own elaboration.
Notes: Relative poverty is estimated with the $2ag poverty line, while absolute poverty uses $1 a
day. The trade scenarios are sequential: DR-CAFTAides ATC protocol and EU-CAAA includes all.

3. Macroeconomic effects of human capital policies

This section links the human capital satellite mavdéh the dynamic CGE model. Figure VI.20 depicts
the impact of the human capital policies on conswnptin both countries consumption decreases with
respect to their baseline levels until 2018, but tiestarts increasing with rates superior not ooly t
baseline but to all other simulation scenarios pteseso far. The decrease of consumption is a direct
consequence of the opportunity cost effect in edmeafihis is, to increase the level of school
attainment a fraction of the population has to &ager at school and thus, the labor supply of warke
is decreasing during this period. Yet, when theéadesits with higher education enter into the labor
market not only is labor supply increasing, but dddwor efficiency is rising because the new worker
cohorts have higher school attainment, but alsbeniguality of education. The remarkable effe¢tha
consumption and growth levels have not only a postiffect but also experience a change in the
growth rate.

In a broad sense, the human capital satellite model is creat@rgdagenous growth process,
where shifts in the stock of human capital yield changes ibdkeline growth rates. These results are
in stark contrast with the more static —i.e. one-time— imdcthe trade scenarios. Due to the
differences in human capital in Costa Rica and Nicaragua, the infpedtication policies is stronger
for the Nicaraguan economy. The higher impact is determinedebpiler initial levels in Nicaragua
and therefore the scope for improvement is wider. It ighwarentioning that human capital policies
outcomes are realized in the medium and long term. Thereforemplaet on production and other
variables would be sustained as far as a continuous pofmy isf institutionalized. In other words,
the short-term costs outweigh the benefits, but on a brqeeispective, these benefits impacts from
human capital investments depend on its level of policyiprior
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FIGURE V1.8
HUMAN CAPITAL SCENARIO, CONSUMPTION CHANGES W.R.T. BASELINE
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4, Poverty effects or human capital policies

Once again we follow the top-down approach and we plug the aridewage changes into the
household budgets. As expected from the high growth rateliged by the human capital policies,
we have a positive and very significant impact on wages inad®isa and Nicaragua. Figure VI.9
plots the wage changes for Costa Rica and Nicaragua for bdttyjs&s.

A first observation is that the wages of low-skill worké&sincreasing more than that for
high-skill workers. This is a direct consequence of the sgijrading of the labor force, which means
that low-skill labor supply is decreasing relative to highl-supply. This supply effects produce a
positive impact on the wages of low-skill relative to highlsvorkers. In addition, both labor types
are more efficient after the implementation of the human capitizig®) and this creates the general
increase in both wage types.

FIGURE VI.9
COSTA RICA AND NICARAGUA, HUMAN CAPITAL SCENARIO,
CHANGES IN WAGES W.R.T. BASELINE
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As mentioned before, the effects on production and consomptie present the medium
term, when education levels and labor efficiency of the workforgedve. In the case of wages, a
similar path is followed. In Costa Rica, low-skill workestart earning higher wages after a shorter
period of time, compared to high-skill workers. Low-skitbrkers take advantage of better education
and start working on better paid jobs, at the same timeldbat demand is increasing due to
economic growth.

In Table VI.10 we present the poverty results for the humaitatapenario for Costa Rica.
Here we observe that relative poverty is initially increasmgQdl10, it is equal to the baseline value in
2020 and it decreases by 2030. Although the poverty redustiess than 1%, it is expected that the
increasing growth pattern of the human capital policies asawt=ady decline of poverty over time,
relative to the baseline scenario. In the case of absolute powersge no changes until 2030 where
there is a small reduction. The last scenario is analyzed inlkbweifg section.

TABLE VI.10
COSTA RICA, HEADCOUNT POVERTY VALUES FOR HUMAN CAPI TAL
AND INTEGRATED SCENARIOS

2004 2010 2020 2030

Baseline

Relative poverty 19,6% 17,4% 16,2% 15,4%

Absolute poverty 4,0% 6,0% 57% 5,7%
Human capital policies

Relative poverty 17,6% 16,2% 14,6%

Absolute poverty 6,0% 57% 5,6%
Integrated: Trade and HK policies

Relative poverty 17,5% 16,3% 14,7%

Absolute poverty 6,0% 5,8% 5,7%

Source: Own elaboration.
Note: Relative poverty is estimated with the $2ag doverty line, while absolute poverty uses $hyw d

Table VI.11 shows the poverty results for Nicaragua. In ¢hise we observe that relative
poverty experiences a slight increase in 2010 but then begilextease steadily after 2020. By 2030
relative poverty decreases more than 2% with respect to its leagelires. This decrease reflects the
large wage rise produced by the skill upgrading of the wgrkirce. Moreover, these positive effects
are also translated into changes in the absolute poverty lehieh i8 reduced by more than 1%.

TABLE VI.11
NICARAGUA, HEADCOUNT POVERTY VALUES FOR HUMAN CAPIT AL
AND INTEGRATED SCENARIOS

2004 2010 2020 2030

Baseline

Relative poverty 39,4% 35,6% 32,5% 30,2%

Absolute poverty 16,9% 17,5% 15,2% 13,0%
Human capital policies

Relative poverty 35,7% 32,1% 27,9%

Absolute poverty 17,5% 15,1% 11,7%
Integrated: Trade and HK policies

Relative poverty 36,4% 32,4% 27,8%

Absolute poverty 17,6% 15,3% 11,7%

Source: Own elaboration.
Note: Relative poverty is estimated with the $2g doverty line, while absolute poverty uses $hwa d
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5. Integrated approach: Complementary effects of tr  ade
and human capital policies

The main gquestion we want to answer is: Does implementitigdets of policies jointly have
a larger effect than applying them separately? We already know threnprevious sections that
consumption, production and wages are increasing when tradaliibBon policies and human
capital policies are implemented. With respect to poverty, we k@at poverty is decreasing after
upgrading human capital, but remains almost unchanged afténatfeeshocks. In what follows we
analyze these variables again when both policies are simulated.

FIGURE VI.10
COSTA RICA, GDP CHANGES W.R.T. BASELINE FOR SELECTE D SCENARIOS
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We start with production. Figure VI.10 plots the changgzoduction (GDP) with respect to
the baseline for three scenarios for Costa Rica. A first obsmmiatthat the impact of human capital
policies are far more important that the effect from FTAs. Thidetermined by the labor efficiency
increases in human capital, which produce an endogenous gnoe#sg that is changing the baseline
growth rates in about 6%. On the other hand, trade liberaliz&tiassociated with the reduction in
import tariffs and quotas, which produce only a one timeieffcy shock, but are not associated with
any changes in efficiency growth rates. Thus, we see that tleesinadks produce a scale increase in
baseline production of about 0.5%. This does not meantthd¢ policies are less important in
increasing GDP growth than human capital policies. In paaticolur results are a reflection of the
modeling strategy we used, where we do not have dynamic effecisadsd with trade shocks.
Regarding human capital policies, the results for Costa Rica asestant with recent studies that find
a strong correlation between human capital investments, praitiuetnd economic growth (Jiménez
et al., 2009).

Turning back to our main question, there are no complementagtsein production between
trade and human capital policies. In other words, the increaseBlP attained separately with both
sets of policies are the same as when both policies are jomgiemented. For the case of
consumption we do observe some positive complementarity £ffaat they are small and represent
an increase of 0.1%. Finally, for the case of poverty wead@bserve any complementarity effects
either (see Table VI1.10).
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When we analyze wages we find that there are no complementaritys eidedow-skill
wages, but we do observe a large complementeffect for highskill wages. In FigureéVl.11 we
observe that higkkill wages are declining for the trade scenario and increasitig ihuman capit:
scenario, but in the integrated scenario wages are even slighitlgr than in the human capi
scenam, reflecting a complementarity effect of almost 2 percentagetspolimis means that t
implementation of human capital policies completely offseasnthge losses associated with the ti
shocks and even have a higher effect than when only the en changes are simulated. This i
remarkable result and points to an important interaction tf jpalicy sets for hig-skill workers anc
those productive sectors that use relatively more of thisrf

FIGURE VI.11
COSTA RICA, HIGH- SKILL WAGE CHANGE W.R.T. BASELINE FOR SELECTED
SCENARIOS
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Source: Own elaboration.

For Nicaraguave observe some complementarity effects, though of low malgnita the
case of productiowe observe an increase of 1% relative to the baseline (Figurg) MCansumptiol
on the other hand, does not show any significant complentgnédfects. Regarding wages, |
Nicaragua we find very small complementarity effects for both &nd higl-skill workers Relative
poverty shows a complementarity effect, but not extreme fy (Table VI.11).

FIGURE VI.12
NICARAGUA, GDP CHANG ES W.R.T. BASELINE FOR SELECTED SCENARIOS
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To sum up this section, we find that the answeutonaain question is that there are positive but
small complementarity effects. The only exception & ghsitive and large complementarity effect for
high-skill wages for Costa Rica. The lack of stracmmplementarity effects in most of our main
variables can be a result of comparing two diffengolicy shocks. Human capital policies have a
dynamic efficiency effect, while trade policies onlgtatic efficiency impact. Another explanation can
be related to the setup of the CGE model. The iniilit-output coefficients in the economy are set
fixed in the base year and thus, the production téobyan each sector is also fixed. This means that
changes in the quantity and quality of the proauctactors are reflected in sectoral production and
trade changes, but not in how each sectors combiredlifferent factors. In a setting where the
production technology is changing a human capitalrage can result in different input-output
coefficients that alter the patterns of productiod trade. These effects are not present in CGE models

E. Conclusions and policy recommendations

The impact on poverty is given by three different mechanisnmsha)ges in goods and factor prices
through the FTAs, which affect the income and expenditure osdiwlds; b) direct changes of
education policy on employment and wages; and c) the complemiestdretween trade and

education policies.

With respect to the trade liberalization policies, the generaltse€fsom our simulations show
that DR-CAFTA has stronger effects on production, consumptnd poverty than EU-CAAA. In
addition, the EU-CAAA results in more significant macroecnimoimprovements for Costa Rica,
since this country has higher trade flows with the EuropeaiorUthan Nicaragua. However, the
impact of both FTAs yields only a static efficiency impgment that translates into a one-off increase
in the baseline levels of consumption and production.

The main driver of economic growth in the analysis is pedildy the upgrading of human
capital through educational policies. These policies result endngenous growth process where the
growth rate is increased by around 0:6% in Costa Rica and Icaragua when compared to the
baseline growth rates for both countries. Thus, both CR&ta and Nicaragua experience higher
growth and welfare effects when labor efficiency improves thrdugman capital policies. In a first
stage, low and high-skill workers receive lower salaries (copdptar baseline levels) but when these
initial opportunity costs are taken and the human capital accuonufatocess starts, wages begin to
grow steadily. Under these circumstances, the long run impauotirofn capital policies continues
beyond 2030 —our simulations final year— and we can expecptivaity reduction also follow a
steady decline over time.

As a consequence of the different growth patterns producbedthypolicies, poverty impacts
of FTAs are positive, but small. Human capital policies,tlom other hand, yield stronger poverty
reductions. Therefore, the poverty reduction we observe imtagrated scenario —where both trade
and educational policies interact— is a direct outcome of humanakapiprovements in both
countries. Much of this outcome derives from low-skill wageswth. High-skill labor and other
production factors also experience a sizeable increase, but thesg &metaruch less important as an
income source for poor households.

Finally, poverty and other macroeconomic variables do preseitivpdsut relatively small
complementarity effects when both trade and educational policiesyplemented jointly. The only
exception being the high-skill wages in Costa Rica, where @édnabhpolicies completely offset the
negative impact caused by the trade shocks. A possible explafatititis lack of stronger policy
complementarity is that the magnitude of the human capitatkshare completely dominating the
much lower trade effects. In a framework where both sets dig®lhave dynamic effects on growth
rates we expect the results to be different.

Two main policy implications result from our analysistsEi in our study, we show that
human capital accumulation is crucial in the process of econometitgrand poverty reduction.
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Therefore, improvements in education should be part of agraied approach for development
policy design. Human capital investments, moreover, shoeld policy priority, irrespective of its
interactions with other public policies. However, the dowmtfirtom human capital policies is that
they are a long-term investment. The initial opportunitytassociated with students staying longer
in school outweigh the economic benefits in the short rims €an create problems in a political
economy setting where the policymaker is confronted with seirerastment choices with different
short and long term returns, but worries only for hertsterm electoral performance.

For instance, Jiménez et al. (2009) argue that human capitadtfonnin Costa Rica was
severely affected from the economic crises of 1980-82. The recof/dlyman capital investments
levels took almost two decades after that negative shock. Theluderthat economic growth in the
following years depends on more investments in educatiote sital factor productivity growth in
the last two decades has been mainly driven more by capitahlamdadccumulation (growth of labor
units) than human capital accumulation.

In the case of Nicaragua, the World Bank (2008) esghat education investments are a key
condition to improve labor productivity and enhamgewth. They find that job creation and higher
wages can improve living conditions and developmapportunities, particularly for the poorest
households. These potential medium and long ternaétepof education investments on economic
returns imply that policy efforts should be prioritiz&suevara (2004) argues that education investments
require a sustained effort, if the current stateushan capital in Nicaragua is to be effectively ioyed.
Therefore, Costa Rica and Nicaragua should strengtducation policies in order to create conditions
for growth and poverty reduction. Education policéuld be one of the highest priorities in both
countries. The results from our satellite model a@ECGnodel clearly state that the quantity and (most
importantly) the quality of education matters callgifor economic growth.

Secondly, we find that FTAs are having a positive impact odymtion and consumption,
and on a lower extent, on poverty reduction. These posiiselts can be considered as a lower-
bound of possible trade effects, since we are not consideendyttamic effects from trade that can
foster economic growth in the lung run. In this contelxg attraction of FDI, for instance, and
competitiveness enhancing policies (i.e. through technologgromements and infrastructure
modernization) are a critical condition to achieve these dynamicesiftigibenefits.

For Costa Rica and Nicaragua, FTAs represents a series of opjestthat can be exploited,
but also a series of critical challenges. Given the importanc&@rld EU trade and investment in the
region, in addition to the huge size differences between desirgnd regions, the agreements will
have significant sectoral and economy-wide effects.

A key factor will be the scope and depth of the complementaigigohssociated with FTAs
implementation. For instance, after analyzing the Mexican experi@ith NAFTA, Lederman et al.
(2005) conclude that FTAs offer great opportunities for rLadimerican countries, but without
complementary policies, there is no guarantee that the agreeraaritscrease growth. Thus, the full
potential of trade liberalization depends on complementargips)iwhen we take complementary
policies in a broad sense and define them as productivity einlggoolicies. Competitiveness is built
upon the productivity of the leading firms and industwékin the economy.

Education is regarded by the World Economic Forum as ottedfillars of competitiveness,
together with infrastructure, macroeconomic stability, technodédgeadiness, and innovation, among
other drivers of growth. These pillars are key determinahfgraductivity growth. Trade policy
effectiveness depends on the country conditions in those ardasattén is certainly a key
component of the growth equation. Schwab and i Martin (2D@Bcate that education in Costa Rica
is a competitive advantage, but requires more educational investinentder to catch up with
leading innovation- driven economies. Meanwhile Nicaragua has ndwEnaes with primary
education coverage, but the quality of education and enrollmezd matsecondary and tertiary
education represent competitive disadvantages that limit growth.

178



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

The governments of both countries have a role in adjustiligygo improve the countries’
ability to compete and benefit from trade liberalization. Thennwancern in this respect, is the
absence of long-term development strategies in Costa Rica andgdNiaatn some way, FTAs have
been seen as “substitutes” of such strategies. The key poowigdvernments create and implement
a competitiveness enhancing long term strategy. This requires imgestment in human capital.
Integrated with FTAs, human capital accumulation are both gr@mgines that can create new
development opportunities. Costa Rica and Nicaragua can expedtepasid lasting benefits from
both FTAs, but these benefits can be multiplied if botmt@es can put in place the infrastructure,
human capital, and institutional capacity necessary to participatessiully in world markets.
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VII. Skill formation in Uruguay: what are the
required labour qualifications for development?

Maria Inés Terra
Rossana Patron

A. Introduction

Education, as a producer of human resources, hagialaole to play in development as it determines
growth possibilities. There seems to be an obviuestion to ask: is the education system generating
the right mix of workers according to what is required long-term development? Taking into
consideration the heavy early dropouts in devetppibuntries and the increasing demand for skills, the
answer is not obvious, though we suspect that wenat®uble. Early dropouts reduce the average
gualifications of the labour force, whereas worldisyithe demand for certain qualifications is indreas
The aim of the paper is to analyse the economy-witkrts of a mismatch between generation and
demand for skills, in particular, the long-term sequences of an inefficient educational system and its
distributional effects on a small developing econ@mgh as that of Uruguay.

In most developing countries, educational systems are ineffi@none hand, the presence
of high repetition rates increases the cost of the processllofosination. On the other hand, the
presence of high rates of early dropouts reduces the quabifisadif individuals entering the labour
market, in contrast to what is actually being demanded, th@melolucing external inefficiency. The
rate of growth of skills is directly related to schoolimydl, so if the efficiency of the education
system is enhanced, thus improving completion rates aneérhstidies, the ratio of skill to unskilled
labour will increase. The external efficiency will also be impas the educational system will be
delivering workers with qualifications required in the labmarket.

The unsatisfactory system performance of the education sectoredmsomy-wide
repercussions: an inefficient production of capabilities hasctdieffects on social and economic
development. For instance, while it has been noted that demaskilf® is rising in Latin American
countries, Paus (2003) and De Ferranti et al. (2003), awthiegs, suggest that failure to develop the
human capital base has been a major drawback to the developméimé oégion. Besides,
distributional effects are also expected from underperformingagidnal systems, and several papers
have discussed the role of demand and/or supply of skikxphaining the rise in wage inequality
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(Razzak and Timmings, 2008; Sanchez and Shady, 2003; AvaldSaawnities, 2003; Birdsall et al,
1995, among others).

This article investigates the economy-wide effects of a deficigltf@knation process, in
particular, on growth and income distribution. A CompugaBkeneral Equilibrium (CGE) application
based on the recently updated Social Accounting Matrix 2008ruguay (Terra et al, 2009), using a
close to standard Heckscher—Ohlin (HO) model, is usedvestiigate the long-term effects. The
simulation results for alternative patterns of endowmentigrchighlight the relevance of skill
formation policies for income distribution and growth eats.

This paper has the following structure. Sectiodelscribes the general settings of the model. Section Il
describes the Uruguayan situation in the educagotog labour market, trade, and growth. Section IV
describes the scenarios and the assumptions. I5&cpicesents the simulation results.

B. The model

1. General description

The model used in the document is relatively standard hdistances from the Heckscher-Ohlin

paradigm by introducing product differentiation and inforfallour that is an imperfect substitute of
formal labour but only used in non-traded activities, besitdesnsiders an education sector that it is
publicly provided. Along the lines of this model, changedacal conditions, e.g. in the relative

supply of qualifications, affect good and factor prices.

The households make a consumption-leisure choice, so that the falpply is endogenous.
The households also make the choice between working formaihfasmally. Households allocate
their post-tax income between consumption goods: A (agrieyJttB (manufacturing) and C
(services). There are three tradable sectors (A, B and CT), aadmuatsector CNT and the public
sector. Sector A and B are unskilled-intensive exporting agtiaitd sector C is a skilled-intensive
activity with a low export orientation, partly of whichnen traded. Traded sectors charge different
prices in domestic and foreign markets (product differentidipcountry). All production functions
are subject to constant returns to scale. There are competitivetsnfanrkgoods and factors.

FIGURE VII.1

MODEL STRUCTURE: PRODUCERS
Production Function

Cobb Douglas

Value added
Input Input Inout
AddeALUE A nput:  Inputy nput,

CES ces
(o0=11) . oo
Capital  Labour Domestic Imported
CES
(0 =15b)

Skilled Medium  Unskilled

Source: Own elaboration.

184



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

FIGURE VII.2
MODEL STRUCTURE: CONSUMERS
Household Utility

Cobb Douglas

Leisure Consumption Saving

Cobb Douglas

Commodity; Commodity, Commodity,

CES

(0=4)
Domestic Imported

Source: Own elaboration.

This model is relatively standard but it deviates from th@ phradigm by introducing
product differentiation by country. Whereas in the standardetn endowment growth in a small open
economy has no effect on prices and factor returns and changeerimational prices are fully
transmitted to domestic prices, in this model that introdymesiuct differentiation by country,
product and factor prices are affected by changes in local cardfiie., in the domestic supply and
demand of skills). In a context where both local and intemailticonditions determine relative wages,
a (relatively) greater supply of skilled labour may driveltages of that labour down, reducing the
wage gap and favouring the substitution of unskilled faltesl labour. The starting point is that
educational policies have a role in determining the outcome a&dtemulation process by altering
quantity, quality, and composition of the public supplyeducational services. Then, the standard
Rybczynski effect applies, with a shift in the productiosgiaility frontier biased towards the sector
intensive in the factor which grows relatively.

2. Education sector and labour market

The theoretical aspects of the education sector are described tdgheasderpretation of the
simulation exercises, but the effects of changes in educatimy pdll be taken as exogenous; this is
a simple modelling strategy, which, nevertheless, is enaugake the point on the economy-wide
effects of inefficient education sectors and their policy implceti

Education is publicly provided; the demand side is impiitithe assumption that students
exit the system when the quality of education they receiveds {he output of education activities
results from the combination of resources and studentsdivea technologyQ;= F; (G;, ), where
subindex = B, H indicates the level (basic or higher educati@re resources; are students); is
the output of the activity, an#; is a constant returns-to-scale function. The output petestu
g = Q/E =f(g), whereg; is the resource intensity per student, measures “schoolygjuaditich is
an output measure of quality (embodied knowledge per stulidiotying Hanushek (1979). Student
attainment, which reflects school quality, is taken as the digt@ntrof dropouts, so the dropout rate is
defined ag), = 6; (q;) wheredd; / og; < 0. So, poor school quality leads to students’ podiopeance
and early exit. This also leads to inefficiencies in the expeeditd education measured by
completion rates.
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So, the timing of exit from the educational system determthescomposition of new
workers into the labour market: it is assumed that thoseds out from basic education enter the
market as unskilled labour, those with complete basic educatiocamplete higher education enter
the labour market as semi-skilled labour, while those who Eienpigher education enter the labour
market as skilled workers. The central point here is that efitgi of the education system
(completion rates) determines the pattern of endowment growth.

Thus, the composition of the inflow of new workers igegi by

dLT, =6,E,

dLT, =6,E,

dLT, =(1-6,)E,

wherefz anddy, are the exit rates at basic and higher level respectivelylLSg,dL Ty, and
dLTy represent the inflow of skilled, medium skilled, and ulhetiworkers, respectively, which

determines the pattern of endowment growth. Thus, the faedowment growth in the economy is
given by

I:S:dLS/LS
I:M :dLM/LM
L, =dL, /L,

where Ls, Ly, and Ly are the stocks of skilled, medium-skilled, and unskilledoulab
respectively, and a hut (*) placed over the variables denotes gr@dh.

So, in the model, higher education quality is associated loithr rates of early dropouts,
which improves the systemic performance of educational systecthgicreases the productivity of the
expenditure in education measured by completion rates. As thetaady dropouts are lowered, the
composition of the inflow of new workers will shift tands the higher qualified types. The approach
followed in the modelling of the education sector consideasghality is the determinant of the time
of exit, but it does not consider explicitly the qualityeofucation received once the individual is in the
labour market. This is not necessary to make the point, vidichshow that considering the current
situation of the education sector and the demand from produatiivities, the mismatch between
creation and demand of types of labour (measured by yearsoafigg)) is likely to worsen; however,
the long-term results may drastically vary according to altemnagducation policies aimed at
reducing dropouts, which change the composition of thewnfibnew workers. Thus, the focus will
be made on the hypothesis that improving the matching betweatiocr of and demand for skills, by
enhancing skills formation, will favour the expansion ohaiyic sectors, allowing them to take
advantage of the opportunities open in the global economy.

C. The Uruguay situation

1. The education sector

The “Education For All (EFA) by 2015” goal, set by UNE3@ 2000, focuses on the expansion of
early childhood education, the achievement of universal primempoting, the development of
learning opportunities for youth and adults, the exparwiditeracy, the achievement of gender parity
in education, and improvements in the quality of educatiorthé global context, the situation of
Uruguay is not bad: many years ago, it had already achievedrsaiyprimary education and gender
parity, and a more recent achievement is expansion of early abildkgtucation, reaching universal
coverage of 5-year-old children (pre-schooling level) in 1938®wever, there are other problematic
areas in Uruguay’'s educational system, for which the augmatie still trying to find a solution, for
example, the low performance at the secondary education level.
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In Uruguay, the dominant provider at all levels of educaisothe public sector, as it is shown in
Table VIIL.1. This ensures that students have equal oppdetirof having access to the whole
education cycle, which is not restricted in any way, eithethayging fees or by selection processes,
even at the tertiary level. But, according to the data of thdasivinof Education (MEC, 2008),
coverage is very different across levels. The coverage at the prievatyis high, 93.2% (among
population aged 14-15), but the coverage at higher levefsiéh lower. At lower secondary, only
64.3% complete the level (among population aged 17-18)atahigher secondary, completion rate is
as low as 34.8% (among population aged 21-22). Actuallpriblelematic situation starts at the lower
secondary level where not only 64.3% of students completletiel, even when it is compulsory, but
also where the gap with developed countries starts to widemtffrie level upwards.

TABLE VII.1
PUBLIC-PRIVATE PARTICIPATION, BY EDUCATION LEVEL
(In percentage)

Public Private Total
Pre-primary 67.5 325 100
Primary 74.6 25.4 100
Lower secondary 85.1 14.9 100
Upper secondary 86.1 13.9 100
Tertiary non-university 99.4 0.6 100
University 85.0 15.0 100

Source: MEC (2008).

Moreover, the coverage is very unequal across socioeconomic gialghs.VIl.2 shows, for
selected ages, that coverage does not differ much across socioecgrmmps at the primary level,
but it does differ much at the higher levels. For instangdpiver secondary, while almost all in the
highest quintile complete this level (95.9%), less than d@lo in the lowest quintile (42.8%). The
situation is even more unequal for the upper secondary eduaatiereas 76.5% of the richest people
complete the level, only 10.7% of the poorest achieve that. udhelstribution of coverage adds
another dimension to the problem of early dropouts frarettucational system.

This leads to a different composition of income groups log&iibnal attainment. Table VII.3
shows that, whereas the major part of the lowest quint8e3¥%6) has only primary education, the
major part of the highest quintile (55%) has tertiary edanati

TABLE VII.2
EDUCATIONAL ATTAINMENT, BY INCOME QUINTILES
AND SELECTED AGES, URUGUAY

Quintile Aged 14-15 with Aged 17-18 with complete Aged 21-22 with complete
complete primary lower secondary higher secondary
1 88.5 42.8 10.7
2 955 64.4 25.6
3 97.8 79.0 355
4 98.6 84.7 52.9
5 99.7 95.9 76.5
Total 93.4 64.3 34.8

Source: MEC (2008).
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TABLE VII.3
COMPOSITION BY EDUCATIONAL ATTAINMENT (COMPLETE OR
IN EXTREME INCOME QUINTILES, URUGUAY

INCOMPLETE)

Quintile Lowest quintile Highest quintile
Primary 53.3 6.7
Secondary 43.2 38.2
Tertiary 2.0 55.0
Total 98.5 99.9

Source: MEC (2008).

The above information shows important shortcomings inltheyuay’'s educational system.
The focus of this paper is to discuss how these shortceningld/would affect the long-term
Uruguayan economic performance.

2. Education, labour market, trade and production

This section describes productive sectors in Uruguay in ¢odark the analysis of education, skills,

and trade. For this purpose, some basic indicators are ceinpsing 2005 data. To start with,

workers are classified according to schooling level: a) unskibedmplete basic education (less than
9 years of schooling); b) medium-skilled: complete basic eucand higher education incomplete
(9 to 15 years); and c) skilled: 16 years or more, corrgBpgrio a university degree (with a degree
of an average length of 4 years) or further studies.

At the aggregate level, as can be seen in Table VII.4 panel &rthees sector is the main
employer in the Uruguayan economy: almost all skilled workessemployed in this sector (93%).
Panel b of Table VII.4 shows that unskilled workers accéonti0% of the employment, but the
composition of the sectors, by type of labour, differsesghs the participation of skilled labour is
16% in the services sector, it is only 4% in the goods sethe table shows that a consideration of
more than two skill levels is relevant to better describe theacteaistics of employment across
sectors; in particular, it shows that the participation of iomaeskilled labour is high and similar
across sectors.

TABLE VIl.4
COMPOSITION OF EMPLOYMENT, BY LABOUR TYPE AND SECTO R
(In percentage)

Panel a
Unskilled Semi-skilled Skilled Total
Goods 31 20 7 23
Services 69 80 93 77
Total 100 100 100 100
Panel b
Unskilled Semi-skilled Skilled Total
Goods 54 42 4 100
Services 35 49 16 100
Total 40 47 13 100

Source: Own elaboration on processed data from INE.

188



ECLAC Project Documents collection Trade, povengd aomplementary policies in Latin America

As Table VIIL.S5 shows, the services sector is mainly orieritedhe domestic market,
accounting for only 18% of the country’s exports, about bilWwhich correspond to transport and
travel, which is 16th in the ranking of sectors by skilhtemt. Thus, as goods account for 82% of the
exports, the Table VII.4 panel b data reveal that the mostrienggpressure coming from external
demand is on intermediate qualified workers rather than ondkegkilled.

TABLE VII.5
EMPLOYMENT, PRODUCTION, AND EXPORT, BY SECTOR
(In percentage)

Employment GDP Export
Goods 23 25 82
Services 77 75 18
Total 100 100 100

Source: Own elaboration with data from BCU andcpssed data from INE.

At a more disaggregated level, we can refine the analysis. Tabt sfibws the 15 major
contributors to total exports, ranked by share of each sactdotal exports, and also the
corresponding ranking position for several other variafiles.first column of the table is the ranking
by exports, the second is the position in the rankindghafes in total employment, the third shows the
position in the ranking according to the sector contenskifed labour (15 or more years of
education), and the last one shows the position in the @okicontributors (shares) to GDP.

The table shows that, among the 15 top exporting seclotisere are three sectors from the
services group: transport and travel, information technolo@i®sand research and development
(R&D)-related activities, and financial services; and that 2) theeethree of the top five skilled
labour- intensive sectors: IT and R&D-related activities, firgrsgrvices, and oil refinery.

The general picture will be more complete with a table preseamtidgferent selection of
sectors. Table VII.7 selects the 15 sectors with more skiteagrwhich ranking is shown in the first
column. In the rest of the columns, as in the previous tdbée rankings in GDP, exports, and
employment are given. The ranking of the sectors with motecskitent shows that 1) eight (out of
15) sectors included are services; 2) the sectors with mdiecsktent are almost non-traded:
teaching activities and health and social services; 3) seven the tdp 10 contributors to the GDP
are included in the list; 4) only two of the top 10 cdnitors to exports (financial services and oil
refinery) are included in the list.

TABLE VII.6
RANKING POSITIONS BY SEVERAL VARIABLES OF TOP 15 EX PORTING SECTORS
Skill

Exports  Employment content GDP
D.1511.0 Meat production and processing 1 19 39 21
I.LRRTT.0 Transport and travel 2 17 15 17
D.23TT.0  Oil refinery 3 40 5 20
D.19TT.0 Leather products 4 24 41 37
D.1520.0 Dairy products 5 26 24 24
D.154S.0  Sugar, cocoa, and confectionary 6 39 23 14
A.011T.0  Crops and related services 7 10 36 15
J.TTTT.0 Financial services 8 14 4 3

(continues)
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Table VII.6 (conclusion)

Skill

Exports Employment content GDP
D.17TT.0 Textile production 9 22 30 26
D.153T.0  Mill production 10 33 40 35
D.151R.0  Processing of fish, fruits, vegetables, et 11 32 34 38
D.25TT.0  Rubber and plastic products 12 31 26 31
D.RRTT.0 Metals, machinery, and equipment 13 15 18 18
D.24UT.0 Other chemicals 14 35 14 29
K.RRTT.0 Rental equipment, IT, R&D, and others 15 7 3 9

Source: Own elaboration with data from BCU and pssed data from INE.

TABLE VIL.7
RANKING POSITIONS BY SEVERAL VARIABLES, SELECTING T OP 15 SECTORS
BY SKILL CONTENT

Skill content GDP Exports Employment

M.BOTT.0  Teaching activities 1 10 40 5
N.85TT.0 Health and social services 2 6 41 3
K.RRTT.0  Rental equipment, IT, R&D, and others 3 9 15 7
JTTTT.0 Financial services 4 3 8 15
D.23TT.0  OQil refinery 5 20 3 40
D.24ST.0 Pharmacy 6 36 20 29
Public administration and defence;
L.75TT.0 administration of retirement funds 7 4 37 4
1.64TT.0 Telecommunications and postal services 8 7 25 19
ETTTT.0 Electricity, water, gas 9 11 29 21
D.22TT.0 Printing and editing services 10 30 30 24
O.TTTT.0 Other community services 11 13 38 9
D.24RT.0 Fertilizers and chemicals for agriculture 12 43 31 43
K.70TT.0 Real estate 13 1 35 28
D.24UT.0  Other chemicals 14 29 14 34
I.LRRTT.0 Transport and travel 15 17 2 18

Source: Own elaboration with data from BCU and pssed data from INE.

Table VII.8 shows the 15 major contributors to total GEalRked and also the ranking
positions for other several variables. Among the 15 majotribators to the GDP, there are six
sectors listed in the top 10 of higher skill content (foahservices, public administration and
administration of retirement funds, health and social sentielesommunications and postal services,
IT and R&D-related activities, and teaching activities), but dhlge top 10 exporters (financial
services, sugar and confectionery, and crops and related services).
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TABLE VI1.8
RANKING POSITIONS BY SEVERAL VARIABLES, SELECTING T OP 15
CONTRIBUTORS TO GDP
GDP Employment Skill contentExports

K.70TT.0 Real state 1 29 13 35
G.TTTT.0 Retailers, car servicing and similar segsi 2 1 19 39
JTTTT.0 Financial services 3 14 4 8

Public administration and defence; administratibn o

L75TT.0  otirement funds 4 7 37
F.45TT.0 Building sector 5 32 40
N.85TT.0 Health and social services 6 2 41
1.64TT.0 Telecommunications and postal services 7 18 8 25
A.012T.0 Livestock and related services 8 28 21 24
KRRTT.0  Rental equipment, IT, R&D, and others 9 7 3 15
M.80TT.0 Teaching activities 10 5 1 42
E.TTTT.0 Electricity, water, gas 11 20 9 29
1.60TT.0 Ground transport 12 9 31 28
O.TTTT.0 Other community services 13 8 11 38
D.1545.0  suygar, cocoa, and confectionery 14 39 23
A.011T.0  Crops and related services 15 10 36

Source: Own elaboration with data from BCU and pssed data from INE.

Finally, Table VII.9 lists the 15 fastest growing sectorsirty the period 1997-2005,
measured by the annual accumulative rate of growth of GDPgdilmnperiod. The table shows that,
among the fastest growing sectors in the recent period, & dhe5 of the top 10 major contributors
to GDP (telecommunications and postal services, IT and R&Detkehttivities, livestock and related
services, real estate, and teaching activities); b) there are 5toptth® contributors to exports (sugar
and confectionery, meat processing, dairy products, crops atddaervices, and oil refinery); and
c) there are 4 of the top 10 sectors with higher skill car{terecommunications and postal services,
IT and R&D-related activities, oil refinery, and teaching atitig).

TABLE VII.9
RANKING POSITIONS BY SEVERAL VARIABLES, SELECTING T OP 15 SECTORS, BY GDP
GROWTH, 1997-2005

GDP growth  Employment  Skill content GDP Exports

D.154S.0  Sugar, cocoa, and confectionery 1 39 23 14 6
I.64TT.0  Telecommunications and postal services 2 8 1 8 7 25
D.25TT.0 Rubber and plastic products 3 31 26 31 12

Production of wood and wood products,

D.20TT.0 except furniture 4 27 42 32 16
D.1511.0  Meat production and processing 5 19 39 21 1
D.24RT.0 Fertilizers and chemicals for agriculture 6 43 12 43 31
D.SSTT.0 Vehicles and transport equipment 7 37 25 4 3 18
K.RRTT.0 Rental equipment, IT, R&D, and others 8 7 3 9 15
D.1520.0  Dairy products 9 26 24 24 5
A.011T.0 Crops and related services 10 10 36 15 7
D.23TT.0  OQil refinery 11 40 5 20 3
A.012T.0 Livestock and related services 12 28 21 8 24
M.80TT.0 Teaching activities 13 5 1 10 42
D.151R.0  Processing of fish, fruits, vegetables, et 14 32 34 38 11
K.70TT.0 Real estate 15 29 13 1 35

Source: Own elaboration with data from BCU and pssed data from INE.
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The previous tables allow us to draw an initial general pictiirthe link between skill
formation, trade, and growth. This can be summarized as fllow

() In the Uruguayan economy, the services sector is the mgiogen, and almost all
skilled workers are employed in this sector (93%).

(i) The services sector is mainly oriented to the domestic ehaakcounting for only 8% of
the country’s exports, about half of which correspond dagport and travel, which is
15th in the ranking of skill-intensive sectors.

(ii) However, among the 15 top exporting sectors, there laeetof the top five skill-

oil refinery.

(iv) In the list of the 15 major contributors to GOXRere are six of the top 10 skill-intensive
sectors; between the faster growing sectors in the 1997-28@&dpmeasured by the
annual accumulative rate of GDP growth, there are four outeofajh 10 sectors with
higher skill content.

All these then show that the skills are relevant to both réxgo and non-exporting
enterprises, with an important role to induce growth, gibenperformance of the dynamic sectors.
Finally, to draw a stylized picture of the Uruguayan econdraged on which the simulations will be
better analysed, Tables VII.10 and VII.11 present data in the semitors: primary, manufacturing
and services traded and non-traded. Table VII.10 shows the seaticgpation of skilled labour in
the primary and manufacturing sectors but the highest inmaaein the traded services sector.

TABLE VII.10
EMPLOYMENT COMPOSITION OF AGGREGATED SECTORS
(Percentage)
Unskilled Semi-skilled  Skilled Total
Primary 69 27 4 100
Manufacturing 44 52 5 100
Services traded 28 53 20 100
Services non-traded 37 48 15 100
Total 40 47 13 100

Source: Own elaboration based on SAM 2005 (sea&tral. 2009).

TABLE VII.11
PROFILE OF AGGREGATED SECTORS
(Percentage)
Skill

Employment content GDP Exports
Primary 9 5 8 7
Manufacturing 13 8 17 74
Services traded 15 25 22 18
Services non-traded 63 20 54 1

Source: Own elaboration based on data form: SAM52(3@e Terra et al.
2009), Uruguayan Central Bank (BCU) and Nationai<tis Bureau (INE).

Finally, Table VII.11 highlights the relevance of non-tradedises to employment (almost
two-thirds) and GDP (more than a half), while the particqpatdof manufacturing in exports is
dominant (three-fourths).
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D. Scenarios and assumptions

The simulation exercise aims to highlight the relevance of eduehfpolicies to mediate the effects
of trade policy or global trends on productive activiti€here follows a hypothetical experiment
where the economy follows different patterns of endowmenttiron order to investigate the way in
which these affect the results. The exercise simulates changes @ortiposition of the inflow of
workers delivered to the market; the underlying assumptiaias differences in the patterns of
endowment growth are explained by different educational perfaesgwolicies.

The benchmark for this simulation is a skill-scacoantry with skill-intensive services sectors
producing mainly for the domestic market. However)-skitensive services have become increasingly
traded globally and Uruguayan exports have followed ttend. The sector is under a liberalization
process after the Uruguay Round; the potential cainemy-wide effects of trade liberalization on
services are reviewed, for instance, by HoekmafgR0OTrhe novelty of this non-traditional export in
developing countries is that, in general, it involg&sl- intensive activities (e.g., banking, insurah
Thus, the increasing trend in external demand faficgss from developed countries is simulated for an
alternative pattern of endowment growth. The exercissists of a simulation of external demand for
services in alternative scenarios of endowment tirowhich is described below.

1. Increase in the external demand for services
According to WTO (2008) data, growth rates of aggregate sedtwing the period 2000-2007 are:
TABLE VII.12

WORLD EXPORT GROWTH RATES
(In percentages)

2000-2007
Agriculture 4
Oil and mining 35
Manufacturing 6.5
Services traded 12

Source: International Trade Statistics, 2008, World
Trade Organization.

So, we projected growth rates for a time horizon of 20 yesfsllows:

TABLE VII.13
PROJECTED RATES OF GROWTH FOR NEXT 20 YEARS
2005-2025
Primary 119
Manufacturing 221
Services traded 865

Source: Own elaboration.

In the group of traded services are included the followingides:

TABLE VI.14

LIST OF TRADED SERVICES
H55TTO Hotels and restaurants
I60TTO Ground transport
164TTO Telecommunications and postal services
IRRTTO Transport (air and maritime) and travel
JTTTTO Financial services
KRRTTO Rental equipment, IT, R&D, and others

Source: Own elaboration based on export orientation
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2. Exogenous endowment growth

For labour, we assumed a projected growth of the active papuktil0% based on projections for
2005-2025 from INE. The increment for capital was proje@&uhg the average rate of growth in the
last 20 years, which is a conservative estimate, given that, lbasdte average gross investment
growth rate in the last 10 years (1998-2008, data from)B@¥ projected growth would be higher.

Three alternative scenarios of endowment growtttansidered according to the mix of workers
produced by the educational system (the total &ser®f labour is the same in all the alternativies).a
time horizon of 20 years, the following valuestfue different scenarios are considered:

TABLE VII.15
ENDOWMENT GROWTH: TIME HORIZON OF 20 YEARS
ESCO ESC1 ESC2
Skilled 10% 21% 10%
Semi-skilled 10% 5% 21%
Unskilled 10% 10% 3%
Capital 20% 20% 20%

Source: Own elaboration.

In the base scenario (Escenario 0, ESCO0), we assumed thabjetetqat increase in all types
of labour is the same as that in the population; the atemarios assume alternative patterns. The
basic assumption is that alternative patterns of labour br@as¢ policy-induced: a policy of
enhancing higher education (so, reducing dropouts and condgqfamturing the formation of
skilled labour-ESC1) and a policy of enhancing basic educétms reducing dropouts at the basic
level and consequently reducing unskilled labour and increas#agum-skilled labour-ESC2) are the
basic policies underlying Scenarios 1 and 2.

TABLE VII.16
COMPOSITION OF THE INFLOW OF WORKERS
(In percentage)

ESCO ESC1 ESC2
Skilled 16 35 16
Semi-skilled 33 15 70
Unskilled 50 50 14

Source: Own elaboration.

E. Simulation results

The focus of the comments on the simulation results witirbéhe effects of the shock on the labour
market and the productive sector, and these results will be arethpwith those obtained for
alternative (assumed to be policy-induced) patterns of endovwgrmmth.

Table VII.17 shows the effects of the shock on wages, withvéatitbut education policy.
Column 3 displays the marginal effect between a situationamithwithout an external shock, which
reveals that it will rise the relative return of medium-skiltgdl skilled wages, increasing the wage
gap with the unskilled. Columns 4 and 5 of the same tablgpaa@rthe results of the shock under
alternative patterns of endowment growth compared with thdbe i&conomy follows today’s trend
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(status quo), presenting the resulting marginal effects negpect to ESCO (column 2). These results
show that, if the production of skills is enhanced, thisreduce the wage gap, both in the alternative
where the skilled labour is favoured (column 4 ESC1, enharfuiwer education, thus reducing
dropouts) as its return declines, and also in the alternatieeewmedium-skilled labour is favoured
(column 5 ESC2, enhancing basic education, thus reducing udsopad unskilled labour) as the
return of unskilled labour rises.

TABLE VII.17
RISE IN EXTERNAL DEMAND FOR SERVICES — EFFECT ON WA GES
) ) ©) 4 (5)

ESCO ESCO Marginal ESC1 ESC2

without with shock (2)-(2) Growth skilled Growth medium
shock biased skilled biased

Wy 3.0 17.1 14.1 0.1 7.2
W, 25 20.2 17.7 4.4 -7.8
We 1.7 19.1 17.3 -8.3 0.6

Source: Own elaboration based on simulation results

Notation: w are wages. u, m, andeder to unskilled, medium-skilled, and skilled labour,
respectively.

Table VII.18 shows the effects of the shock on the outpptarluctive sectors, also with and
without education policy. Column 3 shows that the projeetguinsion of the external demand will
bias growth mainly towards traded services, against the priseatgr. Columns 4 and 5 display the
marginal effects if the patterns of endowment growth were togehas expected, growth in skilled or
medium-skilled will favour the expansion of services, whisk those factors more intensively. This
shows that any alternative pattern of endowment growth différem the status quo will ease the
expansion of the production of services, in particular thesketl, allowing them to take advantage of
the global trends in growth of trade. On the contrary, itlwawnleduced that a pattern of endowment
growth along the lines of the country’s comparative advantage §tiatus quo mode”) promotes the
expansion of traditional competitive sectors but with moegirality as seen in Table VII.17.

TABLE VII1.18
RISE IN EXPORT OF SERVICES — EFFECT ON OUTPUT OF PRODUCTIVE SECTORS
(1) (2) (3) (4) (5)
ESCO ESCO Marginal ESC1 ESC2

without with (2)-(1) Growth Growth medium

shock shock skilled biased skilled biased
Primary 15.1 1.0 -14.2 -0.5 -1.2
Manufacturing 15.2 19.7 4.5 -0.7 1.0
Services traded 14.2 55.4 41.2 0.5 5.0
Services non-traded 14.1 22.9 8.9 0.0 2.2

Source: Own elaboration based on simulation results

Table VII.19 shows the effect of the shock on exports, aitt without education policy.
Column 3 of shows that the shock results in a dramatiatgrof services exports. This is even
reinforced when alternative patterns of endowment growth are siali-intensive than the status
guo, as can be seen in columns 4 and 5, in particular, Wwhgrdduction of medium-skilled labour is
enhanced (ESC2) as these activities are mainly intensive in mea#illed labour (53% on average,
see Table VII.10).
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TABLE VII.19
RISE IN EXTERNAL DEMAND OF SERVICES — EFFECT ON EXP ORTS
(1) (2) 3) (4) (5)

ESCO ESCO with Marginal ESC1 ESC2

without shock (2)-(1) Growth Growth medium

shock skilled biased skilled biased
Primary 14.3 -17.8 -32.2 -0.3 -2.5
Manufacturing 13.0 38.1 25.1 -0.9 -0.3
Services traded 13.5 291.0 277.5 1.4 16.4

Source: Own elaboration based on simulation results

At a more aggregated level, the effects of the shock on GDP esenped in Table VII.20,
which shows a marginal effect of the shock on GDP of aro%adHowever, this effect can vary
substantially according to alternative policies. While thecpalinder scenario 1 will have an almost
negligible effect on GDP, the policy of enhancing the prodoaifcsemi-skilled labour will produce a
significant marginal expansion of GDP by an additional 2 péagenpoints due to a broad use in the
economy of that factor.

TABLE VII.20
RISE IN EXTERNAL DEMAND OF SERVICES — EFFECT ON GDP
(1) (2) (3) 4) (5)
ESCO without ESCO with Marginal ESC1 ESC2
shock shock (2)-(1) Growth Growth medium
skilled biased skilled biased
GDP 14.3 19.7 5.3 0.1 2.1

Source: Own elaboration Own elaboration based malation results.

The analysis at the disaggregated level will provicee insights on the effects of the shock on
the activities in the traded services sector. TablY presents the effects on output with and withou
the shock and the marginal effects in column 3 digglagnking in descending order. The table shows
the greatest impact of the rise in external demandrémled services on transport-related activities,
especially those by air and sea, followed by finarsgalices and IT and R&D- related activities.

TABLE VII.21
RISE IN EXTERNAL DEMAND OF SERVICES — EFFECTS ON OUTPUT
(Disaggregated results)

(1) ) ®) (4) (%)

ESCO ESCO Marginal ESC1 ESC2
without with (2)-(1) Growth Growth
shock shock skilled medium
biased skilled
biased
IRRTTO  Transport (air and maritime) and travel 15.8 1979 182.1 -3.0 104
160TTO Ground transport 12.5 40.2 27.6 -2.0 3.2
JTTTTO Financial services 15.1 395 24.4 1.2 5.8
KRRTTO Rental equipment, IT, R&D, and others 14.8 8.2 134 6.9 6.2
H55TTO  Hotels and restaurants 12.1 21.3 9.2 -0.9 1 2
164TTO Telecommunications and postal services 14.8 20.9 6.1 0.2 2.2

Source: Own elaboration Own elaboration based malation results.
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Columns 4 and 5 of Table VII.21 show the effect of the sharider policies different from
the status quo. It implies that any policy aimed at upgegitie quality of the labour force will enable
a greater expansion of IT and R&D-related activities and finanewdices, both of them skill-
intensive activities among the traded services. However, a poi@yted to enhancing the production
of medium-skilled labour (ESC2) will favour the expansidrall the activities, as this type of labour
is used heavily in all sectors.

F. Conclusions

At the global level, trade in services has been thstrdynamic sector, with an average growth rate
about double that in the primary and manufacturiagtass. However, the three activities have a
completely different composition in terms of typelaifour, services being the most skill-intensive. In
Uruguay, the formation of human resources shows akeveraknesses; which leads one to ask: Is
Uruguay prepared to take advantage of the opporsrojpen in the global market? If not, what are the
consequences?

The situation of the Uruguayan education sector and the chastcgedf the labour market
were described in the paper. On one hand, a problem at the sgclavehiof the education sector
was identified, where only two-thirds of individuals coetpla compulsory level. On the other hand,
the description of the labour market shows a very differemtpeosition of the goods and services
sector by labour type: on average, services are more skill-inetigin the goods-producing sectors,
but pressure on the demand for medium-skilled labour igasim both groups.

The analysis of the Uruguayan data on skills, trade, growth shows some important facts.
First, even when the main exporting sectors have adugtent of unskilled labour, there are some skill-
intensive sectors with a high exporting profile, Warich the development of human resources is a key
element in the context of increasing external dem&edond, as all sectors demand a significant share
of semi-skilled labour, it seems that there is atgpeassure coming from the external demand for
intermediate qualified workers. Third, some of thdl-skkensive sectors have shown dynamism in
recent years and are included in the list of thee§hgirowing sectors, which is independent of external
demand. So, the analysis of the data shows thatdkdibd and medium-skilled labour are key factors
for growth, resources that are deficient in Uruguathapaper has described.

A simulation exercise was tried consisting of an increase farrd demand for skill-
intensive services, following the global trend of trade iwises and the increasing participation of
Uruguay in such trade. The pressure on relative wages and &ictoation was the focus of the
simple exercise. It is shown that, in this scenario, the wagewould widen should the pattern of
endowment growth follow the current trend; however, changesuah a pattern towards more
participation of skilled or semi-skilled labour would favoa reduction in the wage gap. The
simulation may well represent episodes of rises in demanthet by increases in supply, often cited
as the cause of the increase in the skill premium in many Aatigrican countries.

The results of the exercise suggest several lires de@eper analysis. The results show that, im&exb
where the educational system does not improve if®rpgance, the scenario of increasing external
demand for services leads to an increase in the gagacross qualifications. But this is not a necgssa
result. Educational policies aiming at improving éfiiciency of the education sector will contribute to a
better matching between demand and supply of qudidicg allowing the expansion of dynamic
sectors with a reduction in inequality. The logictlee exercise is to provide some insights on the
economy-wide effects of a novel global phenomenon sschhe expansion of trade in services;
however, the scenarios may be relevant to otherrattshocks (e.g., changes in commodity prices) or
other domestic policies such as the promotion afrfishow defined”) strategic sectors.
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VIIl. Poverty and income distribution in Latin
America: on the complementarities between trade
policy and social public spending

Ramoén Lopez

A. Introduction

Trade liberalization often implies important changes in the csitipo of production as well as in
output and factor prices with significant impact on both el of aggregate income and its
distribution. These changes may induce negative consequenceakefogpoor and for income
distribution (Goldberg and Pavcnik, 2004 and 2007). Kcpassue is how to mitigate the potentially
negative effects on the poor and on equity that increasing tpgtmess may entail.

Studies have focused on the role of social policies and emergetigyoverty programs to
limit the social costs associated with major restructuringcohomic activity. In fact, some countries
in Latin America have implemented large social transfer programsnitigate the negative
consequences of such economic restructufindowever, the welfare of the poor and other low
income classes depends more on stocks of social or human cathital than on flows of social
spending? While social spending contributes to build social capitaftién takes time to achieve its
impact; one of the main effects of these programs is theirilgotibn to gradually building up stocks
of social or human capital while the instantaneous direct effadt®osehold welfare are likely to be
of second order of importance and also mainly short-lived.

If the financing of the new social programs is through aaeation of public spending an
important question is what other spending items are cut. Reteties have shown that certain
countries in Latin America devote more than 50% of their revetwesoviding subsidies to small

™ Throughout this paper we use an extended definifosocial spending to include not only directiabtransfers but also social

security, spending in education, health care, sboiasing, and related items.

Even direct social transfer programs can be regh@abs building units in constructing the necessagial infrastructure to

“reach” the poor and allowing the poor to get bretteurishment and education both of which involieek effects that take years
of consistent flow spending policies to build. Sgieg on other social goods such as education awdthhare obviously

contributions to build human capital stocks.
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economic elites to the detriment of spending in social aner giliblic goods that generally are pro-
growth and tend to benefit the majority of the populatinot merely the wealthy (Lopez and
Galinato, 2007). So, one may speculate that cutting non-sdisidies to finance the build-up of
social capital may be an effective way of promoting equity addaing poverty.

In addition, there is the issue of the effectiveness of sgpi@hding to raise household
income, especially of the poor. An important question is drebr not social spending is in fact
targeted to the development of social capital stocks that bemeflidorest segments of society and
whether social capital stocks are effective in reducing povertyirauine disparities. There is a
suspicion that many social programs in Latin America, inclydirpenditures in public education,
health care and others, are in fact poorly targeted and create soitaltbapend up benefiting more
the middle and even upper classes rather than the poor (Gaf@d@).

The conventional approach in the literature has lieeexamine the poverty and distribution
effects of trade policies and fiscal policies safiy. A common feature of the vast trade policgleation
literature summarized by Goldberg and Pavcnik’sOg20comprehensive survey article is that the
connections between trade liberalization and inégwand poverty are established making abstraation
the fiscal spending environment which may nonefiseédfect the size and even direction of the impact
trade policy. This piecemeal approach continugsdwail in more recent analyses of trade policgtasvn
by the more recent survey by Goldberg and Pav@d®4) and by Perry and Olarreaga (2006).

Similarly, the literature examining the effects of fiscal polizy poverty and inequality has
largely made abstraction of the role of the trade regime in affettisn consequences of trade policy
(van de Walle, 1998; Chu et.al., 2000; Wodon et.al., 2G08i et.al., 2008; Lépez and Torero, 2010;
Lépez and Islam, 2008). This piecemeal evaluation approackely tio contribute to explain the
often contradictory findings encountered in these literatufe$orl example there are important
complementarities between fiscal spending in social goods aael frolicy, the partial evaluation of
each of these policies may vyield highly unstable results; whemauthor uses data for countries that
spend a lot in social goods the effect of trade liberalizatiay Ipe large, pro-poor and pro-equity, but
authors analyzing countries where social spending is low wealh opposite conclusioffs.

In this paper we break with this traditional pieeaapproach. We evaluate the poverty and
distributional effects of fiscal spending and traadicies within a simultaneous framework. We pdevi
the first systematic analysis testing for the exise of complementarities between trade and fiscal
spending policies using data from Latin Americaésc&l expenditures often lead to the creation pitah
stocks that over time impinge on the income of wadous household groups. We focus on the
complementarities and substitutions that may &ese/een these government-provided capital stoats an
trade policies for household incomes. We distirtglbsetween government-provided social or human
capital stocks created over time mostly throughegawient expenditures in social goods and goverament
provided non-social capital stocks created oveg ti;mgovernment spending in non-social goods.

A hypothesis that we test is that government-prexvidocial or human capital stocks tend to
make the benefits of trade liberalization larger batter distributed across the households and that a
more open trade regime increases the pay-off of scafatal especially for the poorest households. In
addition, we test the hypothesis that the effecboied capital is enhanced by a more open trade regime

To test the above hypotheses we use existing dataafin American and Caribbean countries
on public spending over the period 1987-2006. Wegaosernment spending in social programs series to
construct stocks of government-provided social edpind series of spending in non-social goods to
construct series of non-social capital stocks. Irit@td we use measures of the degree of trade openne

™ Even the few studies of fiscal policies that “goiit for the trade regime or studies of trade |dimation that

control for certain aspects of fiscal policies du really deal with the issue of interaction amgudjcies; that is,
merely controlling for the other policies does bgtitself allow one to measure and test how theatiffeness of
one set of policies affect that of the other one.

Government spending rarely has merely instantameffects; expenditures create capital in the fofraocial or
human capital and non-social capital includingasfructure and others.
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available in the literature that are computed aripufal each country in the region. These data is
combined with data from periodical household surviegglemented in many countries that allow
computing various measures of poverty and incorsiiliition. We examine how the size of the effect
of trade openness on poverty and, more generallyriaatistribution, is affected by the social and non-
social government-provided capital stocks. If tlypdthesis that trade liberalization and government-
provided social capital is correct we would exphet the estimated elasticity of poverty with respect
trade openness be lower in countries that have gieateapita social capital stocks than those that have
a lower stock. If trade openness (ceteris parilmasgases poverty the size of such effect would Wwero

in countries exhibiting a higher social capitalci&t@nd if the effect is to decrease poverty thisoef
would be magnified in countries lower stocks of abcapital.

B. Econometric model

1. The basic specification

We divide the total household population of a courmto M social groups to reflect the income
distribution. We assume that the per capita houdelmgiome of a particular group at time t in

country | . Yii » is determined by the per capita stock of goventrpeovided social goodsSjst , per

capita stock of government-provided non-social goﬁﬂs, which in turn are related to past allocations

of government expenditures in social and non-so@allg, respectively. In addition, we hypothesize

that income distribution is associated with the ¢t per capita GDP{J.t by characteristics of the

trade regime,Z . , by unobserved random or fixed effects specifih@gocial group in each country,

jitr
zﬁij , by country-specific time-varying effect\’a’:,t , and a random dis‘curbanc‘é}t .

Thus, if there are M household groups, we have a systemegfulsitions such as,
D) V=G e oY tag £ +a, ST VHE i=12,...M

Importantly, the time-varying effect&i'jt , which are a generalization of the standard fixed

effects, control for a myriad of possibly unobserved (deast hard to measure with precision) and
hence omitted time-varying country variables that may affectirtbeme of the various groups
including macro and microeconomic policies, external shockstuitishal changes and so forth.

That is, the specification postulated in Equation (1) cositfoi both group specific effectﬁ.,j,
allowing them to be different within and across countrieselsas for non-random country-specific
effects that change over time in a different way for each coumTtrM.(AIso we note that the

parameter vectorel,; , @, ,d4 , andQ,; are all allowed being different for each of the M household

income groups considered in order to allow for differerdfédcts of the respective variables on the
per capita income of each particular group. The flexibility tomege such a large number of
parameters is possible because we jointly estimatdltieroup income equations.

The system estimation of the complete income distributged there is more flexible and
more general than most other specifications popular in theingxisterature which use isolated

S Data on some important economy-wide variables, iaxes, subsidies, various components of prisepétal stocks,

and so forth) can often be estimated from exissitagistics but with a low degree of precision. Thuse could use
these estimated variables but at a high cost adedcivith increased measurement errors biasescchyg@e use of
explanatory variables that are gauged with littlecjsion. We choose instead to use a more parsimsrninodel
specification that relies on few conventional erplary variables but that rely on country time-wagyeffects to
control for the possible omitted variable biasemeisted with such a parsimonious model.
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measures of income distribution or poverty (such as Ginffic@eits, proportion of the population
below the poverty threshold, per capita income of the poqtestile, and so forth). This flexibility is
due to the large number of degrees of freedom which, in pemmits us to use methods such as the
country time-varying effects which demand a great deal of chisens.

The above model postulates that group per capita incomes are a&sstaigihe stocks of
government-provided capital accumulated through government sgeowitr many years, not directly
to the current flows of government expenditures. While aeehdata on the flows of government
expenditures for various key components we do not have diregsures of their respective stock
levels. We use a perpetual inventory model to construct cafpitiissseries for social and non-social
goods using the government-provided expenditures in saaidl non-social goods, respectively

(Griliches, 1979). The stock of publicly-provided sociabds at timel in country j (Sjst) is,

@ S =05+1-9) %,

where gs, are real government expenditures in social goods at tinend O, is the rate of
depreciation of social public goods. In addition the pegletwentory method derives the initial
stock of capital Sjso) as follows,
S
® S, = P
l7js + 55

where/7,; is the rate of growth of the government expenditure in sgoitis. Using (3) and (2) we
can construct a series of government-provided social capital st@kthe sample time. A similar
approach is used to estimate the stock of non-social goverpmided capital 5; ). A problem

with this approach is that one needs to assume the rates etiddpn that apply to each capital
stock. We use depreciation rates often used in the litedattinee check the sensitivity of the results
to varying the depreciation rates within reasonable ranges.

We estimate equation system (1) log differences. Expressgwhiges over time the system
of M equations become,

(4) gijt: Jiq:-l_az qY+aBE+ai41é+jtV+ﬁﬁ , i=1...M

— . Y — — .S = — L — . = — .
where, gy =Y — Y3 03 =Y T Y € = %: $—1 € = %nt $—1 2y =L~ G
Vi vjt - vjt—l

It is important to note that while the fixed groaffects @[/ij in (1)) vanish in (4) due to the

specification in differences the time-varying coyreffects (/; ) do not disappear and in fact play a vital

role in mitigating biases due to omission of coymirde unobserved variables. Alternatively, we may
assume thaqflij is random in which case Equation (4) can be erthttcinclude a random effect factor.

The change of the government stock variables from peribth t is equal to the government
spending at time—1 in the respective stock, less the depreciation of the stocls, Bimuadditional
advantage of using differences is that effectively using laggetead of current government
expenditures implicit in the stocks of government-providapitals mitigates possible biases in the
estimation of the coefficients due to reverse causality betweesrrgoent spending patterns and
household income groups. Under certain assumptions we alsaldustify the use of lagged trade
regime indicators instead of current ones. It is likely thahgles in the trade regime may not have an
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instantaneous effect on the income distribution across groupsler this assumption we could use
lagged values of both the government spending variables areddpethness indicators which may
mitigate reverse causality biases.

However, even if we use lagged values for the government speadd trade indicators we
could still have biases and inconsistencies if the lagged valubsse variables are correlated with
unobserved or omitted variables that in turn affect currentmghousehold incomes. But the fact that

we control for country-specific time-varying effectg,() prevents these biases as long as the omitted
variables in each country are economy-wide and not group-specific.

In the benchmark estimation we disaggregate the household®urtincome groups: the
poor, defined as the households in the bottom two gesntf the income distribution, the middle
class encompassing the households in the 41% to 70% ofctiae distribution, the upper middle
class including households in the 71 to 90%, and the fisthvinclude the households in richest 10%
of the distribution. Alternatively, we divide the houselsoldto the ten income deciles. Apart from
providing richer measures the use of all ten deciles instefadiogroups contributes to shed light into
the effects of the variables of interest into the poorest segroksbciety. We estimate the four or ten
equations as a SUR system.

2. Generalizations of the basic model

a) Trade openness and government-provided capital s tocks: interactions

Given our purposes we need to generalize (1) ant @)ow for interactions between the government-
provided capital stocks and the trade opennessaitmilfc These interactions measure how the effect of
trade openness on the income distribution prddileffected by the government capital stocks and vice
versa. Thus, Equation (1) is generalized to allowsfich interactions as follows:

(1) Yi :lpij +al$ T4, JY +a, z tay, js+ﬁljtsjtZ+ﬁ2jt $ Z'-j; V-ijg : i=12..M

where the group-specific coefficienﬁj and ,82i measure the interactions between the trade regime

and the effectiveness of government-provided social and noalssiocks. This specification in
differences becomes,

4) Op =0;§ +0; g[Y"'as 7ra, 88, PHBI" N +E
where Ith =(§-2(Z- Z,) and It? =(§"-9)(4- 7))

b) Joint estimation of trade openness

In addition we extend the system to M+1 equations by estignatirade openness relationship jointly
with the group income functions. We postulate that tradsogss as measured by a “structure trade
intensity” (SATI) index (to be defined below) is determirieg per capita income, the stocks of
government-provided social and non-social capital stockstaole tpolicies including import tariff
levels, tariff dispersion and the existence of free trade agreewrmahisy the country-specific time-
varying effects® The fact that we estimate this equation jointly with theigrincome equations give
us the degrees of freedom needed control for time-varyingtryoefiects in this equation as well.
Thus, the trade openness equation estimated in differencesfémenfollowing:

® The SATI index normalizes the trade flows of amty by its size, geographic location, populatad several
other natural structural factors that are likehaffect trade openness. In this way SATI capturasin the relative
degree of openness of the countries that are assdaiith factors such as trade policy that areroéndogenous
to the country in question.
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B)  Z=HE Y, G Y8 tQ m+Q, d+Q I+ A +yy

where m djt, and tr, are the annual change in average tariff, in tariff dispersioniraritle

it
number of free trade agreements, respectivAI}(,are the time-varying country effects, apd, is a
random disturbance.

It is expected that the average tariff level lowers trade openRessirade agreements may
increase or reduced the volume of trade; as is well known, agr@ements have trade creation and
trade destruction effects, so the net effect is in general amisigliatiff dispersion is also likely to
have an ambiguous effect on trade openness. Thus, the effects dfede treaties and of tariff
dispersion on trade openness are mainly an empirical matter.

C. The data

The average annual group per capita income is obtained from btisehrveys in the different
countries considered; the data was converted to purchase powgrirpaonstant 2005 US dollars.
We combine the data obtained from the Chen and Ravallion incagedlity data set available at the
World Bank’s PovcalNet, and the Socio-Economic Database fon latierica and the Caribbean
(CEDLAS and World Bank). Table VIII.1 shows a descriptfithe data used in the main regressions
and their respective sources. In the appendix we provide a syratatistics of these data.

The stocks of social capital have been created applying the “perjpetaatory method”
using the data on government expenditures for social andoo@ad-gems using expressions (2) and
(3). We have created the series of social and non-social goverprogitted capital stocks assuming
a 3% annual rate of depreciation for social capital and 6%dandh-social capital stocks.

The SATI was calculated following the methodology developedldnt Pritchett (1996), in
which the SATI is the residual of the following regressiasing the 18 countries included in the
sample of analysis:

In(Trade);, =a, +a; In( populatiol), +a, In( arep +a, In( areagg +a, In( GDPpercapjt:
+ay In(GDPpercapita_ s{, +a, OilExportefr a; IndEconomyg,

The definitions and sources of each variable used in the SAfdssgn are described in
Table VIII.LA2 in the appendix.

TABLE VIII.1
DESCRIPTION AND SOURCES OF THE VARIABLES USED IN TH E REGRESSIONS

Variable Description Source

Per capita INCOMe - erage yearly per capita income in Group 1 (0%%0 ~ Chen & Ravallion income inequality

of group 1 dataset available at the World Bank’s
Per capita income o . PovcalNet
of grou’:[)) 2 Average yearly per capita income in Group 2 (40%J  <nttp://iresearch.worldbank.org/Povcal

Net/jsp/index.jsp> & Socio-Economic
Average yearly per capita income in Group 3 (72690 Database for Latin America and the
Caribbean (CEDLAS and World Bank)

Per capita income o ) <http://www.depeco.econo.unlp.edu.ar/s
of grous 4 Average yearly per capita income in Group 1 (9194p0 edlac/esplestadisticas.php>

Per capita income
of group 3

(continues)
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Table VIII.1 (conclusion)
Variable Description Source

Per Capita Government Expenditures in the following
COFOG categories:
Education

Social Expenditure Health ECLAC Statistics

Housing
Social Protection and transfers

Per Capita Government Expenditures in the following
COFOG categories:

Non-social transfers

Non Social

Defense isti
Expenditure ECLAC Statistics

Economic Affairs
Public Order &Safety
Transport & Communications

Per capita GDP Self explanatory World Development Indicators

Per capita stock of government provided social tegpi
Per capita stock calculated using the inventory method, with 3% o
social capital depreciation and using the rate of growth of socia

expenditure to estimate the initial stock

Per capita stock of government provided non social
Per capita stock of capital, calculated using the inventory method hvé¢o
non-social capital of depreciation and using the rate of growth of-sonial

expenditure to estimate the initial stock

wn calculations

Own calculations

International Trade and Integration

Tariff Weighted average tariff Division, ECLAC, taken from WITS

Index that represents the number of treaties astieach International Trade and Integration

Treaties year for each country Division, ECLAC, taken from WITS

Standard deviation of the tariff divided by its gleied International Trade and Integration

Tariff dispersion average Division, ECLAC, taken from WITS

Score ranges from -10 to 10, with the more demimceat Polity IV

Polity2 nation, the higher the score. www.cidem.umd.edu
Years of duration Polity IV

of the last political Number of years since the most recent regime change

regime www.cidcm.umd.edu
Political Score that indicates how competitive is the Palitic Polity IV
Competition System www.cidcm.umd.edu

Source: Author’s elaboration.

D. The results
1. Specification tests

Table VIII.2 shows the joint estimates of the four per eagitoup income equations and the trade
openness equation allowing for interactions between the effettadsf openness and government-
provided social and non-social capital. We now implement vaspecification tests.

(1) Trade/capital stocks interactions

We tested for the joint significance of the trade/capital statiesactive effects finding that
these interactive terms are jointly significant. That is, wetetite hypothesis thg, = 8, =0 for

all i =1,...,4. As can be seen in Table VIII.2 the likelihood ratio test rejtat restricted model by a
significant margin. What this test shows is that the lewel composition of government-provided
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capital stocks are important determinants of the impact oé teadthe per capita income of the
household groups and that the effects of trade openness slobbid evaluated ignoring the level and
composition of publicly-provided capital.

(2) Country specific time-varying effects

We also tested for the validity of the country time-varyaffigcts against the restriction that
all country effects are fixed. That is, we tested the null thgsis that/,, =v; and A, = A, for all

| . As can be seen in the table the restricted fixed country effed¢! is rejected by a wide margin in
favor of the time-varying effect model.

Thus, the above two specification tests corroboragekdy tenets of this paper: that the effects
of trade policy and of government spending policiasircome distribution should not be evaluated
independently to each other, and that merely cdimigdior fixed effects is an inadequate procedure.

3 Biases due to endogenous capital stocks and trade policy index

Despite that the capital stocks are derived by accumulating lagyednghent expenditures
to the previous stocks it is possible that such lagged ditpess be correlated with omitted
concurrent variables which could bias the estimates. We argubd previous section that the fact
that we used time-varying effects largely minimizes such igk. nonetheless use instrumental
variables for both capital stocks and trade to see whether trenkéy qualitative results are affected
by the use of instrumental variables.

We use several political and institutional variables as idemgifynstruments including
measures of political competition, years of democratic stalahity the so-called Polity2 index, in
addition to the lagged trade policy indicators (average taaififf dispersion and treaties, all lagged
one period). The description of the politico-institutional variables t@nfound in Table VIII.1. We
postulate that the politico-institutional variables are correlaiéidthe stocks of social and non-social
capital because when institutions are more democratic and trangpalieiains are likely to be more
responsive to social concerns. One of the main social issl@gimnAmerica is the concentration of
income and poverty. So we can reasonably expect that more demsocatites will tend to spend a
greater fraction of public spending in social goods as opptossdbsidies that are often captured by
small elites. Thus, we expect a positive correlation between uhbtygof politico-institutional
variables and social capital stocks and a negative one with n@i-stocks.

The politico-institutional identifying instrumental varlab are also likely to satisfy the
exclusion restriction in the context of our model. The exclusiestriction requires that the
instruments be uncorrelated with the errors of the main gress That is, in our case should be
uncorrelated with the disturbances of the group income equdtdinte effects of the instruments
should take place via the variables that are instrumented, icabés the stocks of social and non-
social capitals and trade index). The fact that we control fag tierying country effects makes it
plausible that the exclusion restriction is in fact satisfigie time varying effects control for all
omitted economy-wide factors that may affect the distributibincome. Hence, they should also
control for any direct effects of the politico-institutiortaht are not channeled through the capital
stocks or trade index. That is, the often elusive exclusianatem is likely to be satisfied.

T political Competition is a key instrumental variahised. It combines information regarding Regutatib Participation
and Competitiveness of Participation. RegulatioRafticipation measures the extent that thereiadirty rules on when,
whether, and how political preferences are exptes€@ne-party states and Western democracies batlate
participation but they do so in different ways, tbemer by channeling participation through a singarty structure, with
sharp limits on diversity of opinion; the latter Bfowing relatively stable and enduring groupsémpete nonviolently
for political influence. The polar opposite is uguéated participation, in which there are no enayimational political
organizations and no effective regime controls olitipal activity. In such situations political cguetition is fluid and
often characterized by recurring coercion amongfisgi coalitions of partisan groups. Competitivened participation
refers to the extent to which alternative prefeesnior policy and leadership can be pursued impttigcal arena.
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Table VIILAL in Annex Il shows the results usingrée Stage Least Square (3SLS) estimators
instead of the usual single equation IV estimdtorder to allow for the disturbances across égosito
remain correlated. In this case we do not usedati®e terms so the estimated coefficients direstilgw
net effects (that is, this model uses the spetificashown by equation (4)). Below we compare ghes
results to the net effects estimated using ourtiraadk estimates (based on Equation (5)) and St
general the use of 3SLS did not affect the fundamheualitative results concerning the net effats
social and non-social capital stocks and of trggenoess on the group incomes. Thus it appearththat
use of country time-varying effects in conjunctiwith lagged fiscal spending variables to consttbet
capital stocks is an effective mechanism by iteeffrevent biases of the key coefficients.

2. Analysis of the estimates

We now turn to the analysis of the coefficient estimates. Ehémpact of the social and non-social
capital stocks on income distribution is the result of &ffects: a direct effect and an indirect one that
occurs via the interaction with the trade openness variable. fidwt dffect of per capita government-
provided social capital stock is positive and highly sigaifit for all four groups while the direct
effect of the per capita non-social government stocks is negativegrificant for the poor and lower
middle classes, non-significant for the upper middle clasgpositive and significant for the richest
group. We first consider the net effects evaluated using avesahges\of the variables (that is, as if
we consider a “representative” country of the region) and thenakealothe net effects going beyond
the average by considering the variability of the key variabhlestone and across countries.

TABLE VIII.2
JOINT ESTIMATES OF THE GROUP PER CAPITA INCOME AND TRADE OPENNESS:
SUR-TIME-VARYING COUNTRY EFFECTS METHOD

Log Diff Per capita Log Diff Per capita Log Diff Per capita Log Diff Per capita

income of group 1 income of group 2 income of group 3 income of group 4 Log Diff SATI
Log Diff Per capita 0.316 s 0.387 . 0.390 .. 0.714 ., 0.436  ***
stock of social capital
0.105 0.0844 0.0815 0.128 0.0657
Log Diff Per capita 0751 wax -0.340 ,, -0.0312 0482 ,, -0.0380
stock of non-social
capital 0.113 0.0909 0.088 0.139 0.0718
0.0112 1.23 3.826 *x 3.247
Log Diff SATI
2.15 1.72 1.654 2.605
Log Diff (Per capita 0.865 0561 ,,, 0.387 » 0.321
stock social
capita*SATI) 0.213 0.17 0.163 0.256
Log Diff (Per capita -0.881 s -0.664 w* -0.775 w* -0.613
stock non-social capital
*SATI) 0.411 0.328 0.314 0.495
Log Diff Per capita 1142 sn 0.683 .. 0.603 .. 0.0228 -0.474 =
GDP
0.262 0.21 0.203 0.32 0.147
Number of active free 0.0308 >
trade agreements lagged 0.0141
Tariff dispersion 0.0690 %
lagged '
0.0105
-0.182 ¥+
Log Diff tariff
0.0309
R-squared 0.885 0.888 0.894 0.872 0.897
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LR test: restricted model without LR test: restricted model country fixed
interactions, unrestricted model effects, unrestricted model time varying
including interactions: 106 country effects: 1485.2

Source: Author’s elaboration.

Note: (i) The total number of observations for #ugiation system is 720.

(i) All explanatory variables with the exceptiohtariffs, trade agreements and tariff dispersiom@er capita.

(iif) Standard errors are shown below the coeffitie ** significant at 5%; *** significant at 1%.

(iv) Estimation includes 124 coefficients to cagttine time-varying country effects, which are raiwen in the table.
(v) Critical values for the LR tests at 1% levekignificance are (2)=9.21 and for (107)=143.94

(1) Analysis for the average or representative case

Table VIII.3 shows the net effects of the two stock variabtestrade index on the per capita
income of the various household groups, measured in terratasticity, and calculated using the
coefficients in Table VII1.2 with all net effects evaluated at mesunes of the variables.

TABLE VIIIL.3
NET ELASTICITIES OF GROUP INCOMES WITH RESPECT TO S OCIAL CAPITAL,
NON-SOCIAL CAPITAL, AND TRADE OPENNESS

Group 1 Group 2 Group 3 Group 4

Net effect of Per Capita 0.31 o 0.38 . 0.39 = 0.71 ==
Stock of Social Capital 0.105 0.084 0.081 0.128
Net effect of Per Capita _0.75 ¥ -0.34  *** -0.03 0.48 ***
Stock of Non Social
Capital 0.11 0.09 0.09 0.14

-0.08 0.32 i 0.29 = 0.58 ***
Net effect of SATI

0.17 0.14 0.13 0.21

Source: Author’s elaboration.

Note: * significant at 10%.

*** significant at 5%.

*** significant at 1%.

Standard errors are shown below the estimates.

The net effect of social capital on per capita income is positigesigmificant for all income
groups but the net effect of non-social capital is positive significant only for the richest group, is
insignificant for the upper middle class and negative andfigigni for the poorest two groups. These
results imply that the effect of non-social government spegnidimot only bad for equity but that it
may be absolutely deleterious for the poorest segments efyso8ocial capital on the other hand has
a positive and significant impact on the per capita income ofralips. It benefits most of the
population more or less equally except for the top groupsteains to derive even greater benefits
than the rest of the household population. That is,enduicial spending appears to promote higher
household income for all groups, it is not pro-disttibn.

Thus, governments in Latin America appear on average to geaociah-capital mainly to
benefit the rich but surprisingly non-social capital is deietsrto the poor and lower middle income
classes. A possible explanation for this is that govern@vided non-social goods tends to make
the economy more capital-intensive thus hurting the unskilleidh are among the poorest groups in
society. Expansion of non-social capital may crowd out naferlintensive investments that would
benefit the poorest segments of the labor force.
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Social capital provided by the government is genuinely complamerwith private
investments as shown by the fact that it increases income lafwdkeholds significantly, but it is not
pro-distribution. However, as shown in Table VIII.3, thet effects the social capital evaluated at
mean values of the variables has an almost identical net pro@bridect on three of the four income
groups but has a greater net effect on the richest groupsddigsts that for the average country in
the Region, social expenditures, and hence the resulting sapil, are not well targeted to the
poorest segments of society. It appears that the upper incorsescla® able to capture a sizable
portion of the government-provided social capital. This iss®ient with several studies that have
shown that the upper middle and upper classes tend to banefitfrom publicly-provided often free
education, specially tertiary education, from subsidized health paloéc pensions, and even certain
social transfers (van de Walle, 1998; Cisse et al., 2007; &a@rhi, 2010).

Turning now into the trade effects: The results in Table.¥buggest that direct impact of
trade openness on household income of the poor is basiegligible but for the higher income
groups the direct impact is positive (positive and sigaiit for the upper middle income group and
positive and nearly significant for the rich). Table VIisBows the net effects of trade openness once
the trade-capital stocks interactive effects are accounted for, aliated at mean values of the
variables. The net impacts of trade openness are positive ariicaignfor the top three income
groups while are insignificant for the bottom group. Meeso the elasticity of increasing trade
openness on the income of the wealthiest households is alwiostas large as that for the two
middle income groups. Thus, the results suggest that while openness does not on average have a
net deleterious effect on the poor it does tend to worsen mabstribution by offering benefits
mainly to the richest households.

It is important to note the contrasting effects of governmentided social and non-social
capital. Social capital enhances positive direct income impacts areedoe size of negative direct
income effects of trade openness. That is, despite that sociall ésypibt well targeted to the poorest
segments of society it does increase the benefits of increasitegdpenness. By contrast, as reflected
in the negative signs of the trade/capital stocks interactive cieet, non-social government-
provided capital stocks worsen any possible negative effecadé tmpenness on the income of the
three lowest income groups and has no significant effect oeffibet of trade on the income of the
richest households.

The last column of Table VIII.2 shows the estimates of therohants of trade openness.
The sign pattern of the trade policy variables is quite reddenThe effects of both average tariff
levels and their dispersion as measured by their coefficienaridbility are highly significant and
negative. The average tariff elasticity suggests that reducing barifl0% may increase trade
openness by almost 2 % while reducing tariff dispersioa siynilar magnitude may increase trade by
about 0.7%. The effect of free trade agreement turned out toste/@ although this effect is not as
significant and robust as that of the tariff. This latesult would suggest that in Latin America the
increasing number of free trade agreements has resulted in merergation than destruction.

Comparing the net effects calculated using the coefficient estimaing the benchmark
regression model in Table VIII.3 with the estimates obtaungdg IV methods in Table VIIILAL in
Annex 2 shows a remarkable degree of similarity. While the acthads of the estimated coefficients
are of course different the sign structure and significanckeofdefficients are identical. In addition
the relative values of the estimates are mostly preserved. Foplexbath estimates yield the result
that the stock of social capital has a similar positive andfisignt effects on all three lower income
groups but a much higher also significant effect on the petacaqgiome of the richest group. This
high degree of consistency between the IV and non-IV estimates gs confidence that the results
using the benchmark model are free of simultaneous equatios.biase

(2) Analysis of net effects using key aspects of the distribution of the variables

The previous analysis focuses on net effects evaluated at the avalaggeof the capital stocks and
of the trade index. We now look at the net effects considegrtgin key aspects of the distribution of
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the relevant variables (the two social capitals and the indexadé¢ penness) across countries and
time. Table VIII.4 shows the critical values of these variatilaslead to a reversal of the sign of the
net effects. This table shows the sensitivity of the net effeathanges in these three variables. The
first row of the table shows that the net effect of social ahpit the poorest group income reverses
when the log of the value of the trade openness index isbBl87. The trade index is below -0.37
in about 12 % of the observations. That is, the net impatieostock of social capital becomes
detrimental for the poorest group in countries or perindghich the trade regime is highly restrictive.
For the other three groups the critical values of the SATxrade lower than any value for the index
observed in the sample. That is, for the other three grbepstack of social capital exerts a positive
effect in the upper three income groups even under the mosttegstrade regimes in the sample.

The case of non-social government-provided capital is diffeltems a detrimental effect for
the poorest group regardless of the degree of openness olsetritechuses the income of the second
poorest group to increase when the economy is so closed thakconors in 6% of the observations. It
induces positive income effects in the lowest 45% of SATtHe middles class and is positive at all
levels of SATI for the wealthiest group. Thus the fikgb trows of Table VIII.4 show that social
capital and trade tend to be complements while non-social capitabrdgrhave positive welfare
effects among the poor only under very restrictive trade regimes.

The net effects of trade openness, in turn, are also heavilydisgemn the stocks of social
and non-social capitals. A positive net impact of trade onntt@nie of the poorest group requires a
high level of social capital stock (a log value of 9.36) ihainly satisfied by 49% of the observations.
That is trade can be pro-poor only if the stock of samagital is so high that less than 50% of the
observations satisfy. For the countries that have lower pdacagial capital stocks the net effect of
trade openness on the income of the poor is negative. Agaaniret effect of trade on the income of
the higher income groups is much less demanding in tersscadl capital: in most observations the
net effect of trade is positive for the two middle class gsaand is positive in practically all cases for
the richest group. That is, unless the availability of sazagital is extremely low, the rich always
benefit out of trade liberalization but for lower income gr@ttaining positive effects of trade are
increasingly more demanding in terms of social capital.

TABLE VII.4
CRITICAL VALUES FOR SIGN REVERSAL OF THE NET EFFECT OF SOCIAL CAPITAL,
NON-SOCIAL CAPITAL AND SATI ON GROUP INCOME

Groupl Group2 Group3 Group 4

Minimum value of log SATI Critical value for log SATI -0.37 -0.69 -1.01 -2.22
for positivenet effect of Social o iy the sample of SATI

. . 0
Capital on group income below critical value 12% 0 0 0
Minimum value of log SATI  Critical value for log SATI -0.85 -0.51 -0.04 0.79
for positivenet effect of non
. . o
Social Capital on group % in the sample of SATI 0 6% 45% 100%
income below critical value
Minimum value of log social Crit!c?l va[uel for log of 9.36 8.70 8.54 746
capital forpositivenet SATI ~ Social capita
effect (non-social capital % in the sample of social
0, 0, 0, 0,
evaluated at the mean) capital above critical value 427 68% 1% 98%
Maximum value of log non ggg:;?lc\;ali?; for log of non 9.12 9.69 9.57 10.15
social capital fopositivenet _ P
SATI effect (social capital % in the sample of non
evaluated at the mean) social capital below critical ~ 45% 76% 70% 98%
value

Source: Author’s elaboration.
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3) Economic growth and income distribution

An important finding shown in Table VIII.2 is the highsponsiveness of most household income
groups to changes in per capita GDP growth. Increasing thefrat®mnomic growth tends to benefit
the poorest income group more than proportionally andawgs the income of the other groups less
than proportionally. That is, accelerating economic growth appeaf®e pro-distribution. These
results provide support and in fact strengthen findingthén literature concerning the effects of
economic growth on household income. Dollar and Kraay (220@4) and others have shown that
economic growth causes the income of the poor to increasécsigtly. We show here that economic
growth is not only pro-poor but that it is also a pdwfiactor of equity, by benefiting the poor more
than the upper middle income groups and the rich. Economigtlyrappears to be a much more
powerful and effective pro-distribution factor than socialqgie$ themselves.

It might seem surprising that the income of the rich a¢ significantly responsive to
variations in the rate of economic growth. One possiblea@gbion may be associated to the fact that
the income sources of the rich are highly diversified bothiwithe country and internationally. In
addition the rich are likely to have much more flexibilityréspond to macroeconomic fluctuations
including their capacity to invest in the countries that gtleevfastest and to move their investments
into particular activities that grow in periods of generalghoslowdown. What happens is that even
in periods of slow average growth there are always sectatsath either not affected or that even
prosper in such times. The rich have a much greater abiligetttify activities not affected by the
economic slowdown and move into such sectors. All this mizlleei;icome of the rich to be much less
dependent on the fluctuations of the aggregate level of peadapitme growth.

3. Sensitivity analyses

We perform a series of sensitivity analyses to ascertain thetr@ss of the estimators provided in
Table VIIL.2. In addition to the specification tests repomedier, we further alter or generalize the
specification of the equations, we check for extreme data pthiatsmay dominate the sign and
significance of the key estimates and for individual countryidance.

a) Allowing for convergence (or divergence)

Table VIIL.5 reports the results obtained when the specificadibthe equations is changed to
incorporate the initial per capita income of each group as explgnasmiables. That is, these
estimates allow for convergence or divergence of the group incoveeshe period. We find that the
initial income levels do add explanatory power to the regnesswith the coefficients of these
variables being highly significant. The fact that the coefficeinthe initial per capita income is

positive and significant for the bottom income group andatieg and significant for the other three
richer groups suggests a degree of per capita income convergencg tmaogroups. However,

allowing for convergence factors does not alter the basic sigetwge of the coefficients associated
with the government capital stocks and trade. All conclusiobined using the benchmark
regressions reported in Table VIII.2 are in fact confirmeditgtiakly.
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TABLE VIILS
GROUP PER CAPITA INCOME ESTIMATES USING SUR-TIME VA RYING COUNTRY
EFFECTS METHOD CONTROLLING FOR GROUP-INCOME CONVERG ENCE (LOG
DIFFERENCES WITH TIME COUNTRY VARYING EFFECTS)

. . Log Diff Per . . Log Diff Per
Log Diff Per capita o2 Log Diff Per capita o2 .
- capita income of . capita income of Log Diff SATI
income of group 1 group 2 income of group 3 group 4
Log Diff Per capita 0.164 0.501 ok 0.594 ek 1.041 rorx 0.400 il
stock of social
capital 0.121 0.0974 0.0915 0.145 0.0668
Log Diff Per capita
stock of non-social -0.823 il -0.287  *** 0.0633 0.635 rorx -0.0297
capital
0.116 0.0931 0.0874 0.138 0.0722
1.48 0.19 1.95 0.186
Log Diff SATI
2.208 1.767 1.657 2.623
Log Diff (Per capita 0.845 wxk 0.578 ok 0.418 Hohk 0.368
stock social
capital*SATI) 0.211 0.169 0.158 0.249
Log Diff (Per capita -1.013 b -0.574 * -0.612 ** -0.343
stock non-social
capital *SATI) 0.41 0.328 0.307 0.485
*kk *kk *kk - *kk
Log Diff Per capita 1.104 0.705 0.643 0.0891 0.582
GDP 0.263 0.211 0.197 0.312 0.148
Number of active 0.0387 *x
free trade agreements
lagged 0.0146
Tariff dispersion -0.0499
lagged 0.0111
-0.170 Frx
Log Diff tariff
0.0321
. . 0.00580 ** -0.00374 * -0.00613 *** -0.00870 ***
Log Initial per capita
income 0.00282 0.00199 0.00173 0.00243
R-squared 0.888 0.892 0.905 89.8 0.901

Source: Author’s elaboration.

Note: * significant at 10%.

** significant at 5%.

*** gignificant at 1%. The total number of obseneats for the equation system is 720. Standard ®raoe shown
below the coefficients. Estimation includes 124fficients that capture the time-varying countryeetf, which are not
shown in the table.

b) Further disaggregating the income groups

We further disaggregate the households into ten groupsathof four. Table VIII.6 shows these
estimates. The qualitative findings are very similar to thusséeg the more aggregated group structure.
They do provide a few more details about the differential effefcsocial capital on group income.
For example they show that that social spending appears tdheasmallest impact on the income of
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the poorest 10% of the households. This is consistehtfimidings in the literature suggesting that
government social programs have their greatest difficultieedohing the extreme poor, which are
the bottom 10% of the income distribution.

C) Sample dominance

Table VIILA2 in Annex 2 shows the results of the domoetest. We sequentially re-estimate the
model withdrawing the top and bottom 2.5% of the obsematfor each of the capital stocks. As can
be seen in this Table the qualitative effects and statisticafisagie of the net effects of the capital
stocks on group per capita income is not affected by these presed@hat is, the key findings are not
the result of freak observations that may dominate the estimati

We also perform dominance checks to verify whether the inclusicspecific countries
dominate the results. We sequentially eliminate the observdtamscountries that contribute to less
than 5 % of the total data points. Figures VIIILA1l to IM#i show how the significance of the
coefficients of the capital stock variables changes for each grogm wie implement these
procedures. As can be seen in these figures the only cosfftbignfalls outside the margin of
significance when we omit the observations of at least one gaarttre direct effect of social capital
on the poorest group. In fact when the observations foarhlgua are excluded this coefficient
becomes marginally insignificant although still positive.claging the observations of any other
country does not affect the sign and significance of the casifii This apparent weakness of the
direct effect of the social capital stock on the poorest grocap already apparent in the estimation
allowing for group convergence (see Table VIII.4). Howevee, fict that the coefficient of the
trade/social capital interaction remains positive and highlyifaignt implies that the net effect of
social capital is still robust.
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TABLE VIII.6
GROUP INCOME ESTIMATES USING 10 INCOME GROUPS. SUR-TIME VARYING COUNTRY EFFECTS METHOD

Log Diff Log Diff Log Diff Log Diff Log Diff Log Diff Log Diff Log Diff Log Diff Log Diff
Per capita Per capita Per capita Per capita Per capita Per capita Per capita Per capita Per capita Per capita  Log Diff
income of income of income of income of income of income of income of income of income of income of SATI
decile 1 decile 2 decile 3 decile 4 decile 5 decile 6 decile 7 decile 8 decile 9 decile 10
Log Diff Per
cagita stock of -0.0322 0.284** 0.375** 0.400*** 0.397** 0.386** 0.386*** 0.382*** 0.400*** 0.715**  (0.399***
social capital 0.188 0.128 0.102 0.0934 0.0885 0.0843 0.0829 0.081  0.0829 0.128 0.0649
Log' Diff Per -1.499%*= -0.952%*=* -0.663*** -0.521%** -0.427%* - 0.357** -0.270%** -0.137 0.0459 0.483** -0.0409
capita stock of
non-social capital 0.203 0.137 0.109 0.1 0.0952 0.0908 0.0894 0.0884 .0896 0.139 0.0716
- - *
Log Diff SATI 1.878 0.305 0.559 0.228 0.354 1.33 1.788 2.642 T7624* 3.375
3.824 2.611 2.084 1.91 1.808 1.717 1.686 1.662 21.68 2.604
Log Diff (Per 3 pogw 1.055%+* 0.813%+ 0.714%+ 0.641%+ 0.586%* 0.475%+ 0.383* 0.373* 0.307
capita stock social
capital*SATI) 0.378 0.259 0.207 0.189 0.179 0.17 0.166 0.164 60.16 0.256
Log_ Diff (Per -1.468** -1.129* -0.764* -0.682* -0.657* -0.701** -0.634* -0.635** -0.869*** -0.616
capita stock non-
social capital
*SATI) 0.729 0.499 0.398 0.365 0.345 0.327 0.321 0.316 203 0.495
Log Diff Per 1.521%*= 1.457%* 1.071%= 0.864** 0.753** 0.686*** 0.625*** 0.597** 0.596*** 0.0177  -0.419**=
capita GDP 0.468 0.318 0.254 0.233 0.221 0.21 0.207 0.204 70.20 0.32 0.147
Number of active 0.0307**
free trade
agreements lagged 0.0138
Tariff dispersion 0.0681**;
lagged
0.0101
. . -0.230%**
Log Diff tariff
0.03
R-squared 0.874 0.883 0.887 0.884 0.886 0.888 00.89 0.891 0.895 0.873 0.892

Source: Author’s elaboration.

Note: * significant at 10%.

** significant at 5%.

** significant at 1%. The total number of obseneats for the equation system is 1584. Standardrem@oe shown below the coefficients. Estimatiorludes 124
coefficients that capture the time-varying courgffgcts, which are not shown in the table
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E. Conclusion

To the best of our knowledge this is the first analysd tonsiders the interdependences between the
consequences of trade liberalization and fiscal expenditure polioilepoverty and income
distribution. We have shown that this approach is veryffituproviding several important policy
relevant insights that were not systematically examined inquestudies.

The main finding of this paper is that governmentsated social capital goods are
complementary with policies that promote trade openfidssbenefits of trade openness especially for
the low income and middle class household groupatlgrelepend on the size of the government-
provided social capital. Conversely, the benefitsozial capital for the poor depend to a large éxten
the degree of openness of the trade regime. Saaalat has a much smaller effect on household
incomes when trade is restricted and may even hag&etedous effect if trade is sufficiently restricted.
Efforts to promote trade have lower positive effeatdouseholds if the per capita social capital is low

While government social capital stocks have pasitiffects for all household groups at least
when trade is sufficiently open their effects ao¢ jpro-distribution. Social capital goods tend enéfit
more the richest income groups than the middlenrecand poor households. A surprising finding i$ tha
government-provided non-social capital stocks doinefit the richest segments of society and is
detrimental for the poor. Middle income househads only benefit out of non-social capital if thade
regime is highly restricted. Thus, trade and naried@apital are not complementary policies. Asan
for non-social capital to be mostly beneficial ithrhouseholds may be that the non-social comparfent
the government-supplied capital stocks tend toitextdd to the rich via subsidies and other tyges o
expenditures that are greatly motivated by rerkisgeactivities based on political contacts and gaign
contribution which in Latin America are often thévpege of the richest segments of society.

These results may have important implications foicgalesign. They suggests that the process of trade
liberalization should be accompanied by a progressiziocation of government spending from non-
social to social goods, so that the stock of soeiaital is allowed to grow faster and non-social capital
at a slower pace. This would have direct net pasitielfare effects on the middle income and poor
households and at the same time it would greatlyrexghttne benefits of trade liberalization for the vast
majority of the households. At the same time incregsade liberalization would magnify the beneficial
effects of shifting the structure of governmentyided capital from non-social to social capital. Finally
the analysis suggests that trade reform should pleinented gradually to give time to allow the fiscal
spending reallocation to manifest itself into chanigecapital stocks.
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Annex 1
TABLE VIII.A1
SUMMARY STATISTICS OF THE DATA USED IN REGRESSIONS
Variable Mean Staf‘d?“d Min Max
Deviation

Per capita income of group 1 882 362 343 2089
Per capita income of group 2 2253 757 1092 4 806
Per capita income of group 3 4380 1339 2063 8578
Per capita income of group 4 12 767 3424 5608 22 526
Per capita Social Expenditure 1023 653 150 2573
Per capita Non Social Expenditure 936 533 254 2802
Natural Log of SATI -0.006 0.3 -0.6 0.7
Per capita GDP 7 168 2654 1963 13025
Per capita stock of social capital 14539 10520 1472 38633
Per capita stock of non-social capital 11724 6 540 2790 27 666
Polity2 7.9 15 1.0 10.0
Durable 18.9 18.2 0 86.0
Polcomp 8.0 8.1 -88 10.0

Source: Author’s elaboration.
Note: All economic variables are in Purchasing RoRarity constant 2005 International Dollars.

TABLE VIII.A2
DEFINITION OF VARIABLES USED TO CALCULATE SATI

Variable Name

Definition

Source

Trade

Population
Area

GDP_percapita

Oild70s

Oild80s

Oild90s

IndEconomy

Trade is the sum of exports and imports of goodssanvices measured as a
share of gross domestic product

Population of the country, Millions arpons
Geographical area of the country, Millionsqgtiare kilometers
GDP per capita in constant 2000 US$

Dummy with a value of one when the oil exports abantry represent at least
30% of their total exports for each year in thes70'

Dummy with a value of one when the oil exports @bantry represent at least
30% of their total exports for each year in thes80'

Dummy with a value of one when the oil exports abantry represent at least
30% of their total exports for each year in thes90'

Industrial Market Economy: dummy variable whichigss the value of one to
countries that are considered industrialized.

World Development
Indicators

World Development
Indicators
World Development
Indicators
World Development
Indicators

UNCTAD Handbook
of Statistics 2001

UNCTAD Handbook
of Statistics 2001

UNCTAD Handbook
of Statistics 2001

OECD

Source: Author’s elaboration.
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Annex 2
IV estimates and dominance checks

TABLE VIII.A3

3SLS ESTIMATES OF PER CAPITA INCOME WITH INSTRUMENT AL VARIABLES

(LOG DIFFERENCES WITH TIME COUNTRY VARYING EFFECTS)

Log Diff Per capita
income of group 1

Log Diff Per capita Log Diff Per capita
income of group 2

income of group 3

Log Diff Per capita
income of group 4

Log Diff Per

*kk

capita stock of 0.409
social capital 0.138
Log Diff Per
capita stock of -0.864"
non-social capital 0.145
Log Diff SATI 0.243

0.197
Log Diff Per 1.158%**
capita GDP

0.317
R-squared 0.835

0.409%
0.115

-0.404+%
0.120
0.773%
0.164

0.770%

0.263
0.831

0.394*+*
0.101
0.0323
0.105
0.734%**
0.143
0.556**

0.230
0.871

0.601***
0.156
0.760***
0.163
1.076*+*
0.222
-0.0612

0.357
0.850

Source: Author’s elaboration.
Note: * significant at 10%.
** significant at 5%.

*** gignificant at 1%. The total number of obserneats for the equation system is 576. Standard e shown
below the coefficients. Estimations include coutytear dummies. Log diff social capital, log diff meocial
capital and log diff SATI are instrumented usingy laf social capital, lag of non-social capital, ipcal
competition, years of duration of the last politicegime, polity 2, number of active free tradeesgnents lagged,
tariff dispersion lagged and log diff tariff. Firstage R2 are about 0.78 for social capital, 0®0nbn social

capital and 0.88 for SATI.

TABLE VIII.A4

DOMINANCE TESTS OF THE EFFECT OF THE STOCK OF SOCIAL CAPITAL
ON PER CAPITA INCOME OF EACH GROUP

Coefficient of the Per Coefficient of the Per Coefficient of the Per
capita stock of social capita stock of social capita stock of social

Coefficient of the Per
capita stock of social

capital in the capital in the capital in the capital in the regression

regression of Group 1 regression of Group 2 regression of Group 3 of Group 4
Dropping top 0.32*** 0.39%** 0.39%** 0.71%**
2.5% of per
capita income 0.11 0.09 0.08 0.13
Dropping 0.31*** 0.23** 0.28*** 0.71%**
bottom 2.5% of
per capita 0.11 0.10 0.10 0.13
income
Dropping top 0.32%* 0.38*** 0.39** 0.71%*
2.5% of stock
social 0.11 0.09 0.08 0.13
Dropping 0.24* 0.30*** 0.35%** 0.67***
bottom 2.5% of
stock social 0.14 0.11 0.10 0.16

Source: Author’s elaboration.
Note: * significant at 10%.

** significant at 5%.

*** significant at 1%.
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Country dominance checks

FIGURE VIII.A1

SUR ESTIMATES, NET EFFECT OF SOCIAL CAPITAL INGROU P 1
ONE COUNTRY EXCLUDED FROM EACH ESTIMATION, 90% CONF IDENCE INTERVAL

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

-0.1

3 S g e RS ? N
T & F S e
O R < T

&
Q}'b
&
e GO ef w—_00 09

Source: Author’s elaboration.
Note: Excluded countries represent less than 5#eofotal number of observations.

FIGURE VIII.A2

SUR ESTIMATES, NET EFFECT OF SOCIAL CAPITAL IN GROU P 2
ONE COUNTRY EXCLUDED FROM EACH ESTIMATION, 95% CONF IDENCE INTERVAL
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Source: Author’s elaboration.
Note: Excluded countries represent less than 5&eofotal number of observations.
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FIGURE VIII.A3
SUR ESTIMATES, NET EFFECT OF SOCIAL CAPITAL IN GROU P 3
ONE COUNTRY EXCLUDED FROM EACH ESTIMATION, 95% CONF IDENCE INTERVAL
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Source: Author’s elaboration.
Note: Excluded countries represent less than 5&eofotal number of observations.

FIGURE VIII.A4
SUR ESTIMATES, NET EFFECT OF SOCIAL CAPITAL IN GROU P 4
ONE COUNTRY EXCLUDED FROM EACH ESTIMATION, 95% CONF IDENCE INTERVAL
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Source: Author’s elaboration.
Note: Excluded countries represent less than 5¢beofotal number of observations.
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IX. Trade and poverty in Paraguay: the case
of an agribusiness value chain

Fernando Masi
Gustavo Setrini
Cynthia Gonzélez
Lucas Arce

Belén Servin

A. Introduction

In Latin America and the world, the face of poverty is predamtiy rural. Worldwide, 82% of the
poor live in rural areas and the vast majority (86%) of thess# dwellers are farmers (World Bank,
2007). At the same time, according to data from the CorporatabBse for Substantive Statistical
Data of the Food and Agriculture Organization of the Unitadidds (FAOSTAT), global trade in
agricultural goods grew by over 100% between 1991 and 200653 721 billion. Apparently, there
are ample opportunities for alleviating poverty througteifm trade, if trade were based on the
industries and activities in which the poorest segmentsgbdipulation participate heavily, such as in
the case of the agriculture and food industries. Althoughattaelemic understanding of trade and
growth is that trade liberalization can be an importantitoéighting poverty, few studies have been
conducted that specifically look at the effects that the integrasfosmall farmers into global
production chains has on rural poverty.

This study seeks to evaluate such effects by examining a sucaessfuh which a juice supply chain
was created in Paraguay, with the participation of an export Tihm first section of the study reviews
the literature on the trade and poverty debate, briefly anaBaesguay’s productive structure and
poverty levels, and presents the main hypotheses of the. §thdysecond section provides a brief
account of the creation of the agribusiness value chain and thesft@t contributed to its successful
establishment. The third section discusses the principahgisdconcerning the effects that value
chain participation by small farmers has on their househaldmes and poverty levels, and the
indirect effects on income levels in the rural community. Lastipnclusions and policy
recommendations are presented.
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B. The debate on trade and poverty

Currently, there is broad consensus that international traae ilmportant tool for economic growth
and poverty reduction in developing countries.

Although some authors highlight the possible risks hictwv countries are exposed when they
pursue trade liberalization, such as a global “levelling down’o@f&man and Pauly, 1993; Edwards,
1999) or a massive loss of jobs without the creation of sewces (cf. Schultze, 2004), the vast
majority of authors concur that trade liberalization spurs eoangrowth and that growth ultimately
reduces poverty (Balassa, 1971; Balassa, 1985; Krueger, 1B@gwati, 1978; World Bank, 1987;
Feder, 1983; Tyler, 1981; Edwards, 1998; Dollar, 1982tording to these studies, trade barriers
distort the relative prices of the basic factors of productidnich leads to poor allocation of these
factors (capital, labour and land), a situation that is evegtoattected by greater trade liberalization
(Reina and Zuluaga, 2008). In addition, some authors belietetrade would have a permanent
impact on the ability of countries to boost their produgti¢y oung, 1991; Helpman and Krugman,
1985; Grossman and Helpman, 1991; Lopez Cordova and Mdt@h4).

However, these studies provide little evidencehenmechanisms that would actually link export
based growth and poverty reduction. In order teelbgvspecific hypotheses regarding the circumsgance
under which new export activities have a positiffece on poverty reduction, a fuller understandaig
who the poor are and what types of links exist betwthem and export activities is needed.

Given that most of Latin America’s poor are still farmers #rat non-farm workers have
relatively higher income levels than farmers in rural areasktvavn mechanisms for reducing rural
poverty can be considered: (1) boost agricultural productasity growth, thus raising the income
levels of households that depend on this source of incorde(2anncrease non-agricultural job and
income generating opportunities.

These two mechanisms are strongly linked, especially in thal ipllases of development,
when non-agricultural activity has very little weight in the remoy (Haggblade and others, 2007).
First, the increase in agricultural productivity can have dirdetef in terms of raising the income
levels of poor farmers. Second, growth in the farm sectoricdarn, spark growth in the rural non
farm sector, creating more opportunities for the poor to catuarger share of the benefits of this
growth (Mellor, 1976). This phenomenon is the resulgaiwth linkages between the agriculture
sector and other productive sectors, both of which are lahtensive and provide goods and services
for local consumption.

These observations have generated an extensive body of literatwsed primarily on
estimating the size of the multiplier effect of agriculturagio The term “linkage” is understood to
be a type of connection established between different productivesséwat brings about economic
growth in a specific geographical aréa.

This means that the expansion of the rural non-farm sector depangrowth among small
farmers, which poses two problems. First, the consumpatiwh input linkages are scarce because
many large landholders live and consume in urban areas (Hagghldd¢hers, 2007). Second, recent
research on agricultural value chains has yielded results that asesteon with a dynamic of
exclusion. The commercial actors in value chains increasinglit wih a few large suppliers of
commodities, seeking economies of scale and attempting to floev&nansaction costs associated with
ever-higher standards of quality. The concentration producedddink of the chain, as can occur at

®  The concept of linkage has been used in diffenenyts in economic development theory. Most econdimi@ges
are mainly financial transactions involving the ghase and sale of goods, services and productictoréa
Demand stimulates supply, and vice versa, and ess@t the expansion of one production sector orketa
segment creates a multiplier effect in the econ{@avis and others, 2002).
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the point of sale to the consumer, of processing, or aftiappply, is propagated to the rest of the
chain. The authors suggest that this has created new baré¢rprédvent small farmers from
increasing their participation in and reaping greater benefits international agricultural trade.
These barriers end up limiting linkages with the rural agtical economy (Humphrey, 2006).

Therefore, it is imperative to learn, first, how the smalles¢atming sector can increase its
competitiveness in open economies and, second, how foreigrctnagiday a relevant role in reducing
rural poverty.

1. Paraguay: Productive structure and rural poverty

In the context of theories on trade and poverty, the case of Rgragesents an empirical puzzle.
Despite having the most open economy in the region, dus foibus borders and low degree of
tariff protection (Masi, 2008), Paraguay has a high rateovknty and has experienced very low
growth in recent decades: average GDP growth was 2.2% betwekrad®2009, and average per
capita GDP growth was just 0.1% in the same period. Meanvehfld| 38% of the population were
living in poverty in 2008, compared with 35% in 1998dd 9% were living in extreme poverty. The
poverty rate in Paraguay continues to be determined by rovary (48.8%) and rural extreme
poverty (30.8%)° In Paraguay, despite the relative decline in populationeicdntryside, the rural
sector continues to carry real weight within the national deapdge distribution (42%).

Since 1990, Paraguay’'s economic structure, based on unskliedrintensive activities
(cotton), has been rapidly replaced by a different structure basechpital- and land-intensive
activities (soybeans, wheat and beef). Although these generate écaromth, they require little
labour. Meanwhile, agricultural diversification (especially ommifg farms) and the agro-
industrialization process have been slow to materialize. Gl bpenness and regional integration
have caught Paraguay without the capacity to immediately increasigfdy of exportables,
especially alternative agricultural products that are more procddssi 2008).

The economic recovery propelled by soybean and beef exports in yeagat (based on
active participation in international trade and higher globalntodity prices) has not substantially
improved the living conditions of Paraguay’s campesinas.ti@ contrary, the export boom has
driven the expansion of a particular type of agriculture thatthe effect of locking campesinos out of
the land market, due to rising prices and/or the sale of lihtsi These changes in the productive
structure, which have occurred as certain regions of Paraguagi@ved the new global trade flows,
have made a clear mark on the country’s economic geography.

The region of Caazaffa(home to the producers profiled in this study), which &@®verty
rate that is higher than the national average, has recently enteregiid of international trade.
Vézquez (2006) describes a confrontation of two productiveetaad this region: the model in the
western region, which is less dynamic in terms of prododaitd trade; and the model in the eastern
region, restructured by the continuous expansion of the eagrod region. The productive
restructuring of Caazapa finds its origins in the shiftnframpesino agriculture based on production
for own consumption (mainly cotton) to corporate agriceltand the arrival of new actors (Vazquez,
2006). This process has led to a sudden increase in outpatppnetiating land values in the area.
This transition threatens to exclude small farmers, who lanted capital, land and expertise.

The characterization of these two territorial economies as dynacgicomies (corporate
agriculture) and stagnant economies (campesino agriculture) startddnge in 2000 when in the
aforementioned rural regions, a large segment of the campesinly fgniculture sector was
revitalized by a model that diverged from the traditional campesconomy based on subsistence

9 statistical data from economic reports issuetheyCentral Bank of Paraguay and household sum@ysucted by

the Directorate of Statistics, Surveys and Censuses
According to the 1998 Household Survey, the pgveate in the region of Caazapa was 37%, compaitdtie
nationwide average of 35.8% (DGEEC, 1998).
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and local market-oriented production. This transformationb@ged on the cultivation of new export
crops that were labour-intensive but did not require much Iainds involved (...) the integration of
family agriculture into the model of commercial agriculturepgarged by a dozen small and large
companies that buy and process the products, the vast majbrithich are marketed® to the
Common Market of the South/Mercado Comun del Sur (MERCQSisE the Asian market. This
type of “globalized family agriculture” took root in regiomgth high poverty rates and sharply
declining population bases, such as Caazapa (Vazquez, 2009).

Clearly, the case of Paraguay demonstrates in various way$rabat openness does not
immediately bring about growth and poverty reduction. &foge, it is necessary to look at
“successful” cases in which small rural producers have joined vahiesglsuch as the case of the
juice industry profiled in this study, that is, cases timalicate the conditions, aside from the
elimination of tariff barriers, that are required in ordegémerate competitive export industries that
make beneficial use of land and labour resources and supportes$mf rural growth and poverty
alleviation.

C. Questions, theory and methodology

This brief review of the literature on trade and poverty rédacind considerations in the case of
Paraguay suggests that there is much to learn from conductimgdapth examination of the new
trade activities and how the poor are getting involved, diremtlindirectly, in international trade
networks. By examining the successful formation of a vehan in a Paraguayan juice industry, this
study has made the following inquiries:

¢ What conditions contributed to the participation of smalhkas in this chain?

« What has been the effect on income generation and poverty leveisyahe producers
involved in this value chain?

« What type of rural growth linkages do these export activitieste? Would existing
linkages lead to poverty reduction?

Based on the aforementioned literature on agricultural value cirachsural growth linkages,
the following hypotheses were formulated:

« In order to successfully supply products to global valuenshamall farmers need some
type of mechanism to coordinate investment, production angestarg activities and
learning among numerous production units, thus loweliagransaction costs associated
with the fragmented production structure. Extension serviegmrticular, play a crucial
role in this coordination effort; these services are typiqaitywided by the government,
producer associations and cooperatives or by the export$eth i

e As a result of their participation in a global value chain, gimall farmers should see
income gains and experience falling poverty and rising consomipvels.

e The consumption patterns of the small farmers involvederctain are concentrated in
goods and services that are highly likely to generate moretlgrinkages within the
rural economy, especially in the area of labour-intensive activities

These hypotheses are represented in the figure below. The figuve the theoretical effects
of the formation of a value chain: first, the direct effect aitmhal household income generated by
the integration of small farmers into an export chain, andnskdbe indirect effect of the rural growth
linkages generated by additional spending by these households.

81 The new export crops from campesino family farmessesame, stevia, organic sugar, fruits and vielgsta
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FIGURE IX.1
TRANSMISSION MECHANISM OF THE EFFECTS OF PARTICIPAT ION
IN GLOBAL VALUE CHAINS

— > >
Participation in Household Household spending Growth
global export chain income linkages
- — - —
Y '
Indirect effec Direct effec

Source: Prepared by the authors.

To answer these research questions, the study uses a hydtiddology based on the
collection and analysis of qualitative and quantitative data.plingose of the qualitative component
is to identify the principal factors that contributed to Huecessful integration of the small-scale
passion fruit and grapefruit growers into the juice chaire dhta come from a series of semi-
structured interviews that were conducted between March and Ju®yv#th the key actors in the
chain and the institutions that supported the formatidchethairf?

The purpose of the quantitative component is to measure thengicdoenefits that resulted
from the integration of the small farmers from the Capi'ib@opperative into the Frutika juice chain.
For this component, a model was developed to determine incalvestamate the income-expenditure
elasticities using original data from a census of the prodércensthe Capiibary Cooperative, for the
purpose of determining whether additional household income spethding among the small
producers linked to the Frutika chain had the effect of redysovgrty in the local economy and
whether labour-intensive agricultural growth linkages were created.

For the work presented here, the principal findings of thelitative component are
summarized, instead of presenting a full description of thepooent®

1. Research methodology

To obtain the quantitative data, producers in the Capi'ikagperative were surveyed. The census
was conducted in October and November 2009 by individuads the area who visited the farms to
collect the information solicited on the questionnaire.

The Capi’ibary Cooperative provided a list of 574 rural memngroducers (universe) living
in five districts in the region of Caazapa. The total coveragefdbe census was 77.7%. Information
was gathered from 73.2% of the producers not participatitigei Frutika value chain and from 100%
of the producers participating in the chain.

Of the 446 farms that were surveyed, those thabaliccarry out agricultural activities during the
period of study and/or those with more than 53labta hectares of land were excluded, for the Beud
maintaining similar farm sizes and economic adgigsitacross both study groups and for ensuring the

8 Interviews were conducted with groups of smalldorcers, technical and management personnel atapgit@ry

Cooperative, Frutika managers involved in the mtpjefficials from the Agricultural Extension Detorate of the
Ministry of Agriculture in Caazapa, representatiiesm a non-governmental organization that workshwi
producers in the area and the individuals resptmé$dy the public-private project with the Germagehcy for
Technical Cooperation (GTZ). A total of about 3é&iviews were conducted.

A detailed presentation of the quantitative congmircan be found in the full version of this stuiiasi and others,
2010.
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representativeness of the survey participants latioe to the univers&. The study group ultimately
encompassed 425 farms, with each farm correspotagg@roducer in the Capi'ibary Cooperative.

The producers linked to Frutika were considered to be thosehath@rown passion fruit,
grapefruit or oranges over the previous 12 months. Accortiinthe census data, 22.4% were
participating in the Frutika value chain and 77.6% were not.

The data collected were related to the farms, as the productiprandithe members. Data
were gathered on income, household spending and assets (hun@mpduadive capital) of the farms
and the members.

As part of household income, data were collecteéghoome from non-agricultural dependent
and independent employment and non employment incaefsed to remittances or transfers,
agricultural income from the sale of farm produitspme from own consumptih(farm products and
by-products or processed products), income fronsdites of animals, the sale of animal by-products and
processed products, and income from commercial tetivand the sale or leasing of lots.

In addition, data were collected on human capital and accessotenership of production
related assets. For human capital assets on the farms, typicadudataas education, age, work
experience, gender and other personal information were gathergutoBaction-related assets on the
farms, data were collected on the total available land and its désigffor crops, livestock and other
uses, the legal status of landholding (own, with titleheut title, with land-use rights), production
and social linkages, access to credit and production-related techssesthnce.

With these data, it is possible to estimate the tieéect that the participation of small farm
producers from Caazapd in the Frutika global pradnathain has on the well-being of these producers’
families. To this end, several linear econometric @odere developed that correlate family well-being,
as a dependent variable represented by per capity fexcdime, and participation in the Frutika chain,
as an independent variable, controlling those vasalthat show greater correlation with income,
specifically those related to variables of human tehmnd production assets that the household
possesses or has access to.

Formally, the general model, estimated using the ordinarydgaares method, is as follows:

Y=fXx*B+p 1)
where:

Y represents the logarithmic vector of per capita family incosnepresents the matrix of
independent and control variables for income, Wtlspecifically representing a dummy variable for
the participation of the farmers in the Frutika value chaimiith the variations corresponded to the
Frutika crops. In model 1, participation in the value chailmised to the cultivation of three crops:
passion fruit, grapefruit or oranges; in model 2, it ®amted with the cultivation of passion fruit and
grapefruit; and in model 3, with the cultivation of passfarit. X, to X, are the control variables
associated with human capital and production asgessthe vector of marginal effects or the direct
effect of the independent and control variable¥ oandy is the vector of errors.

In order to minimize specification biases and isolate the dirdettedf the producers’
participation in the value chain, control variables were estadligbr access to or possession of
productive or physical assets on the farm: the total availabil land, the amount of land used for
crops and livestock, the tenure and number of owned lo¢s,aimount of available labour, the
members of the farm who are wage earners and who are engageituituagl activities, access to
credit, the amount of credit and agricultural diversificationterms of the number of crops grown in
the previous crop year.

8  See Annex 2.
8 By multiplying the quantity of the product destinfer own consumption by the price of the same pobin the
marketplace (price reported by the producers sedey
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Because investment in personal assets by members of the farmfloamce the farm’s
productivity and thus the generation of family income, vagisblere included such as the number of
people on the farm or in the household, the education and ate dfead of household and the
average education of the members of the household.

2. Brief description of the producers and farms

The producers who participate in the Frutika value chain (padsidn grapefruit and/or orange
growers) and those who do not participate in the chain havkrstemographic and human capital
characteristics. In terms of the amount of available land, ibe@upers linked to Frutika have more
hectares in crop and livestock production and have more diedrsifitput than producers not linked
to the agribusiness chain. There are no differences between tigeowss in terms of ease of access
to credit. The distribution of income by source is the sanédth groups of producers, although per
capita income levels are higher in the case of the producers tmkedtika.

a) Demographic characteristics

Household size, based on the number of members or resaettie farm, is similar in both groups.
There are approximately five people per farm, with the numbeimgrigom 1 to 14 people for the
group linked to Frutika and from 1 to 12 people foruhénked group. Both groups have an average
of three people as available family labour, defined as the nunilpople 15 years and older (see
Annex 3). However, the number of family labourers worldsgwvage earners or employees is higher
in the group of producers linked to Frutika (17%, compavitia 9.4%).

b) Human capital

The average age of the heads of farms in both groups is befvemmd 47 years, with 24 years of
work experience in their principal occupation. In general, pringoiyool is the highest level

completed by most of the heads of farms, i.e. most have besieand seven years of education.
However, the households linked to Frutika have more yearsumfagdn, both on average and in
terms of the highest education completed by a member of tiselhald.

C) Land availability and use

The amount of available land is the sum of owned lots, owstedeased to third parties, lots leased
from others, borrowed lots and municipal lots. A totaB@% of the Frutika producers and 95% of the
producers not linked to the Frutika chain have up to 20 heaatasd, with an average of 14 and 10
hectares of land available, respectively. The Frutika producers bavayerage, more hectares in
agricultural production (6.3 hectares) than the producersamtitipating in the chain (5.5 hectares).

d) Crops

Although a variety of crops are grown by the producers, th& Bommon ones are cotton, cassava,
beans, maize, soybeans, sugar cane and maté, which are both foddale@am consumption. In
addition, there are non-traditional crops: passion fruitgaagefruit in the case of the producers in the
Frutika chain. For the amount of available land, these prodhagesmore diversified production.

e) Financial resources
Nearly all members of the cooperative have had access to crediofa®® producers not linked to

Frutika and 97% of the producers linked to the chain. Né@sts (70%) are for between 1 million and
3 million guaranies for both groups.

\

227



ECLAC Project Documents collection Trade, poverig aomplementary policies in Latin America

f) Income

Family income and per capita income incorporate ircdnom non agricultural dependent and
independent employment and non employment incomeetkelto remittances or transfers. Also
considered are income from the sale of farm produateme from own consumption (farm products
and by-products or processed products), income finensale of animals, the sale of animal by-products
and processed products, and income from commerdtratias and the sale or leasing of lots.

The average income of the producers participating in the chaious 2.4 million guaranies
per year and the average income of the producers not participatimg chain is about 13.4 million
guaranies per year (see Annex 4). Analogously, the average anngapjarincome of the Frutika
producers is 5.4 million guaranies, compared with 3.3anil§juaranies for the producers not linked
to Frutika. Most of the producers not participating in Bnetika chain have annual per capita income
somewhere between 1 million and 5 million guaranies, whereahddfrutika producers, the upper
limit of the range is higher, at 10 million guaranies.

The two groups of producers are quite comparable inasmuch afqtiwene distribution by
source is nearly identical. The sale of agricultural productgiges the main source of income for
both groups, representing an average of 35% of their totahge income, or 5.4 million guaranies.
The second largest source is income from non farm employememon employment income such as
family assistance, remittances, transfers etc., which accountp foras% of their total income (see
Table IX.1). The sale of animal by products, own conswnpaif farm products and income from the
sale of animals represent approximately another 30% of income.

TABLE IX.1
DISTRIBUTION OF TOTAL FAMILY INCOME OF PRODUCERS
IN THE CAPI'IBARY COOPERATIVE
(Millions of guaranies)

Non-participants Participants Group total
Description of variable Annual Annual Annual

average % average % average %
Income from personal sources, employment 283 21 563 o5 3.45 29
and non-employment
Income from sale of crop products 4.67 35 7.97 36 5.40 35
Income from own consumption of crop 1.46 1 265 12 173 11
products
Income from sale of animals 10 7 2.28 10 1.29 8
Income from own consumption of animal 0.60 5 128 6 0.76 5
by-products or processed products
Income from sale of animal by-products or
processed products 241 18 2.33 10 2.39 15
Income from commercial activities 0.21 2 0.21 1 0.21 1
Income from sale and/or leasing of lots 0.25 2 0.051 0 0.21 1
Total family income 13.43 100 22.42 100 15.44 100

Source: Censo a Pequefios Productores Agricolasaza@a, 2009.

In terms of the composition of agricultural income, botbugs of producers are observed to
grow, on average, the same crops for sale (excluding passigrgfapefruit and oranges) and for
own consumption, although the producers linked to Fruidige higher annual per capita income (5.4
million guaranies compared with 4.6 million guaranies) (se¢eTR2). If income from the sale of
passion fruit and grapefruit is considered, the gap in arincaine between the two groups is even
larger, in favour of the Frutika producers.
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TABLE 1X.2
DISTRIBUTION OF AGRICULTURAL INCOME OF PRODUCERS IN THE CAPI'IBARY
COOPERATIVE
(Millions of guaranies, per capita and percentage)
. Non-participants Participants Total
Type of income
Annual average % Annual average % Annual average %
Income from passion fruit and
grapefruit, related to Frutika 0 0 257 822 0.58 10.7
Income from other products 4.66 100 5.40 68.0 4.83 89.4
Total crop-related income (from 4.66 100 797 100 5.40 100

the sale of crop products)
Source: Censo de Pequefios Productores Agricol@aalmpa, 2009.

3. Poverty levels and effects of value chain partic  ipation on
income

In order to understand the effects of participation by tbdywers from the Capi’ibary Cooperative in
the Frutika juice value chain as well as other effects on thesagasdincome levels, the producers
were first placed in different income groups around the natemmékegional poverty line. In addition,
conclusions were drawn regarding the behaviour of poverheaegional level and at the level of the
producers themselves, regardless of whether they were linkieel Foutika chain.

A high poverty rate (70%) was found for the producers eygd from the Capi’ibary
Cooperative, regardless of whether they were linked to Frukika.high rate of extreme poverty in
the countryside explains the large percentage of poor amongrtegesth producers.

A closer look at the poverty measure points to the conclusianthe poverty incidence,
intensity (or gap) and severity rates are lower among thé&&natoducers than among the producers
not linked to the agribusiness company. This observatightrbe an indication that Frutika is making
a significant contribution to poverty reduction among thalpcers.

a) Poverty by geographical area and region

Using data from the 2008 Household Survey, the countotasl and extreme poverty rates were
studied by geographical area (urban/rural) and by regiomidrstudy, the average annual per capita
income equivalent for the total poverty [fiavas determined to be 4.4 million guaranies, and the
corresponding equivalent for the extreme poverty line was detednto be 2.7 million guarani&s.

In rural areas, the annual per capita income equivalent forothé goverty line is 3.5 million
guaranies and the income equivalent for the extreme poverty Bngisillion guaranies.

Still at the level of the country and its geographical area20@8, 48.8% of rural dwellers
and 31.8% of urban dwellers were living below the poveng (see Table 1X.3). Of the rural poor,
30.8% were extremely poor, compared with just 11.2% of thbian counterparts. It is important to
note that half of Paraguay’s poor are living in extreme poverty

8 The extreme poverty line is the cost of the bémic basket, which is a bundle of products thaecakie minimum

nutritional needs of the population. The total powdine reflects the cost of the extreme poveiteIplus an
additional cost for non-food consumption (clothirfpusing etc.). Its composition, in addition to g the

aforesaid needs, should reflect the prevailing fbalits and preferences in the country, along Wighsupply of
food products and relative prices (Robles, 2000).

In the case of the total and extreme povertyslifee the country, the per capita income value thas used is a
benchmark average calculated based on the valhe gbverty lines constructed at the level of donfgeographical
areas).
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TABLE 1X.3
PARAGUAY: POVERTY RATE BY AREA OF RESIDENCE
(Percentage)

Area Extreme poverty Non-extreme poverty  Total poverty Non-poor
Urban 11.2 20.6 31.8 68.2
Rural 30.8 17.9 48.8 51.2
Total 19.4 19.5 38.8 61.2

Source: Government of Paraguay, Directorate ofs$itz, Surveys and Censuses, Household Surveg,. 200

In 2008, the poverty rate in the region of Caazag#re the cooperative’s producers reside,
was slightly above the national average (41.8%),thadegion’s extreme poverty rate was somewhat
higher (25%) than the national average. That same paral poverty stood at 46% and urban poverty at
23% in Caazapa. Meanwhile, 28.7% of rural dwellegge living in extreme poverty.

The poverty rate in the region of Caazapa, where the cooperapirasicers reside, is
slightly above the national average (41.8%) but below the matghier regions such as San Pedro
(53.9%), Canindeyu (53.7%), Caaguazu (52%), Itapla (47#8%)Misiones (46.1%) (see Table
IX.4). The region’s extreme poverty rate is somewhat higB&fo) than the national average,
although not as high as in Canindeyu (41.7%), San P88#fb)( Caaguazu (33%) and Concepcién
(30%).

TABLE 1X.4
PARAGUAY: POVERTY RATE BY REGION
Region Extreme poverty  Non-extreme poverty Poor Population Population density
(Percentagg (Percentagg (Percentagg

Asuncion 7.1 15.8 22.9 518 945 8.4
Concepcion 30.0 12.3 42.4 207 201 34
San Pedro 35.1 18.8 53.9 353 064 5.7
Cordillera 17.2 20.3 375 284 256 4.6
Guaira 18.4 18.7 37.1 213 635 35
Caaguazl 333 18.8 52.0 476 225 7.7
Caazapa 25.0 16.9 41.8 138 365 2.2
ltapla 28.3 195 47.8 523161 8.5
Misiones 27.1 19.0 46.1 120 848 2.0
Paraguari 22.0 18.4 40.4 245 097 4.0
Alto Parana 16.2 13.0 29.1 720 293 11.7
Central 11.6 25.7 37.3 1929 834 31.3
Neembuct 23.2 18.2 414 80 130 13
Amambay 12.8 17.2 30.0 98 569 1.6
Canindeyu 41.7 12.0 53.7 168 325 2.7
Presidente Hayes 13.9 6.3 20.3 85 965 1.4
Total 194 195 38.8 6 163 913 100.0

Source: Government of Paraguay, Directorate ofshitzg, Surveys and Censuses, Household Surveg. 200

It is equally important to mention that Paraguay’s poputati distributed more or less
homogeneously among the regions and that concentrationpwffion occur in regions with poverty
rates that are less than or equal to the national poverty taecfdre, although Caazapé’s poverty
rate is higher than the national average, it refers to less tlmmalf of 2% of the country’s total
population.
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In 2008, rural poverty stood at 46% in Caazapda, which was neay the national average
(see Table IX.5). Urban poverty was 23%, below the nationahgeehe extreme poverty rate in
Caazapa was 28.7% among rural dwellers (near the national avera@e3%naimong urban dwellers
(also near the national average).

TABLE IX.5
CAAZAPA: POVERTY RATE BY AREA OF RESIDENCE
(Percentage)
Non-poor Poor
Urban 76.7 233
Rural 53.7 46.3
Total 58.2 41.8

Source: Government of Paraguay, Directorate ofs$iz, Surveys and Censuses, Household Surveg,. 200
Note: Benchmark data, not a representative sample.

b) Poverty status of producers in the cooperative

Using data obtained from the survey of producers in the'iBayi Cooperative, it was observed that
the producers not participating in the Frutika productionrchaive average annual per capita income
equal to 3.3 million guaranies, which is below the anneatppita income equivalent for the national
poverty line (4.4 million guaranié€)(see Table 1X.6) and even below the annual per capita income
equivalent for the rural poverty line (3.5 million guaranids)contrast, average annual per capita
income among the producers participating in the Frutika cha&iqual to 5.4 million guaranies, which

is above the total poverty line for the country and the poaérty line in particular.

TABLE IX.6
AVERAGE PER CAPITA INCOME BY POVERTY STATUS AND VAL UE CHAIN
PARTICIPATION
(Millions of guaranies per year)

Non-poor Poor Total
Non-participants 9.61 1.22 3.38
Participants 10.37 1.61 5.40
Total 9.86 1.29 3.83

Source: Censo a Pequefios Productores Agricolasaimga, 2009.

Based on the rural poverty lines and corresponding annual piga t@ome equivalents that
were calculated for this study, the percentage of producers bétayy and above this poverty line
could be determinel.In the case of the producers participating in the productiain, 56.8% were
found to live below the poverty line, compared with 74%hef producers not linked to the chain. For
all producers combined, the average poverty rate was 70%, whictigmégantly high (Table 1X.7).

8 Benchmark value in the case of the national pg\ire (not calculated using official statistics).

8  Method used to obtain the poverty rate of theeyed producers: The questionnaire design and remtisin of the
income levels of the producers made it possibleotopare producer income against the official rpmlerty line
to obtain the poverty levels and indicators for sthedy group. The questionnaire administered tgptioelucers in
Caazapa was modelled after the questionnaire ugéldebDirectorate of Statistics, Surveys and Ceester its
household surveys. As in those surveys, there wections that gathered information on differentrses of
income, a section on employment among the membeatedarm or household and other sections or duestat
the farm level on income from crop and livestockivdiies, commercial activities and income from own
consumption of farm products.
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Another way of measuring the poverty of these producersasigh what is known as the
poverty intensity or poverty gap: the difference between the aémagme level of the poor and the
poverty line. The producers not linked to Frutika were foumndave average incomes that were 48%
lower than the income level equivalent to the poverty line, @dsethe incomes of the producers
linked to Frutika were just 31% lower. In other wordg, Enutika producers are closer to rising above
the poverty line than their non-Frutika counterparts. Lasily, poverty severity indicator measures
the degree of distribution of the poor across populatiomeatg, i.e. the level of concentration of the
poor in these segments. In the case of the producers in Capaepdy levels were found to be more
concentrated among the producers not linked to Frutika.

TABLE IX.7
POVERTY INDICATORS OF AGRICULTURAL PRODUCERS BY PAR TICIPATION
IN THE JUICE VALUE CHAIN
(Percentage)

Incidence of poverty
Total number of Non- Poverty Poverty

producers Extreme Non-extreme Total poverty gap® severityb
poverty poverty poverty
Non-participants 330 64.85 9.39 7424  25.76 48.0 36.0
Participants 95 43.16 13.68 56.84  43.16 31.0 20.0
Total 425 60.00 10.35 70.35 29.65 44.0 33.0

Source: Censo a Pequefios Productores Agricolaaaleaga, 2009.

# The poverty gap is the monetary difference betwibenpoverty line and per capita income, i.e. tee gapita
monetary amount that the poor need to reach therpoiine. In this case, the producers classifisgp@or need
2,220,000 guaranies to make up the difference. & 'hos participating in the chain need 2,290,000 anias, and
those participating in the chain need 1,890,000anies.

b Poverty severity measures the degree of distabutf the poor across population segments.

4. Direct effects on income and poverty

Following the analysis of poverty levels among the producethe cooperative, the findings of the
guantitative component are presented. This component estimateisettt effect that participation by
the small farmers in the value chain has on income. The analygthbdproposed at the beginning
of this chapter is used, with the data considered as a re@tsesample of the producers.

The results show that the income levels of the producetseiCapi'ibary Cooperative are
positively and significantly associated with the amount of labl land, the amount of land in
agricultural production, the number of crops grown (onlyniodel 1), the amount of land in livestock
production, the number of people in the household who are eagers or employees, and the level
of access to financial resources and participation in the Frutéia ¢hrough cultivation of passion
fruit and grapefruit (see Table 1X.8, models 3 and 4).
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TABLE 1X.8
ESTIMATE OF THE DIRECT EFFECT OF PARTICIPATION IN T HE JUICE EXPORT CHAIN

Dependent variable: lyfper (Ln per capita familgome)

Independent control variables (V) Model 1 Model 2 Model 3 Model 4
Household and human capital
characteristics
Total number of household
. . -0.152 ok -0.151 ik -0.149 ok -0.149 ik
members
Average years of education of head
-0.013 -0.014 -0.013 -0.011

of household
Age of head of household -0.005 -0.005 -0.005 .00
Average years of education of the

0.051 0.049 0.047 0.045
household members
Productive assets: land and family
labour
Natural logarithm of the amount of
) 0.342 ki 0.341 ki 0.359 ok 0.350 ki
available land
Amount of land available for crops
P 0.05 ok 0.051 ok 0.052 ok 0.052 ik
(hectares)
Number of crops grown in the
0.066 ki 0.042 0.043 0.029

previous crop year
Number of owned lots (hectares) -0.013 -0.013 018. -0.012
Amount of land for livestock

0.039 o 0.034 * 0.033 * 0.032 *
or pasture (hectares)
Availability of labour® 0.013 0.013 0.014 0.012
Number of persons dependently

0.661 ik 0.65 ok 0.646 ok 0.629 ok
employed
Number of persons engaged in

-0.057 -0.058 -0.061 -0.059

agricultural activities

Access to financial resources
Range of loan amounts 0.107 ki 0.106 ki 0.106 *x 109 xxX
Participation in the chain (IV)

Frutika 1: passion fruit, grapefruit

0.186
or oranges
Frutika 2: passion fruit and
. 0.270 *
grapefruit
Frutika 3: passion fruit 0.434 ok
_cons 13778 rrx 13.86 ok 13 820 ok 13 860 ok
Number of observations 403 403 403 403
F (13.389)=18.07 F (14.388)=16.89 F(14.388) =96.8 F (14.388)=17.46
Prob > F=0.000 Prob > F=0.000 Prob > F=0.0000 bPr&=0.000

R-squared =0.3741  R-squared =0.3771  R-squar&d¥$®. R-squared=0.3862
Source: Censo a Pequefios Productores Agricolasaza@a, 2009.
Note: *** = significance 1%; ** = significance 5%;= significance 10%.
& Total number of household members 15 years @rold

By analysing the coefficients, the independent effects of each detegmiariable of per
capita income can be observed. In general, a 1% increase in the arhauvailable land raises per
capita income by only 0.34%. One additional hectare of landjm mroduction means a 5% increase
in per capita income. One additional crop has a similar effeéghadme (6%) but is insignificant
when producer participation in the juice chain is considered. &ldgional hectare of land for
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livestock production boosts per capita income by 3%. Incredisengptal number of wage earners in
the family by one person is associated with a significant inereaser 60%—in per capita income.

In terms of financial resources, for every additional 2 mmlljuaranies in credit, per capita income
rises by 10%.

Lastly, when the three crops (passion fruit, grapefand oranges) with which the
producers can participate in the Frutika chain amsiclered, a positive but insignificant effect is
observed on per capita income (model 2). HoweVer,réesults improve in the subsequent models
when oranges and then grapefruit are excluded, bet¢hese crops were not at peak productivity
when the producer survey was administered. Consdguémtome from passion fruit represented a
larger share of the farm-related income of the pceds linked to Frutika when the data were
collected. When the producers are participating injiiee chain with passion fruit and grapefruit
(model 3) or with passion fruit only (model 4), thpsitive effect of their participation is
significant, with an increase in per capita income2@% in model 3 (sig=10%) and of 43% in
model 4 (sig=1%). In short, participation in theufika chain has a significant positive effect on
producer income, above all when the producers atecipating with passion fruit.

The large effect of wage-earning labour on the income levelbeofChpi'ibary producer
farms suggests that family agriculture in this zone isthetmain lever of poverty reduction and
would therefore not necessarily become a source of income gaitisef producers. However, the
presence of the Frutika production chain contributes an iriteyegercentage to the income that
campesino families earn from cash crops. Moreover, the magrofutdee effect of wage-earning
family members on farm income levels could shrink over tim¢éhasgrapefruit and orange crops
reach their maximum productivity and require more labour, hifchvcase family members might be
the first to be recruited.

Model 4 predicts (see Table 1X.9) average annual per capita ingb#8 million guaranies
for the producers linked to Frutika and 1.9 million gu&arfor the producers not linked to Frutika.
Both levels are below the rural poverty line, with a povgey of 20% for the Frutika producers and
of 47% for the producers not participating in the chainesehpercentages are equivalent to the
income that each group would need to earn in order to reacnpass the rural poverty line.

TABLE 1X.9
INCOME LEVEL ESTIMATES AND RURAL POVERTY LINE SCENA RIOS
FOR PRODUCERS IN THE CAPI''BARY COOPERATIVE
Per capita income
(Millions of guaranies per year)

Per capita income gap (%)

Participants Non-participants  Participants par,t\ilgir[])ants
Overall average 2.8 1.9 20 47
Scenario 1 25 16 29 54
Scenario 2 2.9 1.9 18 46
Scenario 3 4.6 3.2 -33 8
Scenario 4 5.4 3.6 -54 -3
Rural poverty line (guaranies per year) 3503 372

Source: Censo a Pequefios Productores Agricolasaim@a, 2009.
Note: Exercise performed using the model 4 coeffits.

In order to analyse the weight of the variables on the capacitypateatial for reducing
poverty gaps among the producers in the cooperative, scenavi@®den constructed to approximate
the different combinations of factors having greater or lepsssibilities of reducing and even
overcoming poverty. The various scenarios make it possibdsthimate different per capita income
levels, which — when compared with the rural poverty line -eakvariations in the poverty gaps.
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In the first scenario, the farms are assumed to have no wagegear®@mbers, five hectares
of crop land and four crops. With these characteristics, thergogap observed for the producers
participating in the chain is 29%, whereas the gap for theupewsd not linked to the chain is 54%.

In the second scenario, the same conditions as in the firsireceme maintained, but, in
addition, the households are assumed to have an average of saremfyeducation and access to
between 3 million and 5 million guaranies in credit. F& sicenario, the poverty gap falls to 18% for
the producers in the chain and to 46% for the producersnked!to the chain. This is a significant
reduction that is most likely explained by ease of access td,cdeei to the specific weight of that
variable, already observed, as an income determinant.

The third scenario was constructed with the same conditiortseafirdt scenario, with the
addition of one wage-earning member. In this case, a substariation is observed in the poverty
reduction effect, with the income levels of the Frutika produsergassing the poverty line by 33%;
and although the producers not linked to Frutika remainabtde poverty line, they would only need
an additional 8% of income to rise above the line.

In the fourth scenario, the farms also have wage-earning mendznsell as the full
complement of the other variables mentioned in the second stdnatiis case, the income levels of
the Frutika producers easily surpass the poverty line (5d%)income levels of their non Frutika
counterparts are also above the poverty line, though or@gdy

In terms of increasing income and reducing the poverty gamdiatpor being linked to the
Frutika production chain is a significant determinant for Ranagriculture in the Capiibary
Cooperative. The assertion could be made that participatiore inhiin is a condition for reducing
poverty levels, although not for rising above the poviimg,

Furthermore, the existence of a wage earner among the family memtidesfarms is a key
factor in substantially raising income levels and rising alibe poverty line, mainly in the case of the
Frutika producers. The income brought in by these wage earagrsame from agricultural activities
or services but is earned off the farm.

If participation in the Frutika chain is understood to laygedplain the increase in income, it
could be assumed that this increase would enable the Frutiks tiaimre more agricultural and non-
agricultural paid labour. In this case, participation in thatika chain could be having an indirect
effect through the hiring of paid labour, which has a higative weight in terms of enabling rural
families to increase their income and eventually rise out of pover

5. Effects of spending and creation of growth linka ges

In accordance with the aforementioned literature on the participaftiemall agricultural producers in
production chains, the effects consist not only of the de#fetts resulting from income gains, but
also of what are known as linkage effects. These are the effedtgylia@ricultural growth to the
factor market, production and consumption. Each of thesades generates, respectively, greater
demand for labour in agricultural and rural non-agriculturaViies (primarily), greater development
of activities related to the supply of inputs and increas&miily spending on goods and services.

This section will attempt to demonstrate the consumptiotenat of the small producers
involved in the Frutika chain and their counterparts who arémolved in the chain. An attempt will
also be made to demonstrate the relative extent to which thesemgiosu patterns promote the
creation of linkages at the local rural level, i.e. the relafik@ihood of these patterns to generate
labour intensive goods and services and, consequently, inconseigéie community.

First, the family spending structure of the producers @pdiing and not participating in the
chain is presented, by type of rural linkage.

Total annual family spending among the farmers surveyed comdigiroduction spending
and consumer spending on goods and services. Productionrgperatlides spending on farm labour,
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spending on inputs for crops and livestock, as well as tinehpse of equipment, machinery and
implements for crops and livestock production and other esggerConsumer spending on goods and
services includes spending on food, non food items andcesn$pending on non food items includes
household items, clothing, school supplies and other ezpefi®mme maintenance and health-care
goods). Spending on services includes education, health cagdaemient, transportation, fuel and
communications.

Table 1X.10 shows the family spending structure o tproducers in the Capribary
Cooperative. Of total family spending, 60.9% corresisaie consumer spending on goods and services
and 38.8% is production spending. The concentraifospending on the consumption of goods and
services is primarily explained by spending on f¢48.1%), which is consistent with a typical family
spending structure in the countft is important to note that the production spagdbercentage is not
small, especially in terms of spending on agricultimalits (24%). However, spending on these types of
products does not necessarily generate new or higbeme for rural communities, unlike spending
on agricultural labour (11%).

TABLE I1X.10
DISTRIBUTION OF TOTAL FAMILY SPENDING AMONG PRODUCE RS IN THE CAPI'IBARY
COOPERATIVE
(Percentage)
Type of spending/linkage No_n— Participants Total
participants

A. Production spending 38.1 40.5 38.8
a. Agricultural labour 114 11.9 q1.
b. Inputs for crops and livestock 24.3 724 24.4
c. Other production expenses 24 4.0 2.8
B. Consumer spending on goods and services 61.5 59.3 60.9
a. Food 43.9 41.3 43.2
b. Non-food items 12.9 12.9 12.9
c. Services (non-agricultural) 4.7 5.1 4.8
C. Total 100.0 100.0 100.0
Average total family spending (thousands of 2008
guaranies) 9485 12 812 10 229

Source: Censo a Pequefios Productores Agricolasaim@a, 2009.

It is important to note that between the two types of spgn(production spending and
consumer spending on goods and services), the two catehatigeherate the linkages with the most
intensive use of labour are agricultural labour (productipanding) and education, health-care,
transportation and communications services (non-agriculturaltpbConsumer spending on food
and non food items also creates employment but to a lesset beicause it is limited to the area of
sales and marketing.

However, the categories that generate the most empldyin the spending structure of
producers participating and producers not particigaiin the production chain account on average for
only 16.3% of total spending, with agricultural labdoeing the larger spending category (11.5%). In
other words, the indirect effect of these spenditggmaies with higher employment generation rates has
a smaller relative weight than the categories with lowgsl@yment generation rates. To put it another
way, the income levels of both types of producers dchawe much weight in terms of the (indirect)
generation of income in the rural communities whbey operate. Nevertheless, considering only the

% In Paraguay, 40% of family spending nationwide 54.2% of family spending in rural areas is on f(BGEEC, 2000).
91 Medium-sized sellers are generally from middlesime groups and do not necessarily live in the af@aoduction.
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spending categories that create agricultural and gooedtural labour, it is the Frutika producers who
have greater purchasing power to hire these twstgp&abour. Therefore, these are the producers who
could potentially become indirect promoters of povegduction, when further consolidation of the
production and marketing chain translates into higheme levels for them.

In addition, these findings are substantiated by an exewisstimate spending elasticities
and determine the sensitivity of the linkages to changexamia levels among the small agricultural
producers. This exercise attempts to demonstrate how speadirlgbour-intensive goods and
services is affected by income fluctuations in the two grotipmall producers.

Table 1X.11 presents the estimates of spending elasticitidsattges in income. In general,
production spending and spending on services are highly celdstiterms of elasticities by
participation in the chain, spending on labour and on seriscemre elastic among the producers
linked to Frutika than among the group of producers n&eti to the chain. By contrast, spending on
crop and livestock inputs is more elastic among the producgrinked to Frutika than among the
producers linked to Frutika.

TABLE IX.11
ESTIMATE OF INCOME ELASTICITY FOR SPENDING CATEGORI ES AMONG PRODUCERS
IN THE CAPI'IBARY COOPERATIVE

Type of spending/linkage Non-participants Partiniga Total producers

A. Production spending 1.71 1.20 1.50
a. Agricultural labour 1.62 1.75 1.66

b. Inputs for crops and livestock 1.23 1.02 111.
B. Consumer spending on goods and services 0.54 6 0.8 0.66
a. Food 0.41 0.69 0.54

b. Non-food items 0.92 0.83 0.84

c. Servicés 0.71 2.27 127

Source: “Censo a Pequefios Productores Agricol@adeapa”, 2009.
Note: A variable is said to be inelastic at zesuaitary when it is at one, and as elastic whéngteater than one.
#Includes spending on education, health care, @merent, transportation, fuel and communications.

By analysing the income elasticities for the spending categeifieshe highest employment
generation rates, it can be observed that for both type®diigers, income gains have a very strong
effect on spending on agricultural labour, and the effectasgést for the group of producers linked
to Frutika. The elasticities are likewise very positive indase of non-agricultural labour (services)
but only for the producers participating in the chain.

This exercise also shows that the elasticities are large in the fcggending on production
inputs and spending on non-food items, although nizrge as in the case of spending on labour.

This elasticity exercise demonstrates that in the event of ilgosrease in income among
the small producers in the Capiibary Cooperative, the effecipemding will be greater in those
categories that are more labour-intensive, and that the effectcpibduthis regard will be stronger in
the case of income gains among the small producers participatimg Frutika chain.

This conclusion confirms the earlier results obtained frardysng the participation and distribution

of family spending among the Capi’ibary Cooperative produaats by comparing the amounts of
money used by each group of producers (participants and arboigmnts in the chain). In other

words, it is the Frutika producers, as opposed to the ptbducers, who are potentially positioned to
trigger or generate more employment and thus contributedbpaverty reduction.
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D. Conclusions and recommendations

The most resounding finding yielded by the study of trisup of small producers (linked and
unlinked) is that 70% of them were living below the poyérte at the time of the survey (2009), with
a larger number of poor families concentrated among the produbersere not linked to the Frutika
chain. The fact that there were fewer poor families among thieipeos linked to Frutika may point to
the favourable effects of having initiated fruit cultivationaat early point in time, and thus of the
income earned from that production. However, the phenomenod alsal be interpreted to indicate
that the cooperative may have selected producers for the frpitysthmin whose families were in a
better economic position.

The model used to measure the effects on income in the tw@gsgrodicates that
participation in the fruit chain must have a very significgpecific weight given the fact that both the
gap and severity of poverty are less among the linked proddlars among their unlinked
counterparts. In other words, based on the findings wipeact to income levels for the two groups,
poverty levels fall by much larger margins for the groupmiducers participating in the fruit chain
than for the group of non participating producers. Thiatassecond main conclusion: participation in
the fruit chain is an important factor in reducing povertglgv

However, participation in the chain and the income generated aslta(wésah is added to
the income generated by other cash crops grown by these prodareers)t sufficient on their own
for poor families, which include a percentage of these produterise above the poverty line or,
otherwise said, to escape from poverty. That is only pes#j@dditionally, one or more members of
the family are employed as agricultural or non-agriculturalersayners.

In any case, it has also been possible to confirm that ingemerated through participation
in the fruit chain has rural growth linkage effects, i.e. tlmine is spent to hire agricultural and non
agricultural labour in the community. Although this speidiis observed for both groups of
producers, spending levels are higher in the case of the linkddqgers.

The percentage of this spending in relation to other pramuetnd consumption spending is
relatively large. However, a potential significant increase éniticome levels of the fruit producers
has a very strong impact on spending categories that makematess of labour in the community.
Accordingly, the indirect or linkage effects of the productiblain become complementary forces for
reducing household poverty levels in the community of preds.

In conclusion, the following assertions can be made: the pagerf poor among the
producers in the fruit chain is smaller than among the gqtfatucers; the income generated by the
linked producers allows for a steeper reduction in povertgldethan in the case of the unlinked
producers; and spending trends among the linked produceysssulgat they have greater potential to
contribute indirectly to reducing poverty levels in the r@@hmunity by hiring labour.

Among the factors that drove the success of thisiggplivate project, none originated in the
public sector, despite the project's explicit foaus strengthening public institutions and despit th
relationship between these institutions and theafeiactors, such as Frutika and the cooperativih Bo
the Ministry of Agriculture and the local governméuatve been scarcely more than mere spectators in
this process. Moreover, in areas where the Ministrigriculture has had a direct presence throtgh i
agriculture extension service (in the case of orspgeithout the involvement of a cooperative, the
value chains did not prosper as they did in the chtfeassion fruit and grapefruit growers.

For a decade, proposals have been presented in the countrghliskesigribusiness value
chains (mainly for the foreign market) as an engine of compatéss. These production chains, as
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defined, were oriented toward traditional and non-traditicnaphs, as well as large-scale agriculture
and family agriculturé?

Several public-sector initiatives were translated into progranamesprojects that attempted
to advance the implementation of these production chainsg uew and existing instruments.
However, the efforts of the government's line ministrieslstry, Agriculture, and Planning) have
never been coordinated to establish plans, prioritize sectorpuaade tasks to effectively establish
these chains. Nevertheless, international cooperation projedissiarea have been implemented,
although with uneven results and uneven support capacihelgublic sector.

Private initiatives and the market have primarily been respenfibldriving the creation of
competitive production chains, with the participation of medgaized producers, but increasingly
with family farms or small scale producéfs.

State involvement in supporting, guiding and formingdpigiion chains is important for three
basic reasons. First, these production chains should be fpgovernmental programmes aimed at
promoting inclusive economic growth, i.e. growth couplethviob creation and poverty reduction.
Second, it is up to the State to establish guidelines éofiotimation of these chains and corresponding
incentives based on the development priorities, in ordenddithte and steer private investment
towards the sectors and regions with the greatest potent&ldoess. Third, although market impetus
is important for investments, there are market failures tlwatidlive addressed by the State.

Clearly, a deeper industrialization process is a fundamental wonftit inclusive growth in
Paraguay, but this process must be primarily based on agr&ulhere are three reasons for this.
First, Paraguay’s identified comparative advantages lie in agniéss. Second, a large percentage of
the population still lives in the countryside, where povdgyels are higher. Third and last,
agribusiness is the country’s largest job engine, particuldrgn based on production chains.

Enhancing the performance of the government institutionsolvad in boosting
competitiveness remains an important objective for the ceraidn of public policies. It is very
unlikely that value chains that incorporate family farms can beetteat a large scale without the
active participation of public institutions.

This study has proposed a theoretical framework for evalu#timgextent to which value
chain formation in the agriculture sector has a pro-poor effedtence was found linking the
participation of small farmers in the juice export chain Wither levels of poverty and higher levels
of spending on labour. The study also suggests thawv#lyein which farmers organize is a key
variable in determining whether they have the capacity to carrtheutvestments and cooperation
needed to form an export chain. Because pro-poor trade depetius dinect participation of small
farmers as suppliers in a global value chain, capturing trads (Jaicountries like Paraguay) requires
a major investment in the types of organization that btingether small farmers, so these
organizations can effectively represent the farmers’ interests atiteygdave the capacity to forge
production-based partnerships with agribusiness export sfirmand the government.

92 The most complete study on competitiveness iadtay was carried out with support from the Japéerhational
Cooperation Agency (“Estudio sobre el desarrollongéenico de la Republica del Paraguay”). The stdéyiified
six production chains: (i) soybean-oil-feed; (iigdi and beef processing; (iii) cotton-textiles;) (leather and
leather goods; (v) lumber and lumber products;(@ndnetalworking.

The dairy chain and the pork chain establishednlegium-sized producers or family farms; the fiaid juice,
organic sugar, stevia, medicinal herbs, cassavaksthains, with high levels of participation frdamily farms.

93
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Annex 1
Census coverage and representativeness of the respo  ndents

The census conducted in October and November 2009 of thecpredn the Capi'ibary Cooperative
had a total coverage rate of 77.7% (446 of a universe of Boigers were surveyed), a coverage rate
of 73.2% for the group of producers not linked to thatika chain and a coverage rate of 100% for
the group of producers linked to Frutika. For reasonseelatimarily to adverse weather conditions,
data could not be collected from all of the producers not lit&éatutika.

However, since data were collected from 446 producers, a desia®made to conduct the
analysis of the quantitative component based on a total gbd@kicers, a number equivalent to 95%
of the survey respondents and 74% of the universe of geosluensuring the representativeness of the
respondents (the sample) with respect to the universe. Rlalhses were excluded because either the
respondents were not engaged in agricultural activities ddhi@egcensus period (8 cases) or the
producers were atypical in size, in terms of the amount ofadnlailand, for the purposes of this study
(12 cases). In addition, an analysis was done of the meanedifes in the amount of available land
of the producers in the sample and in the universe, and itovetuded with a significance level of
5% that the producers surveyed and screened for the quaetiaialysis are representative of the
universe of producers. This can be observed in the folloreisigits of the test of mean differences:

TABLE IX.A1l
TEST OF MEAN DIFFERENCES IN THE AMOUNT OF AVAILABLE LAND (HECTARES)
BETWEEN THE UNIVERSE OF PRODUCERS IN THE CAPI'IBARY COOPERATIVE
AND THE RESPONDENTS

Number of Average hectares of ) .

Group of producers observations available land Confidence intervals (95%)
Universe 553 10.75949 10.31823 11.20076
Respondents 425 11.14353 10.39771 11.88935
Total 978 10.92638 10.51798 11.33478
Mean difference -0.3840357 -1.208 0.4399285

Null hypothesis: mean difference = 0

Alternate hypothesis: mean differented

Result of the test of mean differences: Pr(|T])=|0.3606
Source: Prepared by the authors using data provigdde Capi'ibary Cooperative and “Censo a Pegsi€fioductores
Agricolas de Caazapd”, 2009.

With a significance level of 5%, the null hypothesis thatdlierage hectares of available land
for the universe and for the respondents are equal is not rejsciatl can be assumed that the
respondents are representative of the universe.

TABLE IX.A2
TEST OF MEAN DIFFERENCES IN THE AMOUNT OF AVAILABLE LAND (HECTARES)
BETWEEN THE UNIVERSE OF PRODUCERS LINKED TO FRUTIKA AND THE

RESPONDENTS
Group of producers oNbl;reanZtrig;s AVZZ/Z?IZI?IZCI::SS of Confidence intervals (95%)
Universe 93 11.87097 10.50142 13.24052
Respondents 95 14.01053 12.06487 15.95618
Total 188 12.95213 11.75906 14.14519

(continues)
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Table IX.A2 (conclusion)

Group of producers Number' of Average hectares of Confidence intervals (95%)
observations available land
Mean difference -2.139559 -4.512215 0.2330981

Null hypothesis: mean difference = 0
Alternate hypothesis: mean differenc@
Result of the test of mean differences: Pr(|T])=|0.0769

Source: Prepared by the authors using data provg¢de Capi'ibary Cooperative and “Censo a Pegsi€fitoductores
Agricolas de Caazapd”, 2009.

Even though the census coverage rate for the producers linkEdutika is 100%, the
corresponding filter and test of mean differences of the anwavailable land were applied. With a
significance level of 5%, the null hypothesis that the averagearescbf available land for the
universe linked to Frutika and for the respondents lirikeferutika are equal is not rejected, so it can
be assumed that the respondents linked to Frutika are repregentfathe universe of producers
linked to Frutika.

TABLE IX.A3
TEST OF MEAN DIFFERENCES IN THE AMOUNT OF AVAILABLE LAND (HECTARES)
BETWEEN THE UNIVERSE OF PRODUCERS NOT LINKED TO FRU TIKA AND THE

RESPONDENTS
Group of producers Number' of Average hectares of Confidence intervals (95%)
observations available land
Universe 460 10.53478 10.08221 10.98736
Respondents 330 10.31818 9.554464 11.0819
Total 790 10.4443 10.03146 10.85715
Mean difference 0.2166008 -0.6209012 1.054103

Null hypothesis: mean difference = 0
Alternate hypothesis: mean differernc@
Result of the test of mean differences: Pr(|T])=|0.6118

Source: Prepared by the authors using data provg¢de Capi'ibary Cooperative and “Censo a Pegsi€fitoductores
Agricolas de Caazapa”, 2009.

With a significance level of 5%, the null hypothesis thatayerage hectares of available land
for the universe of producers not linked to Frutika andtlierrespondents not linked to Frutika are
equal is not rejected, so it can be assumed that the respondelii&ed to Frutika are representative
of the universe of producers not linked to Frutika.
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Annex 2

TABLE IX.A4
DESCRIPTIVE STATISTICS OF THE VARIABLES BY PARTICIP ATION IN THE FRUTIKA
JUICE CHAIN

Non-participants Participants

Variables
Obs  Average/% Std. Dev. Min Max Obs  Average/% Std. Dev. Min Max

Total annual
family income
(Current
guaranies)

330 13400000 27700000 O 398 000 000 95 22400000 27800000 500000 202000000

Annual per
capita income
(Current
guaranies)

330 3379276 5629 888 0 66 400 000| 95 5393782 11000000 100000 101 000 000

Annual
agricultural
income from 330 4 664 506 7643121 0 66 000 000| 95 7972 220 8335501 0 52 900 000
sales (Current
guaranies)

Annual income
from passion
fruit (Current
guaranies)

330 0 0 0 0 95 2339074 3673954 0 19 000 000

Annual income
from grapefruit
(Current
guaranies)

330 0 0 0 0 95 77 095 447 138 0 4160 000

Annual income
from oranges
(Current
guaranies)

330 0 0 0 0 95 157 790 561 166 0 3 500 000

Total annual
income from
Frutika products 330 0 0 0 0 95 2573 958 3 756 945 0 19 000 000
(Current

guaranies)

Annual
agricultural
income
excluding 330 4581 036 7 645 347 0 66 000 000| 95 4 740 605 6 082 460 0 33 900 000
Frutika products
(Current
guaranies)

Amount of
available land 330 10 7 2 52 95 14 10 1 53
(hectares)

Number of
hectares
available for
crops

330 5 4 0 40 95 6 5 1 33

Number of
hectares
available for
livestock

330 1 3 0 35 95 3 5 0 25

Number of crops

grown 330 4 1 0 8 95 5 2 1 10

Access to credit
(Dummy

Amount of credit
(ranges)

330 99% 95 97%

325 2 1 1 7 92 2 1 1 7

Number of
members on the 330 5 2 1 12 95 5 2 1 14
farm (persons)

Available family

330 3 1 1 9 95 3 2 1 8
labour (persons)

(continues)
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Table IX.A4 (conclusion)

Non-participants Participants

Variables
Obs  Average/% Std. Dev. Min Max Obs  Average/% Std. Dev. Min Max

Female head of
households 300 9,3% 0 1 91 11% 0 1
(Dummy

Years of
education among
heads of
household

330 6 3 0 17 95 7 4 0 17

Age of head of

330 45 13 21 105 95 47 11 25 73
household

Years of work
experience of
head of
household

324 25 13 1 65 92 24 11 5 52

Years of
education of 283 6 3 0 16 84 7 4 0 16
spouse

Amount of
dependent family 330 9,4% 0 2 95 17% 0 6
labour (persons)

Number of
agricultural 330 3 2 0 11 95 3 2 0 8
workers

Average years of
education of
members of the
farm

330 6 2 1 16 95 7 3 2 14

Maximum years
of educationon 330 9 3 1 17 95 10 3 2 18
the farm

Source: Censo a Pequefios Productores Agricolaaaimga, 2009.
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Annex 3
TABLE IX.A5
ANNUAL FAMILY INCOME OF THE PRODUCERS IN CURRENT GU ARANIES
Non-participants Participants
Quintile
Average Minimum Maximum Obs Average Minimum Maximum

1 66 1597 309 0 7100000 19 3672421 500 000 6 150 000
2 66 4627 303 1380000 10040000 19 8 644 600 3000 000 19 142 500
3 67 7787082 1200000 23076004 19 17 692 716 6 640 000 44 804 000
4 65 13422506 2 300 000 35624000 19 27 352 045 8284 000 48 740 000
5 66 39806 118 6500 000 398 144 00C 19 54 717 973 7900000 202 200 000

Total 330 13 430 987 0 398 144 00C 95 22415951 500 000 202 200 000
Source: Censo a Pequefios Productores Agricolasaza@a, 2009.
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Annex 4
Methodological annex on the estimate of the indirec  t effect of
participation in the juice value chain

Based on a per capita consumer spending model that was coneedechddel representing total
household consumer spending and including the variable mof garticipation in the Frutika value
chain, the equation as modified for the purposes of thityss as follows:
5
Cij = aiY}- + bllY}h’l(y]) + bZiNj + b3i ln(S]) + b4ifrutika + Z ghiDjh + ,LlU (1)

=1

where(;; represents consumer spending on good itypeoduction, labour, input, goods and services,
food, non-food items etc.) by household or fgrri; is total consumer spending by the housefold
(proxy of total income)yy; is per capita consumer spending by housefold is the number of
household members; is the subsistence ratio in reference to the goods productx household.
To incorporate the effect of the Frutika value chain on spentliegequation includes a dummy for
participation frutika) and other binary variables of districts that attempt ttecefdifferences in
preferences, availability of goods and services and price differémmte®en the regions. Based on
this model, estimated using the ordinary least squares metted|asticities were calculated of the
different types of spending linked to the types of agricaltgrowth linkages, generalized as:

aCY Y
w¥Co (a; + byiybyIn(y) C (2)
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X. Analysis of the effects of trade opening on
household welfare: an application to Chile,
1999-2006

Alfonso Finot
Marcelo LaFleur
José Duran Lima

A. Introduction

There is a consensus in the international trade literature dlgopbtential welfare benefits of a more
open trading regime, always assuming competitive market comgliind the absence of information
asymmetries? This effect could be greater still in small countries withalror underdeveloped
domestic markets. At a time of many new trade agreements, e&ch wibwing number of partners,
it is natural to ask what effect trade liberalization might havepoverty and income distribution. To
answer this question, it is necessary to properly identiéy mechanisms whereby the effects of
liberalization spread through the economy. Surprisingly, tyjpe of analysis has not yet been fully
developed in the literature and there are few empirical analysee alubject, partly because data
were inadequate until recenffy.

Establishing the relationship between international tradealization and poverty, especially in
developing countries, is essential as a guide to public pafidyso that the potential benefits of trade
opening can be capitalized upon as efficiently as possible. Pebpeacterization of these effects in
Latin America remains a work in progré&sviore common have been studies evaluating the possible
effects of the free trade agreements negotiated or planned by theesyand even in these cases the
effects on poverty and income distribution are evaluated ®adlis of ex ante models, which only
present possible effects going forward and do not evaluatacimn the past. Very few studies

94
95

Bernhofen and Brown (2004), Helpman and Krugm&8T7) and Fischer and Serra (1996), among others.
See Goldberg and Pavcnik (2004) for a review efrdtent literature and Reina and Zuluaga (2008 rcaccount
of studies relating to Latin America.

%  See Giordano (2009).
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analyse the actual effects of agreements already signed by the codiiteéesain constraint arising
from the lack of studies of this nature has been the abserdmtaited, disaggregated information.
Lack of information has been ceasing to be a problem in recent tyeass to the availability of
larger amounts of data at the firm level and the systematizattioousehold surveys (microdata). It is
now possible to undertake ex post impact studies basecde @vdtution of observed data for prices,
incomes, spending and tariff protection. The present study $eedhed some light on the effects of
trade opening on the different sectors of the economy anthtgsa the most important pass-through
channels, especially as regards poverty and income distribution.

The aim of the study is to take the new methodologies developtheé recent literature on
the ex post effects of free trade agreements and apply them toalbatewm of social effects, and
particularly those on poverty and income distribution. Teaiis to use the information available in
the region’s countries to characterize the short-term impactrafia opening process on households
in countries that changed their trade policies in the last decadttie diventieth century and the first
decade of the twenty-first, especially those countries wheralilbeiion has gone furthest, such as
Chile, Costa Rica and Mexico. In all these cases, the procesadef ppolicy change is of longer
standing and has been further-reaching than in other countribe cegion. In any event, there has
been a new impetus towards economic integration in the lastef@w® jollowing the signing of a large
number of free trade agreements, both bilateral and multilatgrathbr countries in the region.

This study represents the start of an effort to developléaHhat is flexible enough to be able
to evaluate the application of different policies. The first casdyso be used was that of Chile, and
what was evaluated were the direct effects from the signing oftnagle agreements between 1999
and 2006 on the welfare of households in the MetropolitarioRenf Santiago, the country’s most
populous region.

The general finding is that, on average, the effect of loweifstand the lower domestic
prices associated with them is to improve welfare, especiallpvi@r-income households. The effect
encountered is positive right across the income distribufibe. variability of the benefits is fairly
high, however, particularly in the first and second incometies, which reveals the greater
vulnerability of these groups. For the population of thetdsbolitan Region as a whole, the welfare
gains observed are fairly minor, as they do not exceed 0.15%.

Another important finding of this analysis is that thespisough of tariff adjustments to
domestic prices is incomplete, very much so in the case of poydect groups such as foods. This
creates scope for complementary policies aimed at inducing competith a view to the benefits of
trade opening being effectively passed on to final consumersnanglst captured by firms or
business groups. This effect is brought into relief byugting results for pass-through coefficients of
1, which yield much greater welfare effects (up from 0.15%36&0lof income).

The results of the parameters estimated (coefficieptice pass-through from the border to the
domestic economy and price elasticity of tradabled mon-tradables) provided a basis for some
alternative policy simulations to quantify what thersiierm benefits would be for families, other théng
being equal, in the event that other forms of maokening had been introduced as part of the cgantr
trade policy.

The document is organized as follows. After this introductisection B reviews the
literature. Section C develops the theoretical general equilibmocel with microdata, allowing the
welfare effects of trade opening on households to be identified.D describes the data used and the
econometric methodology. Part E presents the findings éoClttile case study. Lastly, part F presents
the main conclusions and policy recommendations.
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B. Literature review

In recent studies, it is possible to distinguish twdedé@nt methodological approaches to identifying
the effects of international trade on inequality and poverty de¥@he uses ex ante simulations with
computable general equilibrium models and combinations of twéhemicrosimulation analyses.

This is known as the top-down approach, and its analytasaslis the use of the household surveys in
the countries’ national censuses to define a baseline that isskdnto simulate changes in prices,

employment by skill level and wages, all obtained from theegal equilibrium simulations. Monte
Carlo econometric techniques are then used to re-estimate theymneinequality indicator¥.

The second methodology combines the use of obserierdational trade figures with another
dataset, usually of household survey, family expangliand domestic price data. This methodology
tends to be less restrictive in its assumptions andoe used to exploit the microdata that have recently
become available in almost all the region’s coustri&@ number of important studies have been
conducted along these lines. Topalova (2005) usgsehold surveys in a number of districts in India to
evaluate the impact on poverty and income distidioutiGoldberg and Pavcnik (2005) analyse the
impact of market opening in urban areas of Colonaato (2006) studies market opening in the case of
Argentina. Hanson (2005) and Nicita (2009) analyee case of Mexico. Thomas and others (2002)
study the impact of the financial crisis on familiedndonesia. Goh and Javorcik (2007) examine the
changing wage structure in Poland. Balat and P@®8F) review policies complementary to trade
liberalization and their impact on rural areas of Zambéetly, Levinsohn and McMillan (2005) analyse
the subject of international aid in Ethiopia.

The evidence found in these studies regarding the relatiorstigeen trade opening,
inequality and poverty can be summarized as follows: (i) hagomgplementary policies in place
makes it more likely that poorer families will participategains from trade; (ii) export development
and access to foreign investment have an impact on poverty reguydét)dfiinancial crises are most
costly for the poor; (iv) market opening produces winnerg Esers among the lower-income
population (most studies show trade reform increasing theswaigpeople who are poor but have ties
to export sectors or sectors where foreign direct investmensiigg, while poverty in formerly
protected sectors increases); and (v) poor people in countties wlut of unskilled workers do not
always benefit from market opening.

The greatest contribution of these studies is that they amwdifferent strategies for
analysing and measuring the effect of trade liberalization on fyovand family incomes.
Paradoxically, all the studies except Porto (2006) and N2@i@9) are concerned to characterize the
effects from the perspective of income variation. It is importamwever, to supplement the analysis
by measuring the effect trade policies have on domestic pricdkisasansmission channel has a
direct impact on household welfare, at least in the short run.

Methodologically, this document follows the line of develgmt of Porto (2006) and Nicita
(2009). In both cases, the idea is to characterize the effectads @pening on the basis of a
household-level microeconomic model, with different economegitirtiques subsequently being
used to estimate the parameters identified in the model.

This document also supplements the analysis withXtengive empirical literature pioneered
by Feenstra (1989) and Froot and Klemperer (1989%sw/ifiocus is on measuring the degree to which

97 Some references that summarize the method dewvkliopthis part of the literature and can be recomuee

include Bourguignon, Bussolo and Cockburn (201@) the reviews carried out by Wong and Kulmer (204:g
Telleria, Ludefia and Fernandez (2010) in this velum

Giordano (2009) offers a detailed examination he# turrent state of knowledge about trade and pp\aerd
concludes that that preexisting policies and secioromic conditions are central to the interacbetween trade
and poverty.

98
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tariff and exchange-rate changes are passed throuighported product pricé€.Studies in this area
have usually focused on measuring the exchangefirad@)g evidence of a partial adjustment in the
pass-through of the exchange rate to import prigekgast in the short run. In the case of tariff pass-
through effects, empirical studies are much thirorethe ground and only three stand out: Feenstra
(1989) for the United States, Menon (1993) for Austrahd Mallick and Marques (2008) for India. The
conclusions of these studies reinforce the idefithport prices adjust only partially if at all tariff
changes, and in some industries adjustments mabally have the opposite sign, depending on the
structure of the market.

C. Methodology

Like Nicita (2009), we follow Porto (2006) in the thedrat method used to measure the effects of
liberalization on household welfare. In this case, we define agneipre function for each household
j that depends on a certain level of utility and on a price vgctior tradable goods angk for non-
tradables. In equilibrium, this expenditure function mustegiual to incomes characterized by an
exogenous consumption levef, the sum of the wage income of household membgrsapital
incomeG™ and transfers”.1% Equilibrium is characterized by equation (1).

e (i, i u™) =x€+2w&+6h+¢h 1)

One way of calculating the change in welfare for each househofdtb calculate the
compensating variation, which is defined as the sum of maonaty needs to be provided to or
withdrawn from a household so that there is no change betigeanitial situation and its situation
following the change in the tariff leve]. By taking the expenditure differential and making it equal to
the change in exogenous expenditure, assuming equilibriunticosdn the goods and factor market,
it is possible to characterize the compensating variation inaeletiexpenditure as:

dxy _ [, 9In(p) p 0@ 2In(py) | )l [2(0 o) |- .
Ti m wmpt

et | aln(r)

Direct Price Ef fect

—— " dIn(

 91n(p;) d1n(t;) ) d1In(t;) (2)

Indirect Price Ef fect Indirect Wage Ef fect

Wheres! is the share of tradable good | in householsiris the share of non-tradable good
k in household ho/ is the income share of individual m in household h andpi Is wage-price
elasticity’™*

In this way it is possible to analyse the impactrafi¢ opening on household welfare at three
levels: a direct one that evaluates the effect ofdh# thange on domestic prices for tradable goods
(the first part of equation (2)), an indirect otattconsiders the change in non-tradable goodssprice
resulting from the change in tradable goods prfttes second part of equation (2)) and a third oaé th
captures the change in the production structuretirggdrom the price change, which influences wage
changes (the third part of equation (2)). The athgmof writing out the problem in this way is thatle
of the effects is isolated, enabling us to deal wilch case separately and carry out an econometric
estimation of each effect.

We shall now present the strategy for estimating each effetingnthat this study

% Frankel, Parsley and Wei (2005) can be recommefateireview of progress in this area.
190 This specification implicitly ignores effects oaving.
101 A more detailed description of this derivation ¢anfound in Porto (2006).
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concentrates on the first two effects, ignoring the third *6h&he implicit assumption behind this
simplification is that there is no change in the labour etaak a result of trade opening. Leaving this
aspect out of consideration tends to give the findings aiy@sbias, but the analysis remains valid
considering that its objective is to clarify short-run eect

1. Estimating the price pass-through coefficient

Unlike Porto (2006), but like other studies on stenn price pass-through, this paper does not assume
that tradable goods markets are perfectly competite that tariff-adjusted international equilibrium
prices are not directly equated with domestic prices. dther fundamental difference is that observed
tradable product prices were used in the exercighasdt was unnecessary to make any inference about
price changes. This meant that the degree of tpaffs-through to the domestic market could be
estimated directly.

Formally, we can approxima: lzgl; din(z;) using the following tradable price dynamic:

pi =p; L+ 1) 3)

wherep; is the domestic price of tradable good i in local currepgyis the international price of
tradable good i in local currency, is the tariff andx is the pass-through factor for the effect of tariff
changes on local prices. By taking the differential of equaBdmn(logarithms, we can approximate
the direct effect as follows:

dIn(p;)
dIn(t;)

din(t;) = a (4)

To estimaten in this section, we adapt the methodology proposed by ddadind Marques
(2008) for calculating the parameters for pass-through ifif taenges to tradable product prices. The
functional form specified by this relationship (arrived ntrésolving an imperfect competition model
in which importers have the option of adjusting prices wihenexchange rate changes or tariffs are
adjusted) is given by the following equation:

dpi = ¢; + (1= 8)dIn(e;) + a;d In(7y) ()

whereg; = (1 — §;)d In(MC;), with MC; being the marginal cost associated with the spesafitor i,
which is assumed to be constant throughout thegstudied, while; is the nominal exchange rate and
T;+ the tariff for sector i in period t ang, = —§;K , where K is a scaling constant. The parameters
and a; therefore depend on the degree of market competftidf 6; = 0 then the importer has the
market power to absorb all changes, which meansthieag is zero pass-through of any tariff cut to
domestic price$™

02 See the literature review section for more detafl studies that include the income effect. Aneagton of this
study which includes the income effect is forthcogaiHere, it is the impact on short-term prices thaonsidered.

103 Thes coefficient varies between 0 and 1 and is relatate ability of the importer to set prices in tharket.s affects
pass-through of both exchange-rate and tariff cbsn§ee Mallick and Marques (2008) for greaterildeiathe
derivation.

194 Formally, the importer has the market power toidke how much of the change to pass through tdoitsd price,
and this creates a problem of asymmetrical adjustiheur understanding is that a benefit-maximigfirm passes
through increases but not reductions. This is nptadlem in our application because tariffs onllf, fand it is
therefore assumed that all importers in principtegoing to be unwilling to pass on this reduction.
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Using this result, we can specify the econometric functidretestimated as follows:
dpit = ¢; +udIn(ey) + a;dIn(t;) + &; (6)

Setting out from the characterization agfthe first part of equation (2) is calculated directly
since the share of output within the consumption bagkit observable. Removing the assumption of
full pass-through of tariff changes to local prices on théshafsthe information available is a non-
trivial extension that enables us to produce more realistic atitms of the effects of trade opening;
besides, it is natural to assume imperfect markets in at astgroduct categories.

2. The indirect effect of tariffs on non-tradable g  oods

The second step in the estimation strategy is to characterizeféoe @&f import prices on non-

tradables prices in the economy, the second effect in equadioin (this case we needed to find
parameters that would let us duly characterize the édtidp,) /9 In(p;). For this, we followed the

specification proposed

by Porto (2006) in which non-tradables prices are assumbd sm unknown function of tradables
prices

and ofv and®.
Px = PP v, P) (7)

wherev and ¢ are factors related to the state of the econfan adjustment dynamic was
introduced to

1 8)
logpy = A+ Z @i logpis + EZ Z a;jclogp;c logpj: + Z Boi logpic—1
i€l i€l jek{k} i€l
1
+ Ez z Bije logpit—1 108 D1 + Crve + Ue
i€l jeK\{k}

Equation (8) represents the functional form to be estiniatédte data where} is a vector of
control variables and; the white noise error term, k is the non-tradable progluepresents the non-
tradable product groups in the gétthat are different than k aridcepresents the tradable products
groups in the sef. For each non-tradable prices group kK, this specificatiordsyial vector of
parameters corresponding to each of the tradable product greupsnd the interaction with the
tradable and the non-tradable product groups.

Note should also be taken of the potential for serial auteletion of errors, given that
nominal prices are used for the estimation. Because prices agedrmto eight categories, to avoid
the potential problem of heteroskedasticity the estimations wearied out by the generalized least
squares method using the methodology proposed by Cocbrine:*® The results are presented in
the following section.

As mentioned in the previous section, this paper does naiusdb analyse the dynamic
effects of labour market changes, and accordingly estimates ofidcbme effect are not included.

195 Formally, v is factor endowment in the economy apds the technical progress factor; these are assumée
constant and will be captured by the interceph@&e@conometric estimation. Details in Porto (2006).

196 Different specifications were tried out for thedel and this last one proved the best. See thexaon an example
in the case of food.
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Completing the analysis by estimating these parameters is cedaahlallenge that will be
taken up in future.

D. Applying the model. The case of Chile
1. Selecting a country for the case study

To carry out a particular application of the model to the deéovaif social impacts, we reviewed the
countries that had signed the most free trade agreements aned agali furthest-reaching trade
reforms in the past two decades. For these countries, the ditgiteftinformation in all the databases
required for the modelling was analysed. Table X.1 shows #hiéhility of the requisite information
for the countries of Latin America, providing the basis tfug selection of a pilot country for the
methodology. Note that it is necessary to have a number aedatwith particular data on: (i) the
evolution of border protection at the product level (tariff§) family incomes and expenditure by
representative product group, (iii) socio-economic householkgs, (iv) the evolution of domestic
prices in the economy and (v) imports at the product level.

Taking into account the data availability analy8is, relevance of a study like the one proposed
and, above all, the judgement as to whether the emeprposed in the previous section would
definitely be possible, the conclusion was thatehgere at least three countries for which an ex pos
study was possible at the present time. These ale, Cluista Rica and Guatemala, where reforms are of
longer standing than in others of the countriessiclared. Another group of countries in which this
methodology might usefully be applied are the remainiegti@ American countries, El Salvador,
Honduras and Nicaragua, which on average have atsogranted large preferences and have more than
37 trading partners. The domestic prices datassepted the greatest problems of accessibility.

In terms of scope for applying the method, Chile was the dyggin and was accordingly
selected for the pilot exercise, although this does not measithikdr exercises cannot be carried out
in future for other countries. The following subsectionadetthe steps taken to prepare the data
before the proposed methodology was applied.

TABLE X.1
LATIN AMERICA (SELECTED COUNTRIES): AVAILABILITY OF INFORMATION

REQUIRED FOR THE PROPOSED ANALYSIS (AS OF NOVEMBER 2010)
Most- Number of Surveys available

favoured- Tariff applied countries Preferences as o . Tariffs

Coms natonant E0 prferences FESN0e o ousaro FETYoome Domeste
(2009) granted by p xpenditure  pri p

Brazil 13.6 11.8 12 13.6% Yes Yes No Yes
Chile 6.0 1.0 60 83.7% Yes Yes Yes Yes
Colombie 12.5 9.4 15 24.5% Yes Yes No Yes
Costa Ric 5.4 1.1 51 78.8% Yes Yes Yes
Ecuado 11.2 7.9 11 29.9% Yes Yes No Yes
El Salvado 5.9 1.6 40 72.4% Yes Yes No Yes
Guatemal 5.6 1.6 38 72.3% Yes Yes No Yes
Hondura 5.6 1.1 37 79.9% Yes Yes No Yes
Mexicc 11.5 24 43 79.4% Yes Yes Yes Yes
Nicaragui 5.6 1.3 39 77.6% Yes Yes No Yes
Pert 5.5 2.0 17 63.8% Yes Yes No Yes
Dominican 7.1 2.0 47 72.3% .. Yes
Republic
Venezuele
(Bolivarian 12.2 4.8 25 60.3% Yes Yes No Yes
Republic of

Source: Prepared by the authors on the basis ofldW®rade Organization (WTO), World Tariff Profiles
(http://stat.wto.org), United Nations Commodity @eaDatabase (COMTRADE) and information providecdhhasional
statistical offices.
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2. Description of the Chile data

For the methodology described above to be applied, as alretatl; itds necessary to bring together
a variety of databases and surveys that usually intersect a €y points. The following are all the
data sources selected in accordance with the needs of the model:

¢ The family expenditure survey (EPF) for 1997 and 200épared by the National
Institute of Statistics (INE) of Chile, was used to calculageshares of different products
in each household’s consumption basket.

« Average tariffs weighted by imports from the country’s tngdpartners were used to
define changes in trade policy. This information was obthimom the Trade Analysis
and Information System (TRAINS) of the United Nationsn@rence on Trade and
Development (UNCTAD).

« Nominal exchange rate series were obtained from the databasebguliblsthe Central
Bank of Chile for the period between January 1982 and Sept@@ober

« The required domestic price information was taken from thedatBbase. This database
has a coverage of 456 final consumption products and servicebte Metropolitan
Region of Santiago. The periodicity of the data is monfnm January 1999 to
December 2008 and matches that of the basket of products usemictdate the
Consumer Price Index (CPI). These products were groupedigitbcategories: (i) food,
(ii) housing, (iii) household equipment, (iv) clothing) transport, (vi) health care, (vii)
education and leisure and (viii) othel¥.

e The family income data are also taken from the EPF for 1992G0w

A particular challenge was to find a way of usingnooon variables to integrate the price
databases with the international trade databasesttendncome and expenditure survey. For this
purpose, each product in the CPI goods and sevasiet was individually mapped with its respective
spending category in the EPF, which in turn was padpwith its respective product category in the
nomenclature of the six-digit Harmonized CommoditesEription and Coding Systerf® This
procedure was crucial for effectively capturing ahprges between 1999 and 2006, the last year for
which mapped and processed information was availalie @lose of the financial year.

The work of correlating tariff changes with changes in the fsptices available was carried
out in full; these accounted for 96% of the EPF expenditusgjodes. In the case of tradables, all the
goods in the consumption basket had their correspondaesdn the Harmonized System.

Table X.4 further on presents the structure of family ine®im the two surveys by quintiles
and the evolution of tariffs during the period of analysiseach of eight product groups. It also
illustrates the degree of inequality by expenditure on eactuptgroup in the 1997-2007 period.

A detailed analysis shows that tariffs changed draeiftibetween 1999 and 2006, with tariff
cuts of between 5% and 10% for all product groups fiteant that the average effective tariff fell from
10% to 1.9%. At the same time, it shows how the egme preferences of the population shifted
between 1997 and 2007, the years when the EPF wassged. Note that the bulk of aggregate
spending by Chilean families is in the food, healithe and household equipment categories.

3. Calculating price pass-through coefficients

Using the econometric specification described in equation (6}tendata described in the previous
section, a balanced panel was constructed for the 1999-2008 pexiering 483 products grouped

197 A listing of the products in each category caridumd in the appendix to Duran, Finot and LaFigar10).
1% The mapping lists will be available from the arthupon request.
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into eight categories. Unit root tests were then carried owetiby that the panel series were all
stationary. The results of the tests show that prices atieaestnot stationary in levels but were in
first differences, so this specification was used for the attisn

The parameter estimates for price pass-through ftenborder to the domestic market are
presented in Table X.2. These parameters showwitfatthe exception of one category of health-care
products, all the adjustment factors match what@aic intuition would suggest, both in the normehel
data model and in the model adjusted for poteptilems of heteroskedasticity and autocorrelatfan.

TABLE X.2
ESTIMATED EFFECT OF DIRECT PASS-THROUGH OF TARIFF C HANGES
ON DOMESTIC PRICES

Panel data Generalized least square panel data
Product category
Coefficients Standard errors Coefficients Standard errors
Food 0.075* (0.025) 0.140* (0.020)
Housing 0.059 (0.061) 0.093* (0.038)
Equipment 0.077* (0.031) 0.114* (0.022)
Clothing 0.215* (0.039) 0.330* (0.024)
Transport 0.150 (0.106) 0.134* (0.046)
Education 0.068 (0.042) 0.119* (0.024)
Health care -0.107* (0.036) -0.243* (0.024)
Other 0.723* (0.136) 0.883* (0.082)
Diff In(Exchange rate) 0.885* (0.018) 0.735* (0.017)
Observations 5762 5762
Number of subgroups 230 230

Source: Prepared by the authors on the basis abewetric estimates.
Note: Standard errors in parentheses.

** significant at 5%.

* significant at 1%.

The findings show that adjustment of tariff changes isrtanfmatching the hypothesis of a
single price and thus of perfectly competitive markets withfass-through. This evidence agrees
with the findings of similar studies, of which we can eafeenstra (1989), Menon (1993) and
Mallick and Marques (2008), with the last of these also figaesults with a negative sign for some
sectors. It should be noted that the category with the higlasstthrough is clothing, which covers
textiles, apparel and footwear, followed by the food and eanprgroups. Although the others
category shows a high coefficient, this grouping containg ariéw products. All the coefficients are
statistically significant.

With the estimated pass-through coefficients by productpgrand with the information on
the consumption basket of each household, it is possibkestimate the direct effect on each
household on the basis of the EPF data. The objective dsnipare the sensitivity of benefits to
international price changes by income level, on the basis fifdlaainges in the period.

199 The coefficients are adjusted for potential peots of heteroskedasticity or error autocorrelatidth a model of
generalized least squares in panel. The markenégticines is a special case; Chile recently hathasstigation
into collusion among pharmacies that clearly res@a low-competition environment and could exptamsign of
the coefficient.
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4. Findings for the indirect price effect

The second step in the estimation strategy isdwacterize the effect of import prices on non-toéetaprices
in the economy, the second effect in equationH@).this, the regressions were run in accordanttetié
specification of equation (8); in this case, défdrspecifications were run starting with the aadnleast
squares model, but there are two problems to lem tako account. First, each product categorytsasan
variance, so there is a problem of heteroskedgsfigithermore, because prices are what arewa,ifisere is
a problem of serial correlation of errors. Althoubis problem does not affect the level of thenesstibr
found, it does affect the quantification of thenderd errors. To correct this, we used the metbgglol
proposed by Cochrane-Orcutt, which controls foh Ippoblems (heteroskedasticity and correlationrorg)
at the same time.

For each of the product categories, we ran the reigrethat had the price level of the tradable
products category as its dependent variable armbaltradable product price categories as independent
variables. Lagged prices and month and year dummés also included as controls. By way of
illustration, the annex shows the results of allrtteglels for the specific case of the food category.

The findings presented in Table X.5 represent tilerégressions using the Cochrane-Orcutt
methodology with all the controls and dummies farheaf the product categories. There is no ex ante
presumption of what the right signs for the coédfits are, as these depend on the degree to which
products are complementary or interchangeable. Howgvgrpossible to observe that the coefficients
which are statistically significant are usually theghich are associated with the same category.

By way of illustration, we analyse the elasticity coefficientsetn the prices of the food
inputs required for non-tradable food activities, includiegtaurants and hotel services among other
users of certain imported products such as bread, biscuitgraserves, flours, dairy products, soft
drinks and natural fruit juices, spirits, fruit and vegttabetc. The coefficient calculated is 0.256.
From this it follows that if there is a change of 1% redable food product prices, one quarter will
pass through to the prices of non-tradable products. rmmsuy, the expected effects in terms of
lower domestic prices for restaurant and hotel tourist serdicesjuite small. Much the same thing,
with low and significant coefficients (0.162), is observadthie case of housing and non-tradable
related services.

In the cases of non-tradable health-care and education services,eab rdiationship is
observed, as the coefficients are actually negative and non-sighifléenlogical conclusion is that
for education services and medical care of various kinds, lovaspior school materials such as
textbooks or for medicines do not affect the prices of educatid health services, respectively.

When the categories are completely different, the correlations aadlyusot significant in
the regression, and this holds for many of the cases indicafBable X.3. The results reported in
Table X.5 also demonstrate the presence of autocorrelation whetifférence in Durbin-Watson
indicators between models is observed.

TABLE X.3
RESULTS OF THE ESTIMATION: EFFECT OF INDIRECT TRADA BLES PRICE PASS-
THROUGH ON NON-TRADABLES PRICES
(Cochrane-Orcutt methodology)

Non-tradables Health
Food Housing Equipment  Clothing Transport Education  Others
Tradables care

Food 0.256*  -0.014 0.080+ 0.046 0.012 0.043 0.062 0.092%
(0.034)  (0.096) (0.048) (0.061)  (0.061) (0.029)  (0.025) (0.041)
Housing 0.134*  0.162* 0.072 0119+  0.207* 0.060%  0.047 0.124*
(0.049)  (0.065) (0.044) (0.070)  (0.069) 0.027)  (0.038) (0.042)
Equipment 0.623*  1.428* 0.214 0.255 -0.378 0.139 0.684* 0.629+

(continues)
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Table X.3 (conclusion)

Non-tradables Health
Food Housing Equipment  Clothing Transport Education  Others
Tradables care

(0.194) (0.469) (0.320) (0.377) (0.611) (0.240) (0.208) (0.366)
Clothing 0.163 -0.014 -0.029 0.306+ -0.037 -0.091 -0.241 -0.049
(0.103)  (0.201) (0.123) (0.180)  (0.244) (0.115)  (0.149) (0.156)
Transport -0.061 -0.239** -0.013 -0.063 0.070 -0.021 -0.135* -0.101+
(0.057)  (0.093) (0.056) (0.066)  (0.076) (0.029)  (0.039) (0.056)
Health care -0.060 -0.132+ 0.010 -0.149** 0.025 -0.027 0.001 -0.032
(0.041)  (0.067) (0.042) (0.072)  (0.108) (0.027)  (0.042) (0.043)
Education 0.233+ 0.198 -0.025 -0.149 0.571+ 0.052 -0.267 0.063
(0.138)  (0.318) (0.174) (0.209)  (0.318) (0.156)  (0.172) (0.196)
Others 0.038**  -0.028 0.023 0.040 0.059 0.018 0.075* 0.031
(0.019) (0.056) (0.018) (0.041) (0.039) (0.023) (0.018) (0.019)
Number of observations 120 120 120 120 120 120 120 120
R? 0.995 0.847 0.965 0.979 0.982 0.972 0.997 0.987
Durbin-Watson statistic 1.76 1.96 1.99 2.08 1.86 1.67 2.04 1.84
Durbin-Watson statistic 0 0.90 1.04 1.22 1.05 111 0.92 1.48 0.98

Source: Prepared by the authors on the basis abevetric estimates.
Note: Standard errors in parentheses.

+ Significant at 10%.

** significant at 5%.

* significant at 1%.

E. Welfare effects

This section calculates the welfare effect, in acmocd with measures 1 and 2 described in equatjon (2
on the basis of the calculations of the pass-throogffficients for tradable and non-tradable prodircts
the preceding section, in addition to the housebajgenditure structure described befdiThe results

are analysed at the level of income groupings (degénd deciles) to reach a correct appreciation of the
effects of trade policy changes on the welfare ofrtiwst economically vulnerable households. At the
same time, the extent of inequality is illustrateithva measure that relates differences in consumption
between the last and first population quintilesodder to make the analysis comprehensive and obtain
derivations for public policy purposes, we proceettedstimate the money amount (millions of pesos)
for the whole population and for different groupshoiuseholds at the level of population deciles and
quintiles.

Table X.4 illustrates the extent of tariff changes by produstig between 1999 and 2006,
together with the evolution of the family expenditure strecin these same groups. When inequality
levels for different population segments are calculated by tpsinthe highest-income quintile (Q5)
is found to have spent about 17.5 times more than the tdnesme quintile (Q1) in 2007 or
thereabouts. Although this fell between 1997 and 2007, aligégis quite elevated for several groups.

110 1t should be stressed once again that the messmmieed at in the exercises presented are asemiation of the
real short-run effects on the population of Samtjaghile, and do not include the indirect effectveages resulting
from any gains/losses that might have derived fo@ade policy reforms. Were these effects considetedresults
could alter. A calculation for this type of direxffect on employment will be presented in future.
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TABLE X.4
CHILE: EVOLUTION OF TARIFFS, FAMILY EXPENDITURE AND  INEQUALITY
IN HOUSEHOLD SPENDING
(Percentage points and multiples)

Tauifs calouated o racture by famiy expenditre
(Percentages) (Multiples)
Product groups 1999 2006 19%‘;’;%%6 1997 2007 (?159’;1 QZ%/(%I
Food 10.0 33 6.7 215 215 53 6.1
Housing 10.0 0.4 -9.6 7.0 5.1 33.4 43.4
Equipment 10.0 2.1 78 12.0 13.0 10.4 8.7
Clothing 10.0 4.6 5.4 10.4 8.5 46.2 26.1
Transport 10.0 2.8 73 5.9 6.3 40.1 40.5
Health care 10.0 1.2 -8.8 28.6 22.6 48.0 39.1
Education 9.4 1.4 -8.0 5.2 4.0 40.2 23.2
Others 10.0 0.4 -9.6 9.4 7.1 71.3 69.5
Total 10.0 1.9 -8.0 100.0 100.0 20.5 17.5

Source: Prepared by the authors on the basis ¢édJNiations Conference on Trade and DevelopmenC{IUAD),
Trade Analysis and Information System (TRAINS), 4887 and 2007 family expenditure surveys

Given the great heterogeneity in different households’ consompévels, evaluation
requires spending structures to be disaggregated by produgbsgfor the different population
quintiles. It was this structure that largely determined thepemsating variation and the greater or
lesser incidence of the income distribution effects deriving fitee tariff changes observed following
the trade policy reforms that took place between 1997 and 2007.

Observation of developments in the family expenditure stracttithe quintile level between
1997 and 2007, using data from the family expenditureeysrior those years, reveals the existence
of a pattern that is generally heterogeneous in terms of diflesebetween the two ends of the
distribution but fairly homogeneous insofar as the preteenf households in the first three quintiles
are predominantly concentrated in the food and equipment caegdtiese products account for
some 65% of total spending in lower-income families (seeel®b). Likewise, spending in the
health-care group by the population stratum in the highéstilgus observed to be more significant.

TABLE X.5
STRUCTURE OF FAMILY EXPENDITURE BY QUINTILES AND CA TEGORIES, 1997 AND 2007
(Percentages of the total)

Quintile 1997 2007

Type of good Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

Food 49.5 42.6 35.8 28.3 12.7 43.4 37.6 33.0 27.3 15.2
Housing 3.7 6.1 7.9 9.6 5.9 2.0 4.0 6.0 6.1 5.1
Equipment 17.2 16.2 16.2 16.2 8.7 22.2 18.8 16.0 14.1 11.1
Clothing 4.7 6.6 8.0 9.9 10.5 6.1 6.9 7.0 8.1 9.1
Transport 2.9 4.3 4.9 6.2 5.7 3.0 4.0 5.0 6.1 7.1
Health care 14.5 14.0 14.3 13.7 33.9 12.1 12.9 14.0 16.2 27.3
Education 25 3.4 4.7 5.6 5.0 3.0 4.0 4.0 4.0 4.0
Other 5.1 6.6 8.3 10.6 17.6 8.1 11.9 15.0 18.2 21.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Prepared by the authors on the basis dfa@e and 2007 family expenditure surveys.
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1. Calculating the welfare effect

In view of the pass-through coefficients and elastgibetween tradable and non-tradable products (as
derived from the tariff changes calculated previguahd the spending structures of the differentasoci
economic strata, the effect on household welfare wasilesgd. For this, the following procedure was
used: the data on spending per household were aseohstruct a matrix of weights for each of the
products in each household’'s basket. The direettsffwere calculated by multiplying the tariff chang
by the estimators for direct effects (pass-througty) indirect effects (change in prices of non-trasibl
resulting from the change in tradables prices).r€kalt is a vector for each effect (direct and ird)rat

the product level that contains the effect of the ftatiange. The spending structure defined above
(Table X.5) is used to calculate the direct and e@adieffect on each household of the change in tamiffs
the period considered.

The aggregate results for all income effects are presented in T.&blk 3hould be noted that
a simple decomposition of the income mass generated by the fstrad® policies in the period
analysed yields a short-term benefit equivalent to US$ S@milor the equivalent of 0.06% of the
gross geographic product of the Metropolitan Reljfoand 0.15% of total household income (see
Table X.6). These findings point in the same direction asetlof other studies that have found
welfare across the economy to increase by between 0.5% andi&tpugh in these other cases
the effect also includes static employment gains.

The calculations performed allow us to conclude that in respédist gtiort-run ex post effects
the liberalization policy applied by Chile was favourableeinms of income for all households in the
Metropolitan Region of Santiago. It now remains to breakrddhis finding at the level of the
different income strata in the population. The followirgction will derive the effects at the
population quintile and decile level.

TABLE X.6
CHILE (GREATER SANTIAGO): EQUIVALENT VARIATION AFTE R LIBERALIZATION
BETWEEN 1999 AND 2006

Millions of dollars

Income distribution Millions of Percentage of
Chilean pesos (US$1=499.28  total
pesos)

Gross geographic product of the Metropolitan RegibSantiago 75 586
Total household income (EPF) 1361014 32711 100.000%
Total effect 2002 48 0.147%
Direct effect 1967 47 0.145%
Indirect effect 36 1 0.003%

Source: Prepared by the authors on the basis ofmeitbodology developed in the previous sections taed2007
family expenditure survey.

1 The GDP of the Metropolitan Region is estimatednfits share in the total GDP of Chile (approxieha6% of the
total).

12 Harrison, Rutherford and Tarr (2003, 1997) est@miavelfare gains of 1.8% for a situation in whigfilateral cuts
in the MFN tariff to 6% are combined with the applion of additive regionalism policies, i.e., agrents with
the United States, Mexico and others. Similarijhi&chny, Lima and De Miguel (2007) estimated thatwelfare
gains deriving from various agreements as of ar@0@# amounted to 1.2% of GDP for Chile. Schuschima
and De Miguel (2008) likewise estimated additiobahefits of 0.8% for the agreements signed by Chita
countries in Asia, especially China, Japan andRi&yeublic of Korea.
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2. Evolution of the effect by income level

The findings for the direct and indirect effects by quintleow a greater incidence in favour of
quintiles 1 to 3, where the increases are large relative totidlaricome mass of the population (see
Table X.7).

TABLE X.7
CHILE (GREATER SANTIAGO): EQUIVALENT VARIATION AFTE
BETWEEN 1999 AND 2006
(Millions of pesos a month and percentages)

R THE TARIFF CHANGE

Total household

; . . Change in tariffs Compensating
Quintile '”&?ﬁﬁéﬁ%‘?” (Dp'éfgéﬁgzcet) I?;;jérrigtnf:geg)t (pggﬁ?g‘ge (m”"‘(/)?]féagfgesos) Pi;cti?;?ge
p?AS;)S) D) (E)=((B+C)*AI100)*-1
Q1 87 883 -0.218 -0.002 -7.5 179 0.20
Q2 143 865 -0.192 -0.002 -7.6 258 0.18
Q3 185 316 -0.180 -0.002 -7.8 312 0.17
Q4 267 718 -0.164 -0.002 -7.9 422 0.16
Q5 676 233 -0.141 -0.003 -8.1 831 0.12
Total 1361 014 -0.178 -0.002 -8.0 2002 0.15

Source: Prepared by the authors on the basis ah#thodology developed in the previous sectionsthed2007
family expenditure survey.

A somewhat more extensive disaggregation of the effects attlile tevel shows, however,
that lower-income households have seen a greater variance instrazbimpacts on the prices of
their baskets than higher-income households. It can be sadhdtprice pass-through effect is largest
(24%) in the first decile, with per capita monthly incomedest than 62,171 Chilean pesos (or the
annual equivalent of 746,052 pesos), being 6 percentage pogiter than the average for all
households in the distribution and 10 higher than thathe highest-income decile of households.
This is a very important finding, particularly given thiag ffirst decile approximates to the population
with incomes below the poverty line (52,504 pesos).

If all households from deciles 1 to 6 are considered, fleetgiroves to be above average in
all of them. It should be noted that the average incomeesttheciles is below the mean income of
the population of Greater Santiago and that the total effeptester, allowing us to conclude that
liberalization had a clear pro-poor bias in its short-run effecthat it favoured the lowest-income
population strata in the fifth region (see Table X.8).

TABLE X.8
CHILE (GREATER SANTIAGO): DECOMPOSITION OF DIRECT A ND INDIRECT EFFECTS
BETWEEN 1999 AND 2006
(Thousands of pesos a month and percentages)

Effects calculated (percentages)

Deci Number of  Income cut-off Standard Symmetry
ecile - L

people by decile Direct Indirect Overall effect deviation measure
1 768 162 62171 -24.3 -0.15 -24.5 19.95 0.58
2 712 521 87 643 -19.2 -0.18 -19.4 19.57 -0.68
3 686 470 109 843 -19.5 -0.19 -19.7 17.17 0.88

(continues)
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Table X.8 (conclusion)

Decile  Number of  Income cut-off Effects calculated (percentages) Standard Symmetry
people by decile Direct Indirect Overall effect deviation measure
133
4 628 541 836 -18.8 -0.20 -19.0 18.17 0.79
163
5 596 831 455 -18.0 -0.21 -18.2 18.91 1.03
203
6 532 692 904 -17.9 -0.22 -18.1 17.28 1.02
265
7 512 588 701 -16.5 -0.23 -16.7 15.31 1.07
376
8 474 192 650 -16.2 -0.24 -16.5 18.08 0.46
645
9 474 837 137 -14.5 -0.28 -14.8 14.77 1.36
10 400 267 >$g§ -13.7 -0.32 -14.1 15.83 1.55
235
Total 5787 100 180 -17.8 -0.22 -18.0 17.46 0.82

Source: Prepared by the authors on the basis ofmitbodology developed in the previous sections thed2007
family expenditure survey.

To determine the greater or lesser pro-poor effects of liberalizatiore clearly and
comprehensively, the income distribution density function defsed for the first quintile, the fifth
quintile and the other three quintiles (Q2 to Q4). Figurk stiows the number of households for each
level of benefit. Overlapping the three functions, we see tleadistribution of benefits in quintile 1 is
centred more to the left, indicating a greater impact in favotiaifgroup* Similarly, Figure X.2
shows that a larger number of households obtain a greaterthibagfin the rest of the quintiles. This
chart also shows that in some cases (although relatively fesmak proportion of households in all
quintiles experience a loss of welfare, this being the restitteofiegative pass-through coefficient for
health care calculated in Table X.2.

Generally speaking, the more favourable outcomes for the poguastile are a clear
manifestation of the pro-poor impact of trade policy change€hile between 1996 and 2006.
Nonetheless, a somewhat more thorough analysis of alternaticee showed that public policy
challenges remained (see next section).

Table X.9 calculates the equivalent variation Fer different population quintiles at the level of
both households and number of inhabitants. Notestliett household in the poorest quintile is calculated
to have received benefits amounting to some 7,080spa year after liberalization, representing an
increase in income of 0.22%. Measured in per caépitas, the benefits to individuals in the first dilen
of households represent extra income of just ovi0lpesos, or about 130 pesos a month. The amount
of the benefit continues to rise by quintile, sattthe wealthiest quintile experiences a somewhagdarg
increase in absolute welfare of 11,399 pesos faetfiorming part of this group. On average, the welfar
gains are equivalent to a benefit of 4,100 pesos afgeaach individual in the Metropolitan Region of
Santiago.

13 The benefit is measured by the fall in the cdsthe household basket, which is why the numbepnteg is
negative.
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FIGURE X.1

DISTRIBUTION OF BENEFITS AMONG HOUSEHOLDS BY QUINTI LE
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Source: Prepared by the authors on the basis ahétleodology developed in the previous
sections and the 2007 family expenditure survey.

FIGURE X.2
DISTRIBUTION OF BENEFITS AMONG HOUSEHOLDS BY QUINTI LE
Quintile 1: <88.000 Quintiles 2,3,4: 88.000-266.000
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Source: Prepared by the authors on the basis ah#lteodology developed in the previous sections and
the 2007 family expenditure survey.
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TABLE X.9
CHILE (GREATER SANTIAGO): EQUIVALENT VARIATION
AFTER TARIFF CHANGE BETWEEN 1999 AND 2006
(Pesos and percentages)

. - Equivalent variation per Equivalent variation per person
Annual equivalent variation
household (pesos) (pesos)
Percentage of total
(Millions of pesos) income in each Monthly Annual Monthly Annual
quintile
Q1 1439.8 -0.218 548 6 582 121 1453
Q2 2120.6 -0.192 792 9501 196 2 358
Q3 26149 -0.180 955 11 462 276 3311
Q4 3500.7 -0.164 1291 15 493 427 5126
Q5 79145 -0.141 2547 30563 950 11 399
Total 17 590.5 -0.178 1227 14718 346 152

Source: Prepared by the authors on the basis ofmitbodology developed in the previous sections thed2007
family expenditure survey.

The following section explores some policy alternatives gusiertain assumptions that
modify the baseline scenario defined previously. A counterfaealysis is then performed and
some policy conclusions drawn.

3. Some public policy simulations

This section simulates six counterfactual scenarios as alternativdsee changes observed and
presented in the previous section. The characteristics of thaadiler scenarios will now be

described:

Scenario 1: Uniform transfer of benefit: It is assumed Heatefits are redistributed
uniformly among all individuals, giving 4,152 pesos @aly per individual in every

household. Income exceeding the average is withdrawn from lgsifdur and five and

reallocated to the first three quintiles so that all indivisualthe population receive the
equivalent of 4,152 pesos.

Scenario 2: Robin Hood-style transfers: The benefits of igigehrincome quintiles are
redistributed to the lower-income quintiles. A benefit eqertlto 5,000 pesos per
individual per year was calculated for each inhabitant belongnghe first three

quintiles. This amount is withdrawn from the benefit masgsthe fourth and fifth

quintiles.

Scenario 3: Liberalization favouring the poor alone: It is meslthat tariff changes
between 1999 and 2006 only occurred in the food and clotinmgps, with the 1999
tariff level being retained for the remaining groups.

Scenario 4: Further liberalization favouring the pobDhnere are assumed to have been
further-reaching tariff changes favouring the congtiom basket of the most vulnerable

households, i.e., tariffs both on food, drinks antatco and on textile and clothing

products are cut to zero.

Scenario 5: Full price pass-through: This scenario simulatéseain pass-through
coefficients from the levels calculated in the econometric estirpegesnted in the study
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to 1, following the lead of Porto (2006), who assumaispiass-through of tariff cuts to
domestic prices.

e Scenario 6: Full price pass-through and Robin Hood-stdaesters: This scenario
simulates the rise in pass-through coefficients on the aswumgd full pass-through of
tariff cuts to prices plus simultaneous application of ditenisfers from higher-income
households to lower-income ones.

The results obtained are compared with the observed changeshesparameters calculated
(Table X.10). It can be seen that policies to redistributeniiecfrom the top quintiles to the lowest-
income ones have direct effects in improving inequality ans ithwueducing somewhat the incidence
of poverty.

If, in addition to the results observed, redistributiveialopolicies had been implemented to
help the lowest quintile of the population, either thropgbvision of a uniform benefit (the same for
the whole population) or one targeted only on the pootastinicome of these three groups would
have been greatly increased. Although society as a whole doeggister changes in welfare,
scenarios 1 and 2 are clearly beneficial to the poor. Thence itecaonitluded that well-targeted
direct social policies can serve as a palliative to level the bepddiging field, especially if there are
large asymmetries in the results, which is not the situatitime case analysed.

A second set of alternative measures, presented in scenariog 3adsw show improvements
benefiting the poor. Here it is shown how larger increasesdbors critical to consumption in the
poorest households would tend to improve their relativatippsas regards benefits received.
However, these gains would be marginally less than those eldserv

Lastly, simulations 5 and 6 indicate percentage benefit chamgesris of total incomes for a
situation where competition in the domestic market increageswhere the pass-through coefficient
is allowed to be equal to 1. In this case, welfare gains incfeassdl groups of households, but
especially the poorest. It is interesting to observe that thersefits cease to be marginal for the poor
when Robin Hood-style direct transfer policies are implemengdwhen income is withdrawn from
the highest-income quintiles for the benefit of the bottammtdes. The poor can increase their
welfare by up to three times the observed level.

TABLE X.10
CHILE (GREATER SANTIAGO): EQUIVALENT VARIATION AFTE R THE TARIFF CHANGE
BETWEEN 1999 AND 2006, OBSERVED CHANGES AND DIFFERENT SCENARIOS
(Percentages of total income)

With rise in pass-through

Social policy of direct transfers Alternative trade policy coefficient and income
with income redistribution changes redistribution
Quintil Observed
e changes Scenario 1 Scenario 2 Scenario 4 Full pass-
Uniform Robin Hood- Scenario 3 Further Scenario 5 through and
transfer of stvle transfers Pro-poor liberalization Pass-throug=1 Robin Hood-
the benefit Y favouring poor style transfers
Q1 0.20 0.58 0.68 0.26 0.24 1.88 6.10
Q2 0.18 0.32 0.47 0.23 0.21 1.70 4.28
Q3 0.17 0.21 0.39 0.22 0.19 157 3.57
Q4 0.16 0.13 0.00 0.19 0.18 1.45 0.00
Q5 0.12 0.04 0.00 0.16 0.14 1.07 0.00
Total 0.15 0.15 0.15 0.21 0.19 1.33 1.33

Source: Prepared by the authors on the basis ofmithodology developed in the previous sections thed2007
family expenditure survey.
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F.  Conclusions and policy ideas

The study presented has been based on an ex post methodaletppdd to analyse the effects of
liberalization on countries that have brought in trade palf@nges, especially in the form of tariff
reduction, either unilaterally or by signing free trade agreem@iis analysis centres on welfare
effects and changes in income distribution following liberabratand three effects deriving from the
estimation of a set of parameters are calculated: (i) the dirgmcinof price changes on each
household’s consumption basket in consideration of a caeffiaf price pass-through from the
border to the domestic market, (ii) the indirect impact of gbarin tradable product prices on non-
tradables and (iii) the impact of price changes on wages. Thénosare calculated in the short run,
without considering adjustment dynamics in consumptiokdiaswhile the impact on incomes is felt
over a longer periot!:* On the basis of the data available, the case of Chile, and salgithe
Metropolitan Region of Santiago, was identified as a pdoapplying the method.

The present study differs from similar ones in that itudes an econometric estimate of the
short-run coefficient of pass-through of international primeslomestic prices. The estimated pass-
through coefficient was used to analyse household consunmiterns and the way price changes
would affect the cost of the basket, which we term the equivzdeiattion.

From a public policy standpoint, the findings provide wgio evidence to argue that
liberalization in Chile went in the right direction, generatimymediate welfare gains in the
Metropolitan Region. The size of the effect calculated is smalljrigear mind that only the very
short run is looked at and changes in the consumption bask&enot allowed for. Households
increased their potential consumption and income by abo@%0.tf total baseline income,
characterized by their preferences in the EPF 2007 survey. This sproduct group were found to
be greatest for food and household equipment.

The results of the simulations carried out usirgfémily expenditure survey (EPF) determined
that the overall effect (sum of direct and indirdétes) for the period of analysis (1999-2006) was pr
poor to the extent that the lower deciles benefitedenthan the higher deciles. When the effects were
broken down by income quintile it was found that plo@rest quintiles/deciles in the population gained
more in relative terms than the higher-income groupseiving an average of 0.4% more of their
respective income total than the richest quintiieth® population, and more than 5% in the most
optimistic simulation.

The price effects of trade policy changes over the period ile @re positive, although small.
These findings point in the same direction as other studieged out for Chile, which use other
methodologies to compute the total effect of trade policy chaimgése late 1990s at about 1%,
including the effect on employment incomes, something we aig¢aver in this study. The empirical
literature singles out labour markets as an important passgihrchannel for the benefits from trade,
and the findings presented here bear out that view.

The methodology deployed here also casts light on differeaanbpal ways of influencing this
pass-through, whether involving further-reaching liberalizatibthe products that are most important
for the poor population or improved pass-through coeffisielternative trade policy measures are
shown to have more modest effects than direct transfer meastoksng cash benefits and transfers
between income levels.

14 Evidence from the literature suggests that tlfecebf liberalization on incomes, acting throughdur markets, is
much larger for some households, but it is notroke@ether this effect applies right across the popopulation.
Most studies have concerned themselves with charaicly the effects on the income variation sidewdver, it is
important to supplement this analysis by measutiregeffect of trade policies on domestic pricesthés pass-
through channel has a direct impact on householfamge at least in the short run.
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The results generally show that pass-through of trade poliepges has an effect on the
poorest population and that there is scope for creating pottié¢gake this link into account. This
bias is partly due to the composition of consumption basketach income level, which means there
is an opportunity for liberalization to adopt a still méaeourable bias towards the poorest.

The potential for a liberalization programme to imgravcome distribution and reduce poverty
depends on its differentiated impact. The share ofl fproducts is three times as great in the
consumption basket of the first quintile as in thahe highest quintile, but the change in tariffseen
1999 and 2007 was smaller in this category than istrothers (although the price pass-through
coefficient is not high for these products).

Another conclusion of no less importance is that there isesdop complementary
competition policies that encourage higher pass-through &&taiprices. One of the main reasons
why the results are modest is that liberalization passes thrnougomestic prices to only a small
degree, as demonstrated by policy simulations assumingriad pass-through. In this scenario,
welfare gains would have been around 1.3% instead of 0.2%sférapolicies associated with
measures to increase competition in local markets would have langelier effects in terms of
improvements in the relative incomes of the poor, with a mfucther-reaching impact on the
reduction of inequality.

We shall now summarize the main policy recommendations, bdinitat and economic,
derived from the study presented here. These points are ofteredrfsideration as an input into the
debate on ex post evaluations of trade policy changes and thbegayfeed through into new policy
design.

« Trade policies have to take account of national development oljgctiv the case of
Chile, the effects of tariff reductions are very evenly spreagesthere is no tariff
escalation, and they could well provide a basis for applyugplementary social
policies, as it is clear that pass-through of prices fronbtiider to the domestic economy
alone does not have a decisive enough impact to reduce the incolfepowerty.
Applying protection policies of an inclusive type, howewdoes prove to have more
immediate effects.

¢ Increasing economic competition to raise pass-throcmgfficients. A low coefficient

indicates that domestic chains are uncompetitive, rdiideause demand elasticity is low or
because sellers have the power to extract a largempoftthe rent from lower prices at the
border. Policies to increase competitiveness in dtimenarkets, together with actions to
reduce friction for transactions in the product mankgthain, are also important for their
effect in increasing the benefits from liberalizati@overnments need to make an even
greater effort to lower transaction costs, as thgserate as a form of protection for
domestic firms.

* It is suggested that direct transfer policies be applied in cabese liberalization is
prejudicial to lower-income sectors of the population, althotgs is not the case with
the results observed for liberalization in the MetropolitagiBn of Santiago in Chile.
The simulations carried out for direct transfers, be thesedmbal across the whole
population or clearly pro-poor (Robin Hood-style), havarkedly pro-poor effects, and
the welfare gains tend to be skewed towards lower-income sectors.

< We recommend the evaluation of gradualist trade policies wherabyeffects of
liberalization are concentrated in sectors where they benefit loaemm individuals
most. Emphasis must be laid, however, on the need for dyhiwei be given to the
opportunity cost of liberalizing intermediate goods needethpoove competitiveness in
sectors that have comparative advantages in export productriicial here for this
methodology to be combined with others, such as partialim@quin or computable
general equilibrium models, particularly where trade policy rekgarconcerned.
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¢ We suggest that similar analyses be carried out for otherrasutiiat still have high
levels of protection for certain products in particular and fiew trade agreements, but
that have applied liberalization policies for capital goods amdrmediate inputs,
examples being Ecuador and the Plurinational State of Boliviase exercises could
yield a variety of results. We suggest that analyses be cawrteith these instances to
compare case studies on protection structures of this typehwdre akin to the
differentiated levels seen in the protection structures of th& MESUR and Andean
Community customs unions.

*  We recommend that this methodology be used to complete the ianafythe wage
effect, including more general results that encompass notustdiate short-run effects
but medium- and long-term ones as well. This is a challemgééd future.

Lastly, it needs to be borne in mind that trade policy dagsaim primarily at solving the
problems of poverty and inequality, but that it does coute to this. It is in this spirit that the
methodology and exercises proposed have been applied, on thestammdieg that these are
complementary to other methodologies developed for the sarpesgu Accordingly, it would be
wrong to dismiss efforts by a country’s authorities pem up new markets on the grounds that the
poverty impacts of price pass-through have been very smatideed almost marginal. Fortunately,
the method also shows that there is scope for public polibyild on this small margin, which can be
expanded to benefit the most vulnerable groups in the gl
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Annex 1
TABLE X.Al

DESCRIPTION AND SOURCES OF THE VARIABLES USED IN TH E REGRESSIONS

Variable Description Source

Nominal exchange rate

Nominal exchange rate in dollars per
Chilean peso, 1999-2008 (monthly)

Central Bank of Chile

Prices of 483 products in Chilean pesos,
Product price level Metropolitan Region of Santiago, 1999- National Institute of Statistics (INE) of Chile
2008 (monthly)

Weighted average import tariff at the UNCTAD-Trade Analysis and Information System

Tariffs product level, 1999-2008 (annual) (TRAINS)
Imoorts Imports in nominal prices at the product UNCTAD-United Nations Commodity Trade
P level, 1999-2008 (monthly) Database (COMTRADE)

. Family spending at the product level,  |NE Chile family expenditure survey
Expenditure per Metropolitan Region of Santiago, 1997
product and 2007

Family income at the household level,

Family income Metropolitan Region of Santiago, 1997 INE Chile family expenditure survey

and 2007

Socio-economic
characteristics

Personal and household characteristics, INE Chile family expenditure survey
Metropolitan Region of Santiago, 1997
and 2007

Source: Prepared by the authors.

TABLE X.A2

PRODUCTS INCLUDED IN THE CONSUMPTION BASKET OF THE CPI FOR THE

METROPOLITAN REGION OF SANTIAGO

Number of

Product group

products in basket

Brief description

Food 162
Housing 29
Hou_sehold 84
equipment

Clothing 75
Transport 26
Health care 44

Education and

leisure 55

Others 8

Baked products, flours, meat, fish, prepared foedf,drinks, fruit and vegetables,
ligueurs and alcoholic drinks, carbonated drinks matural juices.

Rent, mortgage payments, property taxes, spendirsgivices such as water and gas,
fuels, kitchen appliances and tools such as dnisspmers and paints.

Light bulbs, fluorescent tubes, detergents, betleltcleaning utensils, cookers, washing
machines, furniture, ovens, televisions, camemspeiters and printers, among others.

Textile products, garments and footwear fohalisehold members (children and adults).

Spending on cars, buses, flights, car washing, seirens, shock absorbers, tyres and
car parts.

Numerous medicines such as antacids, flu remechesgraceptives, high blood pressure
medications, vitamins, cough remedies and bronéftods, among others, plus medical
consultations and spending on medical utensilinggs, towels, scissors, shampoo,
colognes and other personal hygiene material.

School textbooks, non-school texts, newspapersaniags, small notebooks, large
notebooks, pens, pencils, writing pads, temperapeard, glue, recorder, etc., plus
education costs.

Professional services, lawyers’ fees, notariess femarettes, spending on guest and
boarding houses, funeral services, association raeship dues, spending on care
homes, financial spending.

Source: Prepared by the authors, on the basigufes provided by the National Institute of Stats(INE) of Chile.
Further details in Duran, Finot and LaFleur (2010).
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TABLE X.A3
DIFFERENT REGRESSION MODELS FOR TRADABLE VERSUS NON-TRADABLE
PRODUCT PRICES
@ @) ®) 4)

Food (non-tradables)

oLs OLS+dummy OLS+dummy+ controls  Cochrane-Orcutt
Food (tradables) 0.360* 0.281* 0.259* 0.256*
(0.034) (0.027) (0.024) (0.034)
Housing (tradables) 0.186* 0.166* 0.082** 0.134*
(0.040) (0.029) (0.038) (0.049)
Equipment (tradables) 0.062 0.385+ -0.118 0.623*
(0.235) (0.198) (0.178) (0.194)
Clothing (tradables) -0.103 0.127 0.146+ 0.163
(0.089) (0.102) (0.079) (0.103)
Transport (tradables) -0.047 -0.070+ -0.013 -0.061
(0.043) (0.039) (0.036) (0.057)
Health care (tradables) 0.070** -0.015 -0.015 -0.060
(0.035) (0.048) (0.038) (0.041)
Education/leisure (tradables) -0.124 0.302 0.103 0.233+
(0.133) (0.187) (0.155) (0.138)
Others (tradables) 0.158* 0.056* -0.007 0.038**
(0.024) (0.016) (0.018) (0.019)
Observations 120 120 120 120
R-squared 0.996 0.999 0.999 0.995
Durbin-Watson statistic 1.76
Durbin-Watson 0 statistic 0.90

Source: Prepared by the authors on the basis abevetric estimates.
Note: Standard errors in parentheses.

+ Significant at 10%.

** Significant at 5%.

* Significant at 1%.
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