Project Document

Poverty impacts of trade integration with the
European Union: lessons for Ecuador

Sara Wong
Veronika Kulmer

UNITED NATIONS

E E |.I H E %%‘% gg»‘égégi%é%gt’l‘ous ‘ aecid

Economic Commission for Latin America and the Caribbean (ECLAC)



This document was prepared by Sara Wong, consultant to the Division of International Trade and Integration, from the
Escuela Superior Politécnica del Litoral (ESPOL), Ecuador and by Veronika Kulmer from the Wegener Center for Global
and Climate Change, University of Graz, Austria.

The authors would like to thank Hewlett-IATRC Research Fellows Program and Ketty Rivera for research assistance for
table construction and Gustavo Hernandez for assistance with SAM modifications.

This document was prepared within the framework of the project “Programa de Cooperacién CEPAL - AECID 2008 -
Politicas e Instrumentos para la Promocion del Crecimiento en América Latina y el Caribe - Componente 4) Politicas:
Comercio y Pobreza” (AEC/08/004) for the Division of International Trade and Integration.

The views expressed in this document, which has been reproduced without formal editing, are those of the authors and do
not necessarily reflect the views of the Organization.

LC/W.286
Copyright © United Nations Septiembre 2010. All rights reserved
Printed in Santiago, Chile — United Nations



ECLAC - Project Documents collection Poverty impasfttrade integration with the European Unionsdess for Ecuador

Contents

Y o ] 1= T 5
IR 1 o To [T 1 o] o T 7
[I.  Overview of the ecuadorian ECONOMY ..........cccuuiiiieeeiiiiiiieer e e e e e e e e e er e e e e e e s anneaees 11
| 1 =Y = Y (UL (=LY (=3 A 19
AV \V =Y g ToTo [o] oY | VA=Y To I - L= USRS 23
AN I T= 3 o ¢ 1o {0 Y 4 Lo Lo [ 24
B. Overview of the CGE MOUEL........coouuiiiie et e e e e e e e s 25
1. Calibration of CGE model and CIOSUIES ...........iiiviiiiiieieeeee e 27
2. Linking micro model and CGE MOdEl...........ooouuiiiiiiiiiiiiiiiiii e 28
S Yo T4 F= 1 [0 1T 29
[V T = L=Y=] U | £ 31
A.  Micro model regression eStMAtIONS ...........uuiiiiiiiiiiii e 31
T O €1 =l g oo [ I (=YY U | 32
O 0N T 4 VA (=] U ] £ SS 38

D. Poverty impacts on farmers in the banana sector
and complemeENtary POLICIES.....uviiei i e e e e e s eee s 41
AV | I @ o Yo 18 o [T g To TR =T 14 = TSR 43
1211 ][ ToT o 1= o 0 Y28 S 45
F AN a1 1S3 P 49






ECLAC - Project Documents collection Poverty impasfttrade integration with the European Unionsdess for Ecuador

Abstract

This research proposes to quantify the effects of a trade agrewitierihe European Union on
poverty in Ecuador. Both poverty and the signing of a tegteement with the EU are issues under
discussion in Ecuador. Ecuador seeks to sign a trade agreemwith the EU given their
complementarities in trade: the EU is a major market for Ecisadagricultural and fish products,
and Ecuador imports mainly manufacturing goods from the IRUparticular, the EU is the main
market for the main agricultural export product of Ecuadanalnas.

The transmission mechanisms to study these issoleslé changes in commodity prices, wages
and earnings, and labor market demands. This researbines a reduced-form micro household
income and occupational choice model with a standengle-country computable general equilibrium
model (CGE) for Ecuador. This study highlights éh&tade agreement with the EU may have a different
impact on poverty depending on the degree of irtgiaff reduction, on labor market considerations] a
on whether better access to Ecuadorian bananasrited by the negotiations or not. Through trade
liberalization there is a significant increase in amp from the EU, particularly in protected sectors.
With better access for bananas to the EU markegstment constraints may mean that increasing export
and production of bananas can be achieved by puisgurces (namely production and labor) out from
other sectors. Nearly every scenario of trade agreeleetsé to a decline in extreme poverty in rural
regions. In contrast, extreme poverty in urban regioay increase.
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l. Introduction

Ecuador is currently negotiating a trade agreement with thepBamnoUnion, one of Ecuador’'s main
trade partners. In 2007, Ecuadorian exports to the EU repedstEl.7 percent of the value of its total
exports —the average in the last five years (2003-2007) wégpgBcent. In the same year, the share
of Ecuador’'s imports from the EU in total imports reacBedercent. 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 importsnirthe 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 EW watro tariffs. A few products that are of
special importance to Ecuador do not have free access to the kbt sizch as bananas, which pay
176 euros per Metric Ton to enter the EU market. Accortbinifpe EU, GSP+ aims to contribute to
poverty reduction, good governance, and sustainable develapifieede tariff preferences are
unilaterally provided by the EU. Ecuador applies mosbifest nation tariffs to European products.

It is nothing new for Ecuador to apply and receive prefakitade from its main trade
partners (which are, besides the EU, the United States, amthilean Community). Ecuador has
zero-tariff trade with fellow Andean countries (Colombia, P8ulivia, and Venezuela), and receives
trade preferences from the Y% Ecuador participated in negotiations for a free trade agreemgimt wi
the US from 2004 to 2006, but as recently with the E¥ nibgotiations ended without an agreement.
Given the size and productivity differences between Ecuador arid3hthe main opposition to a free

' The Us applies zero-tariffs to the majority of Edods exports to the US. These unilateral traddepeaces are

included under the Andean Trade Pact for Drugs Eradlication Act (ATPDEA) of the US. Before ATPDEA,
Ecuador (as well as the other Andean countries -ei@Gbia, Peru, and Bolivia) received unilateral farif
preferences from the US through ATPA (1992-200he ATPDEA has been applied since December 2001tsnd
benefits are scheduled to last until December 20068ough ATPDEA Ecuador receives preferential etdrghe
US on most of its tariff lines, including crude aihd oil products. Only a few products do not ree¢his benefit
under this plan, such as not eligible textiles apgarel articles, rum and tafia classified in swaiofireg 2208.40 of
the HTS, sugars, syrups, and sugar-containing jgtedbject to over-quota duty rates under appictiff-rate
quotas, and tuna prepared or preserved in any mamrartight containers, except as provided in KIEPDEA
section on exclusions.

2 Ecuador imposed trade restrictions to several i@blan products in 2009 (quotas in January, thaewsabstituted
with tariffs in July). These trade measures aredaled to be in place until July 2010. Ecuador &etbgphese trade
barriers as a way to cope with the negative impactthe balance of payments of the global econanisés.
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trade agreement with the US came from the rural and agriculturarsediich feared a negative
impact on production and employment coming from import meting products from the US (see
Morales et al 2005). Ecuador exported 46% of total expetisden 2003 and 2007 to the US, but in
striking contrast to the European Union, most of Ecuadexports to the US are not agricultural
products, but crude oil (77%).

Agricultural export activities are an important economic actifity Ecuador and banana
exports alone represent two thirds of total tropical expbrighermore 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 Ecuador4 200

Therefore Ecuador expects to gain better access to the Europeaa bwmket by signing a
free trade agreement with the EU. The official negotiationststaim July 2007, with the Andean
Community (Colombia, Peru, and Bolivia) negotiating asoalglbut recent developments have led to
each country holding bilateral negotiations with the EU. Adiogr to Ecuador’'s Minister of Trade,
Ecuador is interested in signing the agreement because it hateg@ntary trade with the EU
(Ecuador exports mostly agricultural products to the EUiaapebrts manufactures from the EU). (El
Comercio, November 8, 2008, p.8).

Given the importance of the banana sector, where labor ispartant factor of production,
it may be the case that the expected changes in banana pricesbéttertaccess to the EU market
have a key social impact on Ecuador (for better or worse, dewendi the outcome of the trade
negotiations).

However, to the extent of our knowledge, therenistudy that shows impacts on key aspects of
the Ecuadorian economy of a potential preferentéalet agreement with the EU, in particular, impacts
on urban and rural sectors, employment, and povEniy.aim of the present study is to fill this gap.

This study is part of a growing branch of empirical econottitiesature that tries to examine
the effects on poverty in countries that have opened their maokgksbal competition (see literature
reviews in, for example, Winters, McCulloch, and McKay 2d8dstel 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 trade pdigffs) 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-snicutations. This study
is based on research by Wong and Arguello (2009) that thaikle and fiscal policy changes to
poverty and income distribution effects, using a single-tguBGE model and a micro simulation
model. As opposed to Wong and Arguello, the present siolyses 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 kegtasipr Ecuador, given that the
majority of Ecuadorian exports to the EU are bananas.

The CGE and micro models permit the documentation of chargasding 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 indizatcsador? , (i) What would
the effects of this trade agreement be on poverty (headcoluftuador?, and (iii) How do alternative
economic and policy scenarios that seek to stimulate key feabirése Ecuadorian economy
(unemployment, dollarization, concentration on bananas ®redports to the EU) influence the
results of the previous questions?
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The trade agreement with the EU is simulated with 3 diffesegarios:
» Free trade for all products

» Free trade for all products and better access for bananas

» Preferential trade (50 percent tariff reduction)

The main results suggest that a trade agreement with the EUhameydifferent a poverty
impact depending on the degree of initial tariff reduction, @mevhether better access to Ecuadorian
bananas is granted by the negotiations. The adjustments #alea égreement with the EU come
through changes in prices (goods, services) and factor setlior the scenarios that assume
unemployment in the unskilled urban and rural labor, adprstsnalso come through changes in labor
demand for these categories of wage workers. How fast trade ilbgoad is implemented has an
impact on factor returns and prices that are reflected in povesi§ts and macro aggregates. For the
macro aggregates the impacts of the partial trade liberalizatiéf @&tff reduction) are half of those
in the scenario of zero tariffs. For poverty results, tHé Biff reduction determines that —under the
assumption of unemployment in the unskilled wage workemeat— poverty reduction may not be
as fast as in the zero tariff case, and it may be mainly becausgioadn consumption prices are not
as big as in the latter case.

When one important sector for the economy —such as bananas-betietsaccess to the EU
markets (given that almost all of the others are already entbengU with zero tariffs), investment
constraints may imply that increasing export and proolnicif bananas can be achieved by pulling
resources (namely labor) out from other sectors. Lower prioduend 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 asvall&Gection 1l presents an overview of the
Ecuadorian economy. Section Il discusses relevamk von CGE modeling and micro-simulation
models related to trade policies and poverty. Sectolays out the methodology and data. Section V
summarizes the scenarios applied. Section VI dissubseresults and policy implications, and Section
VIl presents concluding remarks. The Annexes prdsaethier details on data and model issues.
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ll. Overview of the ecuadorian economy

The 1990s and 2000s push for trade openness by develop&us rat developing countries raised
concerns in developing countries about the consequences of lraddization on poverty. Ecuador is
not a stranger to these swift trade policy changes as ieaibarked upon important trade reforms
aimed at opening up its economy to trade in the late 1980s&hd990s. Some of these reforms
(which included a tariff reform, the simplification of impoprocedures, and the creation of
institutions to promote exports) aimed at productivityngafComexi 2004j. However, there still
remain sectors with high protection rates (nominal and effectiMese sectors generally include
agricultural sectors, where a sizeable fraction of the Ecuadpoi@nis concentrated. Ecuador applies
on average its highest tariffs to agricultural products espgdi@l 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 theTlBJEU is one of the most
important trade partners of Ecuador —the others are the O®,tlee Andean Community.
Negotiations for a free trade agreement with the US, Ecuadais gingle trade partner, were
suspended in 2006 (Andean partners Colombia and Peru have aigaely an FTA with the US).
The current Ecuadorian Government has vowed not to restatiategs for an FTA with the US on
the grounds that, among other reasons, an FTA with thevill$iave negative consequences on
agricultural sectors in Ecuador (a widely cited study in Ecuadathe negative impacts of an FTA
with the US is Morales et al 2005). On the other hand, Exigadauthorities, and authorities from
other Andean countries (Colombia and Peru), started negotiiing trade agreement with the
European Union in 2007. Although the Andean Commurtiiyted negotiations as a block, recent
developments have led to each country holding bilateral negogatiith the EU.

The European Union is a key market for Ecuador, in partidolaEcuadorian bananas.
Bananas are a key export product of Ecuador. Ecuador’s expdints i) represent around 12 to 16
percent of total exports. According to the Central Bank ofaHot banana exports represent 42
percent of total non-oil and non-manufacturing exports ofaou (Central Bank of Ecuador 2008).
The EU purchases half of Ecuador’s total banana exports @2®0i7) and banana exports to the EU
represent more than one third of Ecuador’s total exporteetd=U (35% in 2007). While Ecuador

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

Tamayo, 1997).

11
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exports mostly agricultural products to the EU, the majaftEcuador’'s imports from the EU are
manufacturing products. See Table 1.

TABLE 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 418 643 527 933 435 050 495 201 561 707 635 298
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 plast 19% 21% 23% 23% 22% 26%
Manufacture$ 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 889 562 815043 864435 1068987 1210498 1241844
As a % of total Imports 14% 12% 11% 10% 10% 9%

Source: Own construction using data from the CéBaak of Ecuador.

# The shares of banana, coffee and cocoa expattssicategory are the following. 2002: banana (§9%)
coffee (1%) and cocoa (10%). 2003: banana (88%feedl%) and cocoa (12%). 2004: banana (99%)
and coffee (1%). 2005: banana (89%), coffee (1%) @toa (10%). 2006: banana (84%), coffee (1%)
and cocoa (15%). 2007: banana (80%), coffee (1%)canoa (19%).

® Includes: textiles, wood, paper, mineral prodiacts transport.

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 dfstafihere are a few exceptions, which
include key agricultural products of Ecuador. The most s@mif case is bananas, the main
Ecuadorian export to the EU, which are subjected to a spexififcaf 176 euros per metric ton (MT).

Although Ecuador receives zero tariff entry on almal products under GSP+, Ecuador
exports to the EU are concentrated in a few primaad/low manufactured products, such as agricultural
and fish products. Thus, one of the objectivestmador of a trade agreement with the EU is to make
this zero-tariff entry permanent, and not subjeaeigsion every period (as has been the case disce t
EU first implemented GSP for developing countried@Y1), and to extend preferences to those key
Ecuadorian products that do not receive preferetmdatment. Ecuadorian producers and exporters are
concerned about the market access for Ecuadoriam&sna the EU due to the EU tariff policy on
bananas from Latin American countries. Ecuador htipebtain no less than was nearly accepted by the
EU in the last negotiations between banana countgugers and exporters and the EU in Geneva, July
2008. This meeting failed when the EU conditionedhiislementation to the success of the Doha round
—which in turn failed. The 2008 Doha round faileethuse of lack of agreement on the implementation
of a mechanism of special safeguards that wouldvatleveloping countries to raise tariffs on farm
imports when they reach a certain level and begin neatén the livelihoods of poor farmers. The

12
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aforementioned agreement between the EU and banangycproducer and exporter called for a slow
reduction of the EU specific banana tariff from EtBo per MT in 2008 to 114 euro per MT by 2016.

The ultimate purpose of the Ecuadorian Governmesietting up these agriculture and trade
policies is to reduce poverty and redistribute incamdavor of the poor. However, despite the
importance of the analysis of poverty impacts indtior, there has been little research on the impact o
poverty of agricultural trade policies in this caynt

As shown in Table 2, poverty is widespread in Eocwagarticularly in rural areas where
—measuring poverty using aggregate incbme2.7 percent of individuals are under the ondadal-
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 undeerag 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 povatég in rural areas still present high and similar
rates under both aggregate measutasural areas 11.6 percent of households are exiyguoer and
47.1 percent are poor. In urban areas, 1.3 peatdrduseholds are extremely poor and 15 percent are
poor. There are differences in poverty incidencemhouseholds 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 experghigher incidence rate.

Considering that one out of three households ir#oulive in rural areas, these high poverty
incidence rates are significant. According to the 200%ouse-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 someudtyiral activity. In contrast (and as expected),
fewer urban households work on agricultural relaetilvities, but there is still a considerable share of
urban households whose activities include agricul(tL8és).

TABLE 2
ECUADOR: POVERTY INDICES (HEADCOUNT) AT THE BASE, 2 005 be
a. Measured by Aggregate Consumption b. Measurgkhgyegate Income
Households Below one dollar a day Below two dollars a  Below one dollar a day Below two dollars
(extreme poverty) day (poverty) (extreme poverty) a day (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, @ndtalculations.
2Excludes households that do not show any datacomie.

® This study uses the customary poverty measure weériyoincidence or FGT(0), which is the percentage
individuals whose consumption (or income) fall urttie poverty line.

¢The poverty lines adopted are also the customagydetiar and two dollar a day poverty lines becatisestudy
wants the reader to be able to establish comparisetween the poverty situation in Ecuador angdiverty situation
in other developing countries.

Given the changes in relative prices —between tradables and noresadagkpected during
periods of trade openness, it is also important to knoat tyipe of products (tradable: exportable and
import-competing, as well as non-tradable) Ecuadorian farmedsipe. The importance of tradable
products on the revenue from agricultural activities of farmsbkbolds varies by region (Amazon

4 Aggregate income includes: wages and salariespiadoom agricultural activities, income from seifygloyment,

remittances, and aid.

Aggregate consumption includes food, non-food itedwsables, utilities, and rent. Expenditure onadbles 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 Ecuadoriarsdimld survey.

5
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region, Coast and Sierra) and type of family agricutt(sabsistence and commercial). In the Coastal
region, small subsistence farms produce more tradable commd@RR4g than non-tradables (8%),
and more import-competing (60%) than exportables (32%hdnhighlands, 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 mostly égport-oriented products which
make up almost three-quarters of the agricultural revenue Sretke 3).

However, some small subsistence farmers may not get tohsélldrops in the markets.
According to the 2005-6 household survey data, one-tifirthese 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 tatpson, data on home consumption will
show the importance of this item for rural households I€rdp

TABLE 3
AGRICULTURAL REVENUE SHARE ACCORDING TO TRADABILITY
OF AGRICULTURAL PRODUCTS
(BY TYPE OF FARM, CROP, AND REGION)abc
Type of family agriculture Total for all EA

Region/Type of crop

Subsistence Commercial
Total Coast (US$) 155 060 171 516 252 247 671312 418
Exportable 32% 55% 50%
Importable 60% 40% 44%
Non-tradable 8% 6% 6%
Other§ 0% 0% 0%
Total Sierra (US$) 129 129 375 249 428 682 378 558 057
Exportable 18% 28% 25%
Importable 24% 20% 21%
Non-tradable 51% 47% 49%
Other§ 7% 4% 5%
Total Amazon region (US$) 20187 747 22600 130 42 787 877
Exportable 73% 71% 72%
Importable 14% 13% 13%
Non-tradable 9% 13% 11%
Other§ 4% 3% 4%
Total National (US$) 300 835 697 779 338 640 1080174 336
Exportable 29% 47% 42%
Importable 42% 33% 35%
Non-tradable 27% 19% 21%
Other§ 3% 1% 2%

Source: Own construction using data from Ecuaditwlssehold Survey 2005-2006.
& Agricultural revenue includes value of sales amff-consumption of own
production.

®Household survey data do not include data on theymtion of flowers.

° Trade classification is based on the share of texalrts or imports in total
production (average data from years 2002-2004helfshare of exports of a given
product is above 1%, the product is classified ggsosable. Similarly for
importable products.

4 ‘Others’ includes data on crops that cannot besiflad by their trade
orientation.

Agricultural activities may be only part of a household inepas households derive income
also from wages, self-employment (in non-agricultural a&tsjf remittances, and transfers. The
distribution of household income among these sources ofmmaa@ries by income quintile and by
type of household, urban and rural (Table 4).

According to FAO (see Echenique, 2006), small sitbsce farm households are defined as those fanseholds
that do not hire any kind of labor outside the tehedd and usually work on small extensions of labammercial
farm households are farm households that hire lamt work on usually much larger farms than thoke o
subsistence farm househalds

14
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Agricultural income is a key income component for Irurauseholds, in particular for
households in the lowest quintile of income, folickhagricultural activities make up 33 percent @fith
income. Wages are an important income source ftbr hoal and urban households, but more so for
urban households, where wages represent betweens@2percent of total income (for rural households
between 22 to 48 percent), with the higher shanelsduseholds 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 quuottilgban 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 housd$iaghcome (3 to 4% of their total income),
and more to the income of the urban households in the laveeshe quintile (7%).

TABLE 4
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% % 100% 3875
5 3% 2% 35% 53% 6% 100% 13 541
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 Ecuadtwoigssehold Survey 2005-2006.
Some households also obtain income from small lessi&s, but this source of income is not included tiu
measurement issues.

Income from self-employment represents a similar shareaifitmome for households in the
lowest income quintile in both urban (34%) and rural argd2%oj.

Clearly, wages and agricultural income —two sources of inconatylito be affected by
policies of trade liberalization— enter with varying degreesmgfortance into the income of urban
and rural households in the lowest income quintile. Poasétwolds 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 tradeeawnt with the EU, it is
necessary to take into account the composition of houselexdpiehditures, as these expenditures will
be affected directly by changes in prices and indirectly by otteerngts (ripple effects coming from
changes in employment and production) during trade liberalizati

Table 5 shows that food expenditures are an important compaferiiouseholds’
expenditures: more for rural households than for urbassdimids, 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 lowestilguof income go towards food items,
while 42 percent of household expenditures for rural houdsholthe highest income quintile are on

15
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food. In urban areas, the lowest income quintile spends 4@rieuf their total expenditure on food,
and the highest income quintile just 25 percent.

TABLE 5
EXPENDITURE SHARES BY TYPE OF HOUSEHOLD AND INCOME QUINTILE
Total
T.Ot"f"l Food Non food Health  Education Rent Services Durables Percentage Millions of
Quintiles US$
1 46% 16% 6% 3% 16% 6% 6% 100% 1162
2 46% 16% 6% 3% 14% 5% 9% 100% 1667
3 44% 18% 6% 4% 14% 5% 8% 100% 2506
4 41% 19% 6% 5% 14% 5% 10% 100% 3938
5 28% 25% 6% 7% 14% 5% 14% 100% 9313
QLujirrt?slg s Food Non food Health  Education Rent Services Durables Percentage M'"S’g; of
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
R.“f?" Food Non food Health  Education Rent Services Durables Percentage Millions of
Quintiles US$
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 Ecuadtwoigssehold 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 (Tabld B¢ share of importable food products in the
consumption of small subsistence farm households from th& ¢41%) is bigger than the share of
farm households from the other regions in Ecuador (368#erhighlands, and 29% in the Amazon).
With regards to food consumption, subsistence farm howselfrmm the highlands have the biggest
share in nontradable products (51%), whereas households oferoial farmers from the Coast have
the lowest share (35%).

TABLE 6

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

Region/Type of crop

Type of family agriculture

Total for all FA

Subsistence Commercial
Total Coast (US$) 1128700000 270719348 1399 419 348
Exportable 20% 22% 20%
Importable 41% 43% 41%
Non-tradable 40% 35% 39%
Total Sierra (US$) 916 400 000 257 672 692 1174 072 692
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
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Table 6 (conclusion)

Exportable 23% 30% 26%
Importable 28% 30% 29%
Non-tradable 48% 39% 45%
Total National (US$) 2166 303616 595402 748 2761 706 364
Exportable 18% 21% 18%
Importable 37% 40% 81%
Non-tradable 45% 39% 40%

Source: Ecuador's Household Survey 2005-2006 d¢etleby the National Institute of
Statistics and Census, and own construction.

Notes: Food consumption includes consumption oflggoduced by the households, gifts,
and donations. Trade classification based on theesbf total exports or imports in total
production (average data from years 2002-2004helshare of exports of a given product is
above 1%, the product is classified as export&iteilarly for importable products.

For rural households, consumption of home produgeodls is an important component of
consumption expenditures. According to Table 7 ctiresumption of home produced banana, coffee, and
cocoa represents 24 percent of the total consumetipenditure of rural households; the consumpifon
cereals, other crops, and meat and meat prodpeesents 13, 11, and 22 percent respectively.

TABLE 7
CONSUMPTION EXPENDITURE OF HOME PRODUCED GOODS
Urban Total Rural Total
Products
ql q2 a3 q4 g5 Urban ql q2 g3 q4 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

131% 151% 1.68% 1.32% 1.21% 1.36% 20.0% 25.0% 23.5% 22.7% 19.3% 21.5%
meat products

Dairy 0.03% 0.02% 0.03% 0.01% 0.01% 0.02% 09% 1.6% 1.3% 0.8% 08% 1.0%
Other food

products, 38% 31% 3.7% 55% 4.3% 42% 144% 17.9% 19.6% 21.8% 33.3% 23.7%
tobacco and ’ ' ' ’ ’ ’ ' ’ ’ ' ’ ’
chocolate

Source: Own construction using home produced data Ecuador's Household Survey 2005, and totalusopsion
expenditures from the Social Accounting Matrix d2684.
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[1l. Literature review

Studies on the link between trade and poverty stress thi inhihe long run it is likely that trade
leads to poverty reduction, in the short term there may e shifferent outcomes (Winters 2000a,
Matusz and Tarr 1999). The positive long run impact of t@dgoverty comes from the positive
impact that trade may have on growth and the poverty reduefiects of sustained growth (that is,
the effect of trade on poverty is usually analyzed in a twofaspon, USAID 2006). In the short run,
however, positive or negative poverty results from tradedltzaation may arise depending on several
factors such as the initial distortions in goods and senviarkets, the speed of trade liberalization and
price transmission, and the structure and flexibility of famarkets, in particular labor markets. Later
on, the present literature review highlights these short-tetjustment channels and the empirical
research on this topic for Latin American countries.

Ultimately the question of what are, or have been, the powepacts of trade openness is an
empirical one. To ascertain these impacts Winters, McCullogh acldai (2004) review the
empirical evidence on four channels: growth, goods and sepiteEs, wages and employment, and
government revenue and spending. The authors consider thatfdneshannels are the key aspects
in the transmission of the poverty effects of trAd¥inters et al differentiate between the short-term
mechanisms (shocks and adjustment processes) and the lormatssiteconomic growth). The main
conclusion of these authors from their empirical literatexgemw is that “...In the long run, economic
growth is the key to the alleviation of absolute povertWirters et al 2004, p. 76), mainly because
economic growth would raise households’ incdme.

The empirical evidence that links trade and growthroductivity (that is long-term impacts) is
vast and complex to summarize. According to Winggral, recent empirical evidence may suggest a
strong influence of trade openness and liberalimatio productivity and its rate of change which in
many cases will lead to a reduction in poverty, paldrly in the long run (Winters et al 2004, p. 83).
Tybout (2000) and Epifani (2003) survey the possiiflects of trade policies on manufacturing firms in
developing countries. Their conclusions suggestdtale efficiency gains are minor and not correlated
with trade liberalization (Tybout and West-brook 3R9Plant-level studies find that it is the re-
allocation of resources from less to more produagpileats that explains productivity gains (Pavcnik

" A similar structure and emphasis on these trangmnmisshannels is found in earlier works by Winteviirfters

2000a.b.c, and Winters 2001).
Note that Winters et al (2004) —and the empirlitatature in general— use an absolute income asgmption
measure of poverty.
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2002, Ty-bout and Westbrook 1995). For Latin Amerigeonometric studies in Roberts and Tybout
(1996) on the productivity impacts of trade liberatian in the manufacturing industry suggest, for
Chile (Tybout 1996) that net exit increased aggeegatductivity, and for Colombia (Roberts 1996) that
productivity growth can be attributed to intra-plambvements. On the same topic, for Ecuador, Wong
(2009) finds that increased aggregate productivigghinbe due to both more output being produced by
more productive establishments and slightly increasedplant’'s productivity.

Recent empirical literature has been concerned witht\it takes to ensure that growth is
pro-poor. Literature reviews on the ex-post empiricédience that links growth and poverty conclude
that pro-poor trade-induced growth may take placernwinade liberalization policy includes other
policies (See Matusz and Tarr 1999 and Cicowiez @adconi 2008). Among these complementary
policies are technical assistance, better accespital, reduction in transaction costs, and investinent
infrastructure and education.

The literature also stresses that the channelslitilattrade and poverty are case-specific
(Winters 2000b). Therefore, the best approach isxamine separate country episodes of trade
liberalization and learn from their experience witid openness, growth and poverty.

Ideally, the studies should conduct ex-post analyse particular episode of trade openness,
growth, and poverty, but data limitations may hinderbssibility of undertaking this approach. Just a
few studies have been able to perform this type gbast analysis, such as Friedman (2003) for
Indonesia, which finds that this economy obtainedepty reduction effects from economic growth at
the national level, but with significant differencesass the regions.

Poverty impacts of trade liberalization should alscoant for short-term adjustments, that is,
what happens on impact with markets and prices andthese effects get transmitted to households.
For goods markets, empirical models usually assuexébfe markets, and the perfect transmission of
prices. Winters (2001) stresses that this may ndltdoease in developing countries, particularly imlrur
areas where prices may not get transmitted becasdrgrastructure, missing markets, and marketing
practices may keep rural markets isolated thus pregeatiy effect on poverty from trade liberalization
(see examples in Winters 2000a, pp. 16-21).

Assuming price changes are effectively transmittechgaseholds, the empirical literature
usually uses a measure of aggregate income or gaigreonsumption, and an assessment of the
households’ net position —as buyers or sellers ofytiels and services whose prices have changed—
to ascertain how these price changes affect howdehbhe literature stresses that the impact of price
changes will affect households differently dependory their income and spending patterns: the
households that gain from trade liberalization are sediers of products whose prices rise and the
households that lose out are net purchasers of sucis g@/inters 2000b, Hertel 2006). For the poorest
rural households, consumption should take into atcleome production, as it may represent a sizable
portion of their overall consumption profile, whiah turn would allow the poor to feel only modest
impacts of any changes in relative prices.

As for factor markets, the effects on labor marketsployment and wages) provide another key
channel for the analysis of the poverty effectsrade liberalization (in both the short and longrie If
Heckscher-Olin holds, countries should speciatizthé production and export of goods and servitats t
use the relatively more abundant factor, whichhea tase of developing countries is expected to be
unskilled labor. Aside from frictional effects, p®duction responds to changes in relative prinddiems
hire unskilled labor, wages of this labor markegnsent may reflect an upward pressure. This in turn
should have a poverty reducing effect, if the farmages are below the poverty line or if the nelted
workers were unemployed. However, this scenariarass a fixed supply of labor and wage flexibility
which may not be the case in some developing cegnidis Winters (2000b) points out, labor supply may
be infinitely elastic at the prevailing wage ratehich may be set by minimum wage laws) so that an
increase in labor demand increases employmenndbutages. In this case, depending on what thegform
unemployed were doing (e.g. subsistence actiitiesearned them less than or the same amoung as th
minimum wage), the results may or may not havevanypreducing impact.
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With regard to the short-term unemployment effectsaife liberalization in Latin America, a
literature review by Reina and Zuluaga (2008) condutiat frictional unemployment has been mild
and lower than expected, but again, the short-terpacts on employment and wages depend on the
labor market structure and its regulatory framewdReifa and Zuluaga 2008, p. 35). For the
long-term employment effects, the ex-post empiricatleawte analyzed by Reina and Zuluaga in the
cases of Chile and Mexico points to a positive ¢ffétrade liberalization on employment. Nonetheless,
in the case of NAFTA and Mexico, these authors marthat the labor markets’ lack of flexibility and
barriers to credit market access prevented NAFTA tnaring great positive social impacts in Mexico.

Given the data difficulties faced when trying to urale ex-post analysis, the empirical
evidence on poverty impacts of trade liberalizatiomgigx-ante analysis (simulations) has flourished.
However, for Latin America there are not many studée®] only a few of these studies distinguish
poverty results by urban and rural areas. Thusnftance, Gurgel (2007) applies the GTAP model to
the analysis of different trade agreements in Bramidifying it to account for different household
categories in Brazil (urban, rural, and small anchioercial farmers). This author finds that while the
income differential between urban and rural housddshdiminishes, the income differential between
rural households deteriorates.

Taylor (2002) uses a macro-micro econometric appraastutly the impacts of several policies
of increased trade openness and market shock sxemer rural production, income and poverty in
Mexico and Central America. Taylor stresses the rblei@l market structures, transaction costs, and
imperfect markets in determining the economic redrdim trade liberalization. His main findings with
respect to rural poverty are that the effect on rim@me depends upon the type of crop affected (cash
or staple). If trade reduces staple prices, the @gtnpa rural income may be small, as rural households
have a high level of product diversification. Accordinglaylor, price effects on non-staple production
and migration should also help to mitigate effectgwral household income. Taylor stresses that some
rural households may benefit from staple price redinuetnd their food price declines as well (given that
food makes up a sizable portion of rural houseboltsumption). If trade reduces cash crop priceal ru
income results would depend on whether the proolucsi labor or capital intensive: if trade in tfesle
crop is labor intensive the results should be lqmjeether positive or negative), and if it is capital
intensive impacts on rural household income may bewfntensity.

Morley and Diaz-Bonilla (2003) develop a computableegal equilibrium and micro model to
study the poverty impacts of several scenarios @dtgr trade openness in Mexico. These authors find
that although overall poverty falls after trade liieedion, rural poverty and extreme poverty increase
These authors explain that these mixed poverty rebalipen because increased trade in Mexico
expands skilled labor intensive sectors which leadslarger gap between skilled and unskilled wages
in urban areas and between rural agricultural wagdshe rest of the wages in Mexico.

Wong and Arguello (2009) find similar results foruador, in terms of the differentiated impact
on rural and urban poverty, when applying a CGErmimlo models to simulate a combined policy of a
free trade agreement with the US and a VAT ratecas® (eliminating current food exemptions) to
compensate for tariff revenue losses. In Wong etalonal poverty falls, but rural poverty increases,
although the effects are small. According to Wonglethe effects on employment and on real wages
and earnings (with respect to the poverty line) @@xiplain this result on poverty: there is a falbéif-
employed earnings and an increase in the real widgesskilled workers and urban skilled workers. As
the real wage of unskilled and urban skilled workeses, some workers may lose their employment,
and the results worsen poverty. The VAT rate in@aasy compound this effect as the rural self-
employed (mostly farmers) have a bigger share af famsumption (originally VAT exempted) which
—under the worst poverty outcome scenario— wouldudgect to VAT. Also for Ecuador, Vos and
DeJong (2003) analyze poverty impacts with a CGEarfiamework, but of a Free Trade Agreement
of the Americas (FTAA) scenario, as opposed togmsETA between Ecuador and the US. The CGE-
micro model of Vos and De Jong predicts that withTAA type of trade liberalization (that adjusts fo
changes in world prices using GTAP results), thefamel of Ecuadorians would slightly increase,
although there would be an increase in the waderedliitial between skilled and unskilled workerg] an
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no poverty-reducing effects. However, in this sttiuigre is no emphasis on urban/rural poverty effects
and the micro modeling is approached as a randomgwdtet is, the micro model does not use real
household data for that analysis of poverty charygsit generates a distribution and uses it tdagxp
poverty changes).

Ganuza, Morley, Robinson, Pineiro, and Vos (2004plyng a CGE-micro simulation
framework for several Latin American countries, finéhttldifferent scenarios of trade liberalization
(tariff reduction, free trade agreement of the Aasj and a world wide WTO rules enforcement) lead
to poverty reduction effects. Again, the effects omguty are small.

Most of the studies mentioned above apply computgdteral equilibrium models and micro
models to study the poverty impacts of trade libesibn because these studies try to capture the direct
(price effects on commodity markets from lower fgjifand indirect channels (for instance, factor
market effects arising from higher/lower productiesulting from trade liberalization) through which
trade can impact poverty. A general equilibrium mpdelike a partial equilibrium model, should
capture such direct and indirect effects.

There are several ways to approach the analysis eofinipact on poverty and income
distribution of changes in economic policies withirc@nbined CGE-micro-simulation framework.
These approaches can be classified according iatdreelation between the CGE and the micro model
or data they apply: top-down, bottom-up, both topadcand bottom-up; layered, fully integrated;
representative, extended representative or reakholgsdata. Bourguignon, Pereira, and Stern (2002),
and Davies (2004) highlight the main characteristgplications, and advantages and disadvantages of
these approaches. Lofgren, Robinson, and El-S@@BjZxplain the representative household approach.

Cockburn (2005) is an example of a fully-integra@&E-micro-simulation model. Fully
integrated CGE micro simulation models have as mangdimlds in the CGE model as in the micro
model with the aim to account for the full distrilutal changes in household data (inter —and intra—
household) as a result of policy changes. The gaimdome variation comes at the cost of high
computational demands and a highly complex model s&ayard (2003) designed a top-down/bottom-
up approach, where the CGE and the micro modelemtrin a two-way fashion to capture household
responses to policy changes (given in the CGE madeRell as responses in the economy to feedback
from the household reactions to golicies. Bourguigrivobilliard and Robinson (2003) follow a top-
down layered or sequential approdch.

The top-down approach has been widely applied asakes it easy to follow the chain of
events from changes in commodity and factor pracesemployment —coming from the CGE model—
to the effects in households’ real income and copsiom and poverty —obtained in the micro model
(once the CGE price and employment changes areagsethe micro model). The main criticism
against the top-down approach is that this appragmbres feedback mechanisms from households’
responses in the micro-model simulations to the C&aB@my-wide model.

The present study adopts a top-down sequentiabapipwith a CGE and a micro model along
the lines of Bourguignon, Robilliard and Robins@0@3), connecting a CGE model and a micro model
of earnings and occupational choice by householasigin changes in wages, earnings, prices, and
employment. A key contribution of the present stiglihe modeling of agricultural trade policies and
the analysis of impacts on Ecuadorian urban aral paverty with real household data of a free trade
agreement between Ecuador and the EU.

® See also Robilliard, Bourguignon and Robinson %}0@obilliard, Bourguignon and Robinson (2008)dan

Bussolo and Lay (2005).
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IV. Methodology'® and data

The method applied includes four main stages, and has a safjapptioach, given that the macro
and the micro modeling part are developed separately. A keyssiggmnsure consistency between the
CGE and the micro model data. This is an insightful appr@achit allows us to transmit to the
household level, domestic price and resource reallocation changegezkfrom trade liberalization
and agricultural trade policies that may have a key influencéomsehold poverty and income
distribution. It also allows us to analyze the full dimition of real household income within
households and not just between households, which isatfigdnal weakness of models which use a
representative household approach.

As mentioned above, the top-down approach using a CGE amd mbdels is not free of

criticism either. Main criticisms against this approach are dlo& 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(ée Section IV below).

This study follows the consistency rules provided byu§aignon, Robilliard and

Robinson (2003), by which changes in variables (aggregateogmpht, wages,

earnings, and prices) of the micro-model data equations am lsetegual to changes in
similar variables of the CGE model.

Solving the trade policy changes in the CGE country maateE€uador, and getting a
new set of variables (a vector of appropriate prices, aggregate aagesarnings, and
aggregate employment variables) that are used to communicate withmitiro-
simulation model. An overview of the CGE model is presehtdadw.

Estimating the coefficients in the occupational choice and wagesaanithgs model.

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

10" This section relies on Wong and Arguello, forthimgn
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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, thigly adopts a proper closure that keeps wages
fixed and allows for adjustment in labor quantitié#hether or not unemployment in Ecuador (9 to 11%
on average annually in the last 5 years) is really blgmo (of rationing) worth dealing with in a more
detailed fashion, within the framework propose@risssue that remains to be discussed.

This research utilizes an input-output table and a social accgumétrix (SAM) for Ecuador
for the year 2004, both developed by the Central Bank of Bcuabis SAM was modified to suit the
needs of the present study (Annex 1 provides a furtheripigscrof the SAM). The study also uses
the 2005-2006 survey of urban and rural households’clifieditions, collected by the National
Institute of Statistics and Censuses (INEC). This sufeitgyws 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 inglivieel, as well as income on
agricultural and business activities and expenditures at thetadslevel. The unit of study of the
household survey is the household and its members. Thegsisles household level data, the survey
also contains data for variables at the individual level.

One step prior to the modeling stages involves a good adeddéta work. The data work
includes (i) cleaning up the household survey data, (iitcocting baseline poverty indicators using
the (initial) household survey data (see results in Table Zeqband, (iii) calibrating the CGE model
with the modified Social Ac-counting Matrix (SAM) data (se&Mbdata summary in Annex 1, and
elasticities used in the CGE model in Annex 5).

In what follows we present an outline of the micro modelandverview of the CGE model.

A. The micro model

The micro model is based on a set of reduced form equatiamsdéscribe individual wages,
individual and household self-employment income, and thepatonal choices of individuals in the
household survey, as in Bourguignon, Robilliard andifin (2003)*

The wage equation is a semi-logarithmic equation of the loganfithe wages of individual
i in household m with independent variables: a constant,yages of 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 hodsdthgre are four labor market segments:
urban skilled, urban unskilled, rural skilled and rurakilled.

The earnings or self-employment income equation is a semitlogér equation of the
logarithm of self-employment income of household mhvnidependent variables: a constant, age of
head of household, years of schooling and years of schagjugyed of the head of household, land
size of the farm field of those households that have farm iecand dummies for gender and marital
status of the head of the household. This self-employmeatrie equation includes also a variable for
the number of household members actually involved in selfeyment.

Both total wages and earnings equations are estimated by OLS$y aheickman two-stage,
the latter to control for sample selection bias. Sample seldmagmmay 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.

11 For details on the micro model see Wong and Atgu#rthcoming.
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The occupational choice equation is a multinomial logit cdghwccupational alternatives for
individual i: (i) inactive or unemployed (benchmark, notraated), (i) wage earner, and (iii) self-
employed (farm and non-farm activities for the household).

Table 8 shows data on the number of workers and their wage=aamdgs. There are fewer
self-employed (41 percent) than wage earners (59 percent), eatattédr have a bigger share of total
wages and earnings (55 percent) than the self-employed pebpke differences hold for urban and
rural areas, although in rural areas the wage-worker earnireg€ & percent) is lower than the self-
employed earnings’ share (56 percent) in total wages and earhings.

In the occupational choice model, individuals decide whether indmtive, 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 @yplent is higher than the utility of
being self-employed or inactive. The base category is “inactive”jtargdsociated utility is zero. For
the wage-worker category, the occupational choice equation apiie®t of independent variables:
years of schooling, years of schooling squared, number tfrehiunder 18 years of age in the
household, exogenous income (such as aid and remittances),ramdedufor 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).

TABLE 8
NUMBER OF WORKERS, WAGES, AND EARNINGS, 2005
o Total Urban Rural
Description
Value % Value % Value %

Number of wage workers 3270907 59% 2254 662 62% 1016 245 54%
Number of self-employed 2279231 41% 1401028 38% 878 203 46%

Total 5550138 100% 3655690 100% 1894448 100%
Wages, Annual Millions o

uss 10 800 55% 8 750 52% 2050 44%
Earnings, Annual Millions of

US$* 8830 45% 6 260 48% 2570 56%
Total 19630  100% 15010 100% 4620 100%

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

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

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

B. Overview of the CGE model

The Ecuador CGE model is a standard neoclassical static CGE Ipaséel on Lofgren et al 2062.

The basic structure of the model is the followingchirmlogy is modeled at the top by a
Leontieff function of value added and aggregate in¢eliate input. The value added equation is a CES

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

13 Lsfgren, 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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function of primary factors (labor, capital, and laadd the aggregate intermediate input is a Ledntief
function of disaggregated intermediate inputs. Eactivity can produce more than one commodity
following fixed yield coefficients. A commodity caalso be produced by more than one activity. There
are 27 sectors: nine primary or extractive (sixcagural, two fisheries, and mining and oil), eigbod
industries, seven non-food manufacturing industrees] 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, ater households) and consume.
Consumption is the residual after paying taxes, savingstiransfers to other institutions, and is spent
according to LES demand functions derived from a Stone-Ge#ity tunction. Self-employment
also generates income for households, but no attempt is mdaginguish 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 dtipeo prices.

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

The government collects taxes and gets transfers from othéotioas 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 areddehoes Educational levels
comprise of (i) unskilled: no formal education and primamwyd (i) skilled: secondary (whether
complete or not) and higher. Each of these wage-worker tygpditignto rural and urban, according
to their area of residence. Self-employed labor is divided umb@an and rural, according to the
location of the household’s residence. The other factors iedliade capital and land. There is no
distinction as to land or capital types.

To incorporate land in this model, part of the return tatabfincluded in the mixed-income
or self-employment income) was apportioned to land usirtgrreto-land shares from the GTAP-
AGR database 6.2 (base year 2001). This procedure affectgshenbix agricultural sectors in the
Ecuador SAM.

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

Marketed outputs are imperfectly substitutable under a CESiduné&ggregated domestic
output is allocated between domestic consumption and exporgtinra CET function. Domestic
demand comes from households and government consumpti@sinment, and intermediate input
consumption. Export demands and supplies are infinitelyi@last

There are four foreign regions in the model: the US, thethe Andean Community, and the
Rest of the World. The export data are incorporated in a nestgture that includes the regions
mentioned above.

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

Household direct taxes are defined as fixed shares of houseboide. The rest of taxes are
at fixed ad valorem rates, as are tariff rates. The treatmentesf vaxies according 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. Goverooreumption is assumed to be fixed.
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Annex 4 lists the equations that embody the mainggsmcluded in the basic Lofgren model.

1. Calibration of CGE model and closures

The Ecuador CGE model is calibrated to a modified SAM thatidled 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 nei 8#h the EU as a fourth trade
region was built by using trade data from the Central Bdrikcaador. Export and Import data by
sector for the EU was taken out of the corresponding ddkee &?est of the World.

The CGE is calibrated in such a way that its data is consisimtdata coming from the
household survey employed. In particular, total houselmaloinne 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 paemnetnd elasticities of a CGE
model. To the extent that they are available, this study esmsometric estimates of elasticities for
Ecuador (See tables A6.1 and A6.2 in Annex 6). The caliiorggiocedures include checks such as
tests for data replication, tests for parameter weights, Walaag’ etc.

The following closures reflect both the relevant conditionthée Ecuadorian economy before
the shocks and the expected mechanisms by which trade may hawpaah on poverty. First, and
concerning the external balance, as the Ecuadorian economy uskS tdellar as its official
currency, the nominal exchange rate is fixed. The current acccasgumed fixed too, so as to avoid
the “free lunch” effect that arises (in a static model) if the forsigvings were allowed to ad-just to
fill the current account gap. The nominal exchange rate is ustt asimeraire and the consumer
price index is allowed to vary so that the real exchange ratedpast too.

Secondly, for the government closure, all the tax rates @usdholds 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 asdhatasis investment driven and
balanced. In this closure, both nominal absorption shaiesvelstment and government consumption
are fixed at base levels (flexible quantities). The residuakstmrhousehold consumption is also
fixed at base levels (flexible i('?guantities). 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-ecologecplirements, 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) capitability 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 predomittamitase of capital being mobile.
In the case that striking differences occur, we highlightekalts of capital being sector-specific too.

14 “with regard to government consumption, the (stagériod) model does not capture its direct anitéstiwelfare
contributions; to avoid misleading results, it iscapreferable in welfare analysis to keep thisalde fixed.”
Lofgren et al (2002), p.16.

Alternatively, the assumption for the change in®/&ould be that this is done as a scaled (not poh#nge for
selected institutions. This is just to highlightthoint ma-de by Lofgren et al (2002) by which tmpacts may
vary according to the way the MPS adjusts, eitBea point change or in a scale fashion. This coisgarcould be
interesting if there were changes in taxes, fotaimse, if the study were focused on exploring tifieces of a tax
replacement policy.

15
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The closure rules vary according to the two types of additiassumptions regarding factor
markets: (i) full employment of all factors and factor retuad-just to clear the markets (the classical
trade model closure), and (ii) unemployment in the unskdéddried labor market segment, both rural
and urban, a feature expected to be common in most of theAmatnican economies (the classical
development theory closure, pointed out by Winters 2000)levihe rest of factor markets clear
through changes in returns.

2. Linking micro model and CGE model

In order to analyze whether consistency between theegatgr income and consumption data in the
micro model and the data in the CGE model at thelmark equilibrium exists or not, we compare
these two sets of data. These two data sets aréodaddconsistent if discrepancies between the survey
and SAM data for each of the two aggregates ard eqlawer 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 beatvaggregate total incomes in the two data sets (the
difference between aggregate income data amountseoc@np). Differences in aggregate consumption
are higher (15 percent), so we keep income datd &re re-balance consumption data in the SAM (See
details in Annex 2).

To ensure consistency in the model simulations, ptxgerchanges in household data should
match percentage changes in the CGE model datapaitiarming 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 dsts. The changes in some or all of these
aggregates are triggered by a policy change or shatkits the economy (in the CGE model). These
changes are then incorporated into the householdvimehthrough the micro-simulation for wages,
income, and employment, so that consistency requitenaege met. More specifically, the general post-
simulation consistency rules imply:

i) For the number of wage earners: the percentage climtige number of all wage earners
from the household survey (the sum over each indaljdwhet-her heads, or other
members in a household and then sum over all howslexjuates the percentage change
of total wage employment for each labor market segmesing from the CGE
simulations. This consistency rule applies in the cdsinemployment, where adjustments
are expected in the number of unskilled wage workeoschoose which wage worker
moves into (out of) wage employment, wage workers adered according to their
probability of being wage worker (inactive) givey the multinomial logit occupational
choice model regressions, individuals with the Bgilprobability being chosen first.

i) For wages: the percentage change of total wages badsalisehold survey data should be
equal to the percentage change in the total wadeafiding from the CGE model
simulations (for each labor market category).

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

To ensure consistency with income data in the resé&lom the Ecuadorian household survey,
this study follows recent literature and it addskbastimated residuals into the estimated household
behavior equations. This study simulates changesagesvand earnings via changes in intercepts. That
is, it does not re-estimate micro equations behav@onsistency checks are performed in each
simulation result.
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V. Scenarios

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

i) Tariff elimination with the EU.

i) Tariff elimination with the EU plus better access for Ecuadob@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 agreenm&im place for all goods and
services imported from the EU, starting from the originfdative 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 equipnaodholic and non alcoholic beverages
and telecommunication and small services are subjected to the tdtfaesve tariffs.

TABLE 9
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 othieproducts 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

(continues)
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Table 9 (conclusion)

16 Alcoholic and non-alcoholic beverages 20.00
17 Other miscellaneous food products, chocolate abalcio 12.98
18 Textiles and apparel, leather, leather productsfeottivear 13.54
19 Wood and wooden products 17.09
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 R

Source: Social Accounting Matrix of Ecuador 200dnirthe Central Bank of Ecuador
and own calculations.
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VI. Results

A. Micro model regression estimations™®

The wage and earnings equations are estimated by OLS for eack btr market categories
considered in this study: wage workers (urban skilled, unbaskilled, rural skilled and rural
unskilled) and self-employed (urban, rural). Tables A3.1 A82, in Annex 3, show the results of
these two regressions. The regressions for wages and eashiwgsin general, expected signs and
significant effects. Working-age male household members comnighdriwages than female ones.
Age has a positive and significant effect on wages and earmirgspt in the equation for urban self-
employment income, where age is not significant). Married mesmbkeow higher wages than
unmarried members (except in the equation for rural unskillage workers, and the urban self-
employed, where marital status is not significant). The heatisusehold have a higher wage than
the rest of working-age household members.

Education leads to a higher wage for urban-skilleban-unskilled, and rural unskilled wage
workers. Thus, for the urban-skilled group eachitea@l year of education would imply a 25 percent
increase in wages; for the urban-unskilled groupe additional year of education adds 12 percent to
wages; and, for the rural-unskilled category, oneenyear of education raises wage earnings byceper
The effect of formal education on wages of rurdllegkworkers is negative, although not significant

For self-employed individuals, higher educatio &ias a positive and significant effect on earnings
For urban self-employed individuals, one more yéaducation increases earnings by 7.5 percentfoand
rural households one more year of education ra@fesmployment earnings by 6.5 percent.

The problem with applying OLS estimation is that the regpassses observed data, or the
wages and earnings of those individuals who work (obseryablelch produces inconsistent
estimates of the coefficients of the wage and earnings equalibisssituation should be less of a
problem in large samples.

Econometricians have dealt with this problem of sample sateasing the omitted variable
approach. For the variables that appear in the equation thahitetethe sample selection (where the
dependent variable is a dummy for observed or not obsertfeel)marginal effect of those
independent variables on wages (or earnings, as may be the rcdke)dbserved sample can be

16 The micro model regression estimations rely owiptes research done by S. Wong. See Wong et ab§200
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divided into two components: the direct effect (as estimateéldeirobserved sample) and the effects
coming from the influence of that independent variable on thieghility of the observations being in
the sample. The Heckman two-step estimator accounts for thjesapiection bias. We apply this
estimator to the wage and earnings equations. Results for gblemdn two-step estimations are
shown in Tables A3.3 and A3.4.

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

Table A3.5 presents results for the occupational choice mddebiking-age household
members for the three demographic groups considered (headespad other household members).
The base category is inactive (its coefficients of direct effectzen®). The depicted coefficient
estimates show the effects of the independent variables (gend®slirsghmarital status, number of
children under 18 years of age, exogenous income —such as aidgr@tiances—, and a dummy for
own family business) on the underlying expected utilityatigns of an occupational choice model.
These coefficient estimates and their correspondent residualdateill be applied to the micro
simulation that connects the micro model with the CGE moekllts when simulating changes in
employment status (under the scenarios that assume unemplpyment

B. CGE model results

Preliminary results show that imports from the EU wadulttease 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 seafoddagisp textiles and apparel, and meat
and meat products as well as cereals. However, total imporeage modestly, as imports from the
EU currently represent around 9 to 10 percent of total import

TABLE 10
PERCENTAGE CHANGES IN QUANTITY IMPORTS FROM THE EU
(By commodity)
Base Free Trade 50% tariff reduction Free trade and + banana access
peseription ’\g;”i?gg Ful Unemployment Full Unemployment Ful Unemployment
employment employment employment
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 1.5 1.5 3.6 4.3
Livestock 0.5 11.6 11.6 5.5 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
and other
oil prod. 66.9 0.6 0.6 0.3 0.3 0.6 1.0
Meat, meat
prods. and
sub-prod. 0.4 16.9 16.9 7.8 7.8 18.6 19.6
Fish 0.1
canned and
other
aquatic 18.6 18.6 8.5 8.5 215 22.7
Qil 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

(continues)
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Table 10 (conclusion)

Alcoholic and

non-alcoh.

beverages 25.0 255 255 11.5 115 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 1.5 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
Transportation

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 includgital mobility, sector-specific land, and balandegestment
point share adjustment.

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¢hesel two scenarios do not
include a better access to any export products, just the permah&EE 6.

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 incredsenider the full employment (21
percent) and the unemployment (25 percent) assumptions (TBblénlboth cases, the increase in
banana exports is higher when capital is mobile than when ciapitssumed sector-specific. In other
words, capital restrictions imply that not all export oppoities can be fully materialized.

TABLE 11
PERCENTAGE CHANGES IN QUANTITY EXPORTS TO THE EU
(By commodity)
Free trade and + banana
access
- Base Full employment Unemployment
Description Millions of US$ Cai Capital . Capital
apital Capital

mobility ~_SSCOr mobility ~ SeCtor

specific specific
Banana, coffee, and cocoa 435,0 21,0 16,4 25,4 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 -11 -2,1 -1,0 -2,0
Forestry products 7,6 -2,3 -2,8 -2,7 -34
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 products 122,7 -1,8 -1,9 -1,8 -1,8

(continues)
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Table 11 (conclusion)

Oil and fats
Dairy products

Milling and bakery products

Sugar products

Alcoholic and non-alcoholic beverages
Other miscellaneous food products
Textiles, apparel and leather products
Wood and wooden products

Paper and paper products

Chemicals, rubber and plastic

Metallic and non-metallic mineral products

Transportation equipment

Machinery and equipment
Transportation services and storage
Telecommunication and mail services
Other services

0,8 -2,0 -2,6 -1,9 -2,9
0,1 -2,7 -2,7 -2,2 -2,2
0,2 -0,7 -2,2 0,1 -1,7
0,1 -1,0 -1,6 -0,7 -1,8
147,9 1,8 -0,5 2,9 0,3
12,5 -1,0 -1,7 -0,5 -1,4
0,2 -1,9 -2,0 -2,4 -2,4
0,3 -0,6 -1,2 -0,3 -1.1
1,0 1,2 -0,7 2,0 -0,5
10,3 -0,5 -0,9 0,1 -0,4
0,0 -0,2 -0,6 0,3 -0,3
7,1 -1,1 -2,0 -0,7 -1,9
78,5 -0,8 -1,8 -0,7 -1,7
23,1 -0,2 -1,7 0,5 -2,6
134,2 -0,1 -0,6 0,2 -0,4

Source: Own calculations.
Note: For all the scenarios the closures includpita mobility, sector-specific land, and balanced
investment point share adjustment.

Better access to the EU banana market gives teatike 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 réoluct
in flower production) than it is under the unempl@nt scenario (10 percent reduction in flower
production, to continue with the example). (SeeldaB). Lower quantity production brings in an gese
in the consumer price index, unlike in the previtws trade agreement scenarios in which the CBl fal
(Table 13). The increase in the CPI will in turvdaan impact on poverty, as we will see later on.

TABLE 12
PERCENTAGE CHANGES IN PRODUCTION AT MARKET VALUE
(By commodity)
Free trade and + banana access
Base

Full employment Unemployment

Millions of

Description

US$ Capital Capital sector Capital Capital sector
mobility specific mobility specific
Banana, coffee, and cocoa 1488,0 15,2 11,2 19,1 14,8
Cereals 4472 -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 0,4
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 84514 -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 7219 -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 1409,2 15 0,5 2,4 11
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
(continues)
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Table 12 (conclusion)

Transportation services and storage 4610,1 0,5 0,2 1,0 0,7
Telecommunication and mail services 1 388,6 0,1 -0,1 0,9 0,0
Other services 19 744,7 0,1 -0,1 0,5 0,3

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

Table 13 shows that real impacts on GDP are negligible (ghatntlie 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 concentratmi@upretation of the model results on
free trade and free trade with better banana access to the EU.

TABLE 13
PERCENTAGE CHANGE IN GDP AND COMPONENTS, INCLUDING CPI 2
(Nominal and real)

Free Trade 50% tariff reduction Free trade and better banana access
Lab Nominal Real Nominal Real Nominal Real
Variable & Er ] N N - - -
T o G o G capta P capr SIS capra S copra S22
mobility ... mobility o mobility ... mobility e mobility ... mobility e
specific specific specific specific specific 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
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 1.31 1.05 1.31
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 2.12 -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
CPI change 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: seqtecific land, and balanced investment, pointeshadjustment.
P FE = full employment. UE = unemployment in ungidiwage workers.

Next, we analyze the effects of a trade agreemenhttivt EU on factor remunerations. Under

the assumption of full employment, a zero-tariff agreetrwith the EU results in a fall in nominal
wages and earnings, except in the case of wagearédrunskilled wage workers (see Table 14). Land
and capital show a small increase in returns. Reains to factors go up —although modestly— for all
factors of production, given that cheaper accessports from the EU would bring about a fall ireth
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consumer price index. Under full employment and a&@ent tariff reduction, results for factor returns
go in the same direction, but with a lower magnitutible 14 shows the percentage changes in factor
returns. Land and rural unskilled wages experigneéighest increase in real terms in all scenarios.

TABLE 14
PERCENTAGE CHANGE IN LABOR FACTOR RETURNS 2P
(Nominal and real)

Labor Free Trade 50% tariff reduction | "c€ trade and

Factor type + banana access
market
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 4381
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
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 capitability, sector-specific land, and balanced
investment point share adjustment.

® FE = full employment. UE = unemployment in ungdliwage workers.

The increase in returns to unskilled rural labor and landmoabe surprising as neoclassical
theory of trade predicts that the country will specialize inpttoeluction (and export) of products that
use more intensively the factor abundant, and that this fadfoexperience an increase in returns.
Most of Ecuadorian exports to the EU consist of agricalltproducts (See Table 1), so it is expected
that permanent free access to the European market would conspiat&it access to this type of
products. Agricultural export products to the EU in Ecuade banana, flowers, and other vegetables
and fruits, which are labor intensive. Thus, the resultsvsthat consolidation of access to the EU
market brings a higher return to unskilled rural worketsctvin 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 increase Inv&ges and earnings. Rural wages increase more
than urban wages (see Table 14). Unskilled wage weoekgrerience a higher wage increase than skilled
wage workers (in both, rural and urban areas).afjital is assumed sector-specific, increments in
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nominal wages are higher than in the case of capdbllity (except for the increment in wages of rural
unskilled wage workers —not shown in the tablejome from self-employment also increases and so
do returns for land. In fact, land experiences hilghest 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 in rgeal {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, asmeeni 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 maatelincrease in banana production
implies a reduction in the production of the other sectarparticular other agricultural sectors —as
already shown in Table 12. Given the assumption of fullleynpent, 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 1.

FIGURE 1
LABOR MARKET WITH FULL EMPLOYMENT ASSUMPTION

WA
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w Ld’
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Source: Own calculations.

Similarly to the full employment scenario, under unemploynmerthe unskilled wage labor
(urban and rural), both a zero-tariff and 50-percent tariffgtolu scenarios lead to an increase in real
factor returns, in particular for the unskilled wage workersder the assumption of unemployment,
the adjustment in this labor market segment comes througheshanguantities (number of workers)
and not through changes in nhominal wages. Thus, an increasal wages in turn imply decreased
employment in the urban unskilled wage worker segment (#n@3-0.19 percent for the cases of
capital mobility and sector-specific capital, respectively). Onctiv@rary, for rural unskilled wage
workers employment would increase in these two scenarios agasmtleir real wages —more so in
the case of a zero-tariff agreement with the EU. For further sleted Tables 14 and 15. Both an
increase in employment and real wages for the rural unskilleewgoshould have an important
poverty reducing effect.

A different situation may arise in terms of real returndotdrs under the scenario of free
trade with the EU and better access for bananas to the EU miatkerd is unemployment in
unskilled wage workers. In this case, an increase in bananacpooguimplies an increase in
(unskilled) labor demand (that reduces unemployment) metlovitbr real wages for unskilled wage
workers both in rural and urban areas (1.12 percent, see T&dewl 14). See Figure 2.
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FIGURE 2
LABOR MARKET WITH UNEMPLOYMENT ASSUMPTION
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Source: Own calculations.

The next section shows the poverty effects of the price increasgbpth a fall in real wages
and the increased labor demand of a free trade agreement with thétEkktter market access to
Ecuadorian bananas.

TABLE 15
PERCENTAGE CHANGES IN EMPLOYMENT FOR UNSKILLED WAGE WORKERS
50% tariff Free trade and +
Base Free Trade .
reduction banana access
Labor type ; ; ;
Number of = Capital Capital Capital Capital Capital Capital
ercent - sector - sector - sector
workers mobility ... mobility ... mobility o
specific specific specific
Urban
Unskilled wage worker 1 108 361 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 5550 134 100%

Source: Own calculations.
Note: For all the scenarios the closures includ¢osespecific land and balanced investment poiareh
adjustment.

C. Poverty results

Under the assumption of full employment, a free trade agreemtnthe EU (100 percent tariff
reduction) shows small and mixed impacts on poverty, andtsestuthe national level mask the
different direction of impacts in rural and urban areas (TabjeWW6ile there is a small decrease in
indigencé’ in rural areas (0.11%), in urban areas indigence increases J0.04%he other hand,

1" 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 consumerspigésellting in the simulations.
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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 thgtredlces 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 includesdyedtcess to Ecuadorian banana
exports also shows mixed results on poverty. Both indigamd poverty rates fall at the national level
if capital is assumed fully mobile (0.17 percent and -0.06guey 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, if yph@ment amongst unskilled wage
workers is assumed, which may be a reasonable assumptiom Ecdadorian labor market, a free
trade scenario leads to strong poverty reduction effects (T@hldHis reduction in poverty may be
explained by the increase in employment that rural unskilled wagdeer experience (Table 15), the
increase in real wages and earnings for the urban and rural warkkeself-employed (Table 14), and
the fall in the consumer price index.

Rural unskilled wage labor accounts for about 15 percenbtaf émployment and these
workers belong to households that are amongst the poardbgtsthe gain in employment (amongst
those currently unemployed —with the assumption that theynemployed will receive the average
wage of the rural unskilled wage workers currently employealy lead to a positive effect in poverty
reduction. Urban unskilled wage workers represent 20 perceiotadfemployment, and they also
belong to households that are amongst the poorest. Treagecin the real wage of this type of
workers (an increase that is bigger than the one observed smtbkations under full employment)
may also contribute to poverty reduction.

Under the two alternative closures (capital mobility and segiecisc capital) and the free
trade and unemployment scenario, indigence rates as well as poatedyfall (-4% and -9%,
respectively). That is, there is a significant decline in pgveates. As Table 16 reports, urban
households show a higher decline of indigence and povertyhaterural households. In contrast to
free trade and full employment, with free trade and unemploymeat and urban households are
both winners, poverty and indigence decline in both areas. &de I6.

TABLE 16
PERCENTAGE CHANGES IN POVERTY INDICES (HEADCOUNT) F OR EACH SCENARIO
Full employment Unemployment

Scenario i.a: Free Trade, Capital
Mobility Below one Below two Below one Below two
dollar a day dollars a day dollar a day 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%

(continues)
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Table 16 (conclusion)

Scenario i.c: Free Trade, Capital
Sector Specific

Full employment

Unemployment

Below one Below two Below one Below two

dollar a day dollars aday  dollar a day dollars a day
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,
Capital Mobility

Full employment

Unemployment

Below one Below two Below one Below two

dollar a day dollars aday  dollar a day 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,
Capital Sector Specific

Full employment

Unemployment

Below one Below two Below one Below two

dollar a day dollarsaday  dollar a day 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%

Scenario i.a: Free Trade Banana,
Capital Mobility

Full employment

Unemployment

Below one Below two Below one Below two

dollar a day dollars aday  dollar a day 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,
Capital Sector Specific

Full employment

Unemployment

Below one Below two Below one Below two

dollar a day dollars aday  dollar a day 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.

A trade agreement with the EU that implies only a 50 percéfftreduction to imports from
the EU, and again under the assumption of unemploymentsanodest —if any- poverty reduction
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effects. At the national level, indigence increases around 0.8pewddle rural indigence falls by -
0.06 percent, and urban indigence increases by 0.15 percent umdssumption of capital mobility,
but similar results are obtained if capital is assumed to berssecific). Poverty rates increase 0.11
percent, which comes about from an increase in poverty of @2 in rural areas and of 0.03
percent in urban areas. If capital is sector-specific, poverigistly reduced in urban areas (-0.03
percent). These results are in striking contrast with theebigggnitude in poverty reduction obtained
with a free trade (zero tariffs) trade agreement with the El@elins that the bigger reduction in prices
obtained with a zero-tariff trade agreement (as opposed toadbly per-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 botbhan and rural areas and has a bigger
poverty reduction impact than a 50 percent tariff agreement (see Tl

To understand these results on poverty, it is importargédall the main income sources for
the poor (see quintile 1 in Table 4). For householdsdiwWinrural areas their main income source
comes from agricultural activities and for those in urban areasmes from wages. It is also
important to recall that a sizable share of the poor’s spelglimyfood (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 capitaéility (Table 16). Interestingly, in this
scenario, there is the biggest increase in indigence and poatesy of all the scenarios, and this
happens in the households headed by females. In this typsuséhold indigence and poverty rates
increase by 0.61 percent and 1 percent if capital is assumedrfobite, and they increase by 1
percent and 1.5 percent if capital is assumed sector-specific.

The increase in poverty rates with a free tradeesgest and better access to Ecuadorian
banana, if there is unemployment, can be explaigatidbodevelop-ments in the banana sector and their
impacts on production and wages in other sectorsth@seconomy is being affected by the lack of
increasing capital accumula-tion and labor supbig (hodel is static), the increase in banana pramfuct
can only be met by pulling resources out of otheri¢afjural) sectors which reduces production in
those sectors where resources are being draineid@edses prices for consumers. Price increases have
a poverty increase effect. This result highlights tieed for more investment as an economy opens up
for increasing trade. It also highlights the impagtgpoverty of consumer price increases.

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

Given the importance of the banana sector —it contributes%® d&4agricultural 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 mddtghem.

Most of banana producers are located in the Coastal provincet @fo (51%), Guayas
(34%), and Los Rios (15%) (See Wong 2007). As documémtseleral studies, these provinces have
the lowest incidence of poverty in Ecuador (the highest ppimsidence is in the rural highlands and
northern part of the Coas?).

Several studies identify banana farmers in three groups by dimen small (less than 20
hectares), medium (20 to 100 hectares), and big farmers (ov@rhé6tares)® There are

18 see World Bank (2004) and Elbers at al (2002).
19 See Wong (2007), and Baquero et al (2004).
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approximately 6,282 banana farmers, 71% of which are smé&f,&26 medium, and only 3% are big
farmers. However, big farmers have 30% of the total crop atdkg small farmers have only 24% of
the banana crop area (Wong 2007). Banana farmers also diffiee iproductivity of their farms,
which in turn depends on factors such as technology, accesedit, @nd cultural practices. In
contrast to big (and medium) farms, small banana farms hawgerieral, low productivity, more
difficult access to credit, and poor cultural practices.

The EU has tough sanitary and phytosanitary (SPS) reqgmtsnand 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 theyireginvestment in facilities and cultural
practices that imply higher costs (See Wong 2007). Alternatizgekets 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
higher export price of banana to the EU mafRéie results suggest that there is more production and
exports —although they come at a price, reducing productioth&r sectors. The model is static and
cannot account for increased investment, nor have we modelegtfivig 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 neitgdba 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 therlegt) to the extent that they
receive technical and financial support to meet EU standardarienbs.

There are a host of other issues for the poverty analyssofowhich is the possibility that
Colombia and Peru sign a trade agreement with the EU, and Eageonot. Tied to this question is
whether or not signing an agreement would imply that Ecuades GSP+ preferences from the EU.
A related unresolved issue is the outcome of the banana dizpteen Ecuador and other Latin
American countries with the EU in the WTO. The aim of the gmestudy and tools required to
address these issues are beyond the realm of the present researeverHit may be interesting to
mention some results by Anania (2009) on the WTO disputétsipossible effects in Latin American
economies (among others). According to Anania, the EU baraa policy sets a tariff of 176 euro
per ton of banana to most favored nations (MFN) (amongtwhre Ecuador and other Latin
American countries). At the same time, the EU has in place EconBaritnership Agreements
(EPAS) with African, Caribbean and Pacific (ACP) countri@eania mentions that these EPAs
(together with the EU banana trade policy for MFN) shddsle a significant negative impact on
MFN banana exports to the EU, which should decline 5%0 2This author sets at 60 euro per ton
the MFN tariff (ceteris paribus) if the objective is to leavENMexports without change “with respect
to the scenario in which the EPAs are not implemented.” (Anpniaij).

20 As mentioned in previous sections, the main exputket for Ecuadorian bananas in the EU —and tieetbat
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 transntittettle local
farmers —the oligopsonistic structure of the loosdrket is blamed for this lack of price transmissidocal
authorities set a price floor for banana farmetserg is also a spot market depending on local gugmd demand
conditions. In this study, we assume that the s@teén the EU gets transmitted to banana produasrthe modeling
of the price setting mechanisms in the Ecuadoréaraba market is beyond the scope of the preseiyt stu
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VII. Concluding remarks

Ecuador expects to sign a trade agreement with the EU to make patritam trade preferences it
receives from the EU (zero tariffs for most of Ecuadorian yets) and to open the EU market for the
main agricultural export product of Ecuador: bananas (that g#redeU market paying 176 euro per
MT). The agreement is expected to have positive impacts irfE¢i@dorian economy given the
complementarities of these two economies in trade —Ecuadorntexpostly agricultural goods to the
EU and imports manufactures from the EU. This studyligigts that a trade agreement with the EU
may have different poverty impact depending on the degreétiaf 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 aszdtitbewj capital restrictions
(modeled as capital sector specific), and unemployment (expectednidhe unskilled wage labor).

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

The results show that impacts on Ecuadorian imports frerithare significant, particularly
in sectors that are currently the most protected (meat and noglicts, cereals, beverages, textiles
and apparel, wood and wood products, machinery and equiprvn®. so as Ecuador gets also
better access to the EU market for its bananas (so Ecuador carefmare purchases from the EU
—qgiven the assumptions of no free lunch and that the modtdtis).

In the scenarios of free trade, real wages for unskilled lalbogase (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@eypoxduction. Poverty reduction
seems to come about by increases in real wages and employnfentabdr market segments where
households are among the poorest and where poverty rates arightbst:hrural and agricultural
households. As Table 5 shows it is estimated that 50 pestdrduseholds are poor in rural areas
(measured using aggregate income). For poor householdsdpatents the majority share of poor
households’ expenditures (54 percent in rural areas, and dénpén urban areas; see Table 9), and
the main source of income for the poor are agricultural actiii@dspercent 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).
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How fast trade liberalization is implemented has an impact aorfaeturns and prices that
are reflected in poverty results and macro aggregates. For the agggepates the impacts of the
partial trade liberalization (50% tariff reduction) are haltladse in the scenario of zero tariffs. For
poverty results, the 50% tariff reduction determines thahdeuthe assumption of unemployment in
the unskilled wage worker segment—, poverty reduction mayobder as fast as in the zero tariff
case, and it may be mainly because reduction in consumption @récast as big as in the latter case.

When one important sector for the economy -suchaasirias- gets better access to the EU
markets (given that almost all of the others are ajreadering 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 (namely prodyatiot from other sectors. Lower production and
higher consumer prices in those sectors may preclaids 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 productioposfunities 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 assweabdrfobile.

There are several limitations and caveats of the present stuhsu@ption of own
agricultural production in rural households can be very mapo (in terms of share of the household's
total consumption) but could not be included as part ofahalysis for lack of data. Another
interesting aspect that could not be analyzed is the regional et trade scenarios. Given the
trade orientation of agricultural production in different cegi: in the Coastal region of Ecuador
agricultural production is concentrated on exportables (50 ggroehile in the Highlands it
comprises more non-tradable commodities (49 percent), see Tabberomic impacts of an FTA
may vary by region (as well).

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

Social Accounting Matrix (SAM) 2004

The 2004 SAM comprises 27 commodities and 27 activitiesskelwlds are broken down into urban
and rural and by quintile for each location. Factor income igraesd to each household type
according to labor type (no education, primary, secondary, afejedor urban and rural labor),
gross surplus from enterprises, and “mixed income” (incooma Belf-employment split according to

“firm” size —family, small, and big in urban and rural sais). The SAM is organized according to
the scheme presented in Table Al.1 below.

TABLE Al
ECUADOR SAM 2004: BASIC STRUCTURE
(In millions of US dollars)

Commodities Activities Incomc_a 'Inc'omfa Income use Capital ROW
generation distribution
Commodities Intermediate Final Investment Exports
inputs consumption
25676.2
22 446.8
76324 8984.9
Activities Production
matrix
53 643.2
Income Value added Income
generation from
27 654.2 ROW
10 350
Income Taxes on Income Transfers, Transfers
distribution commodities property from
rents, other ROW
income
969.8 4886.4
29 590.4 1935.8
Income use Disposable In kind
income transfers
32 605.8 1751
Capital Savings / Capital
Credit transfers
from
ROW
6929.6 702.8
ROW Imports Factor Other S/l balance
income to payments to
ROW ROW
105 1965.9

9657.8 681.4

Source: Central Bank of Ecuador.
Note: Rows represent income; columns represeninebifoee.
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Annex 2

Conciliation between the Survey Data and the SAM Data

Given that the two main data we use —the Ecuaddr@arsehold survey 2005 and the Ecuadorian
Social Accounting Matrix 2004)— will be connectedtihe micro simulations, we perform a consistency
check between them to find out whether there woeld heed to reconcile the two data sets.

We compare the aggregate consumption expenditure and aggregatectots accounts.
The criterion was to verify whether discrepancies are high orlfrdiscrepancies are of the order of
5-10 percent, it can be assumed that the data are compatibletjcnlaafor income (our connecting
variable between the micro model and the CGE model results).

We found an income discrepancy of 2 percentage points betweeatdhéntome of the
SAM data and the total income of households in the survey dat

On the consumption side, we found a higher discrepancyals.tdhe difference between the
aggregate total consumption in the SAM data and the aggregatedonsaimption in the house-hold
survey data amounts to 15 percent. However, when we comaresthdre in consumption by area
(urban and rural) and quintile of consumption, we fourad there were no noticeable differences as
the shares in each data set are similar for consumption witrahand urban areas. See Table A2.1
below.

Therefore, we divided the SAM totals on the income side in suafay as to preserve the
urban-rural split found in the LSMS on a sectoral (actfjviigsis, maintaining the sectoral shares
found in the SAM. A similar procedure was followed for thi#ferent factor incomes. In this way, we
got consistent data between the LSMS and the SAM on the ineaae Since this procedure
generated some inconsistencies in the consumption data, due flcththat urban-rural shares for
each commodity did not match the urban-rural divisiomobine, we used RAS to adjust these shares
and get an adequately balanced SAM that is consistent with the daita.

TABLE A2
SUMMARY OF DATA COMPARISON BETWEEN HOUSEHOLD SURVEY
DATA AND SAM DATA
(Thousands of USS$)

SAM 2004 HH Survey 2005-06

Income accounts

Total Wages Total Wages
4120 189 6 920 000
3886 167 3930 000
8 006 356 10 850 000

Self-employment income
3850 140 Total Agriculture
8 476 208 1565 100
12 326 348
Total HH Business

Net Taxes/Prod. 8 387 800

(continues)
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Table A2 (conclusion)

189 708

Capital income
9068 131

TOTAL Income Generation

Total Independent Income

6872 000

Total Remittances

730 300

Total Aid
610 800

TOTAL HH income

29590 543 29 016 000
Income Difference (SAM -
HHSurvey)/ SAM 2%
Consumption
21 959 903 18 558 000

Consumption Difference

15%

Consumption by quintile:

Urban

gl.- 1400177 (6%)

g2.- 1820254 (8%)

q3.- 2477636 (11%

g4.- 3567 427 (16%

g5.- 7036 238 (32%

Total: 16 301 732 (74%)
Rural

ql.- 485986 (2%)

g2.- 631789 (3%)

g3.- 859 964 (4%)

g4.- 1238221 (6%)

g5.- 2442211 (11%

Total: 5 658 171 (26%)

ql.- 1230000 (7%)
g2.- 1500 000 (8%)
q3.- 2070000 (11%)
q4.- 3150000 (17%)
q5.- 6530 000 (35%)
Total: 14 480 000 (78%)

ql.- 294 000 (2%)
q2.- 447 000 (2%)
q3.- 607 000 (3%)
g4.- 910 000 (5%)
q5.- 1820000 (10%)
Total: 4 078 000 (22%)

Source: Own construction using data from Ecuadddssehold

Survey 2005 and 2004 SAM, developed by the Cemealk of

Ecuador.
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Annex 3

Additional tables

TABLE A3
WAGE-WORKER REGRESSIONS
OLS

Dependent variable is log of annual wage incomevige-earners

Labor market categories

Variables
Urban skilled Urban unskilled Rural skilled Rural unskilled
* * *
Gender 0.19926 * 0.32284 * 0.24373 * 0.38142 *
[4.59] [6.65] [2.17] [7.82]
Schooling * * *
(years) 0.25296 * 0.12832 * -0.13948 0.07368 *
[2.8] [4.25] [-0.81] [4.02]
Schooling *
squared -0.00408 -0.00619 * 0.01075 -0.00347
[-1.34] [-2.61] [1.78] [-1.93]
* * *
Head 0.26063 * 0.31975 * 0.27353 * 0.20495 *
[5.84] [6.84] [2.53] [4.36]
* * *
Marital status 0.26798 * 0.17500 * 0.16093 0.20488 *
[6.45] [3.96] [1.32] [4.82]
*
Nchild18 -0.03864 * -0.03791 * -0.00618 -0.00963
[-2.47] [-3.07] [-0.24] [-1.19]
* * * *
Age (years) 0.02379 * 0.01286 * 0.02920 * 0.00515 *
[13.42] [8.50] [5.28] [3.55]
* * * *
Constant 417123 * 5.96836 * 6.25778 * 6.14757 *
[6.29] [47.46] [5.41] [68.25]
Sample size 4,101 3,630 913 4353
R-square 0.30 0.14 0.29 0.11

Source: Wong and Arguello, forthcoming.
Notes: Values of t statistics in brackets. * Sigriht at 5%, ** significant at 1%.
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TABLE A4
EARNINGS REGRESSION FOR SELF-EMPLOYMENT
OLS
Dependent variable is log of annual earnings (fpfor self-employed income-earners, by
household
Labor market categories
Variables
Urban Rural

* *

Gender, head 0.50307 * 0.24877 *
[6.11] [3.29]

*

Age, head (years) 0.00348 0.00656 *
[1.77] [4.1]

* *

Schooling, head (years) 0.07465 * 0.06534 *
[3.77] [3.92]
Schooling squared, head 0.00150 -0.00061
[1.52] [-0.53]

Marital status, head -0.07593 0.31457 *
[-0.98] [4.31]
landsize 0.00413 0.00023
[1.59] [0.68]

* *

N_m (1) 1.24003 * 1.09157 *
[30.07] [34.55]

* *

Constant 4.66665 * 487521 *
[30.12] [39.7]
Sample size 4,617 5,330
R-square 0.31 0.29

Source: Wong and Arguello, forthcoming.
Notes: Values of t statistics in brackets. * Sigriht at 5%, ** significant at 1%.
N_m is the number of household members who wosdetsemployed.

TABLE A5
WAGE-WORKER REGRESSIONS TWO-STAGE HECKMAN
Variables Labor market categories
Urban skilled Urban unskilled
Log wage Dummy wage Log wage Dummy wage
(€] 1)
Gender -0.1559 * 0.3874 * 0.3444 * 0.7536 *
[-3.33] [16.68] [7.15] [31.18]
Schooling (years) 0.1073 0.0840 * 0.1282 * -0.0035
[1.25] [16.63] [4.25] [-0.7]

(continues)
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Table A5 (conclusion)

Schooling squared -0.0018 -0.0062 *
[-0.62] [-2.61]
* *
Head 0.2630 * 0.3193 *
[6.33] [6.82]
* * *
Marital status 0.2389 * -0.0181 0.1838 * 0.3140 *
[5.4] [-0.7] [4.18] [11.57]
* *
Nchild18 -0.0385 * -0.0379 *
[-2.66] [-3.07]
* * * *
Age (years) 0.0251 * -0.0048 * 0.0126 * -0.0078 *
[13.49] [-4.96] [8.37] [-11.6]
* * * *
Constant 6.9323 * -1.2126  * 59152 * -0.8018 *
[10.96] [-16.45] [46.81] [-16.6]
Sample size 8 348 12 646
Rural skilled Rural unskilled
Log wage Dummy wage Log wage Dummy wage
(€] (€3]
* * * *
Gender -0.4332 * 0.5454 * 0.3809 * 1.0600 *
[-4.35] [10.36] [7.65] [43.74]
* * *
Schooling (years) -0.2744 * 0.0743 * 0.0737 * -0.0222 *
[-1.99] [6.72] [4.03] [-4.53]
Schooling squared 0.0120 * -0.0035
[2.49] [-1.93]
* *
Head 0.2508 * 0.2050 *
[2.81] [4.37]
* *
Marital status 0.2044 -0.0785 0.2048 * 0.2462 *
[1.8] [-1.36] [4.85] [9.17]
Nchild18 -0.0428 * -0.0096
[-2.39] [-1.19]
* * *
Age (years) 0.0263 * 0.0039 0.0052 * -0.0134 *
[4.96] [1.58] [3.63] [-17.87]
* * * *
Constant 9.6066 * -1.4384 * 6.1484 * -0.6845 *
[10.22] [-9.55] [65.27] [-15.27]
Sample size 1989 15 334

Source: Wong and Arguello, forthcoming.
Notes: Values of t statistics in brackets. * Sigraift at 5%, ** significant at 1%. Dummy
variable that takes the value of 1 if the indivitisea wage earner, O otherwise.
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TABLE A6
EARNINGS FUNCTIONS FOR SELF-EMPLOYMENT TWO-STAGE HE CKMAN

Labor market categories

Variables Urban Rural
Logeanings Duny Lo e by
* * *
Gender, head 0.4235 * 0.0694 0.3849 * -0.2249 *
[4.93] [1.85] [5.04] [-5.06]
* * *
Age, head (years) -0.0083 * 0.0116 * 0.0025 0.0116 *
[-4.09] [16.69] [1.55] [14.2]
* * * *
Schooling, head (years) 0.0808 * -0.0142 * 0.0718 * -0.0346 *
[4.33] [-5.97] [4.38] [-9.27]
Schooling squared, head 0.0021 * 0.0004
[2.3] [0.39]
* * *
Marital status, head -0.4077 * 0.3392 * 0.0080 0.5918 *
[-5.11] [9.62] [0.11] [13.3]
landsize 0.0060 * 0.0003
[2.43] [0.81]
N_m (1) 1.1101 * 1.0624 *
[26.54] [33.11]
* * * *
Constant 6.5991 * -0.3974 * 54234 * 0.5240 *
[39.03] [-7.73] [44.67] [9.4]
Sample size 7,422 6,017

Source: Wong and Arguello, forthcoming.
Notes: Values of t statistics in brackets. * Sigriht at 5%, ** significant at 1%.
Dummy variable that takes the value of 1 if thevilal is self-employed, 0 otherwise.

TABLE A7

OCCUPATIONAL CHOICE MODEL
Demographic groups

Head Spouse Others
Variables
Occupational Choices Occupational Choices Occupational Choices
1 2 1 2 1 2
* * * * * *
Gender 0.7616 * 1.3424 * 1.2646 * 2.3497 * 0.6939 * 0.9937 *
[6.45] [12.16] [4.35] [9.13] [9.27] [22.37]
* * * * *
Schooling (years) 0.0913 * 0.1141 * 0.0872 * -0.0209 -0.1832 * -0.1007 *
[3.56] [4.56] [4.09] [-0.84] [-6.35] [-5.21]

(continues)

56



ECLAC - Project Documents collection Poverty impasfttrade integration with the European Unionsdess for Ecuador

Table A7 (conclusion)

* * *

Schooling squared -0.0002 0.0009 -0.0018 0.0101 * 0.0145 * 0.0114 *
[-0.10] [0.61] [-1.42] [7.42] [9.16] [10.59]

* * * * *

Marital status 0.0378 0.4368 * 12.4342 * 11.3028 * 1.2646 * 0.6937 *
[0.32] [3.96] [70.14] [87.76] [13.77] [11.06]

* * * *

Nchild18 0.2002 * 0.3388 * 0.0439 * 0.0242 -0.1883 * -0.0361 *
[6.40] [11.13] [2.48] [1.05] [-7.54] [-2.9]

Own family * * * * * *

business 5.3063 * -0.2306 * 3.1131 * -0.4223 * 3.7471 * -0.3080 *
[29.68] [-2.82] [20.63] [-5.76] [11.34] [-6.09]

* * *

Aid and remittances 0.0000 -0.0004 * 0.0000 -0.0005 * 0.0000 -0.0006 *
[-1.15] [-6.55] [0.34] [-3.65] [0.19] [-4.36]

* * * *

Constant -4.5476 * -1.0185 * -16.3870 -12.8799 -5.2893 * -0.9523 *
[-22.18] [-9.18] [-15.03] [-9.70]
Sample size 13 438 13438 9428 9428 15451 15451

Source: Wong and Arguello, forthcoming.
Notes: Values of t statistics in brackets. * Sigmaifit at 5%, ** significant at 1%. Choices: 0 irigetor unemployed, 1
self-employed, 2 wage earners.
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CGE Model: Key Equations
Price Block
Import Prices

, QUROW,
QM.

PMUSA. = pwmusa, * (1+ TIMPUSA.) * EXR

* PMROW,, |+ 2. PQ. *icm,

PMCAN,. = pwmcan, * (L+ TIMPCAN,) * EXR
PMEU, = pwmeu. * (1+ TIMPEU,) * EXR
PMROW. = pwrow. * L+ TIMPROW,) * EXR

Note: EXR =1, as Ecuador is a dollarized economy.

Export prices

QEEU

PE [QEUS% * PEUSA, + Q'ZCEACNC * PECAN,, +*-——C * PEEU,

QE,

EROW, .
4 QEROVE PEROWC} -2 .PQ. *ice.

c
PEUSA, = pweusa, * (1- TEXP,) * EXR
PECAN, = pwecar, * (1- TEXR) * EXR
PEEU, = pweeu. * (L-TEXP.) * EXR
PEROW, = pwerow, * (1—TEXR.) * EXR

Note: In Ecuador there are no taxes on exports FEX

Production and trade block

Output transformation and export supply

—op. | PEc . A-5) o

C

1

crus, = 0 ||
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1
PECAN.. ¢
QECAN. = acuy, * (o) * {C}p

PE.
1
PEEU, |4
QEEU, = CT'tEuC * (5I1EUC) * {PECC:|
L
PEROW. |~
QEROW, =l * (hens) * {PEC‘%}

Armington and cost minimization

1
PDD., o° }1/)

M. =QD.*
Mo QC{PMC 1-&7

1

}lwﬁ

1
PM, [ie
PMCAN,

e * * PMC
QMUSA, = atl, * &, {PMUS%

QMCAN, = vaANC * JgANC
1

PM,  |mef
PMEU,.

QMEU, = aguc * JEUC *|:
1

PM. }1/7

QMROW, =g, * Srow, * [PI\/FROWC

Institution block

Institutional factor incomes
YIF, , = shif, , *|@-TFAC,) * YF, — (trnsf g, ; +trnsfey, , +trnsfy,

+trnsfeqy () * EXR]+(trnsff’USA +trnsf, o, +trnsf; o, +trnsf, o) * EXR

Income of domestic non-governmental institutions

Y =2 YIF  + 2, TRII, +trnsfi’gov*CPI + (trnsf; ygu +trnsf; 4
+trnsf, o, +trnsf; o) * EXR
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Government revenue

YG = YGINSDNG + YGFACT +YGVADD + YGACT +YGTIMP
+YGTEXP +YGCOM +YGIF + YGTRNS

YGINSDNG = ¥, TINS * VI,

YGFACT =3, TFAC, * YF,

YGVADD =¥, TVAD, * PVA * QVA,

YGACT =3, TAC, * PA * QA,

YGTIMP = ¥ (TIMPUSA, * PWMUSA, * QMUSA,
+TIMPCAN,. * PWMCAN,. * QMCAN,. + TIMPEU . * PAWMEU . * QMIEU,.

+ TIMPROW, * PWMROW, * QMROW,) * EXR

YGTEXP = 3. TEXP. * pwe. * QE, * EXR

YGCOM =2 .TCOM_ * PQ. * QQ;

YGIF =%, YIF

gov, f

YGTRNS = (trnsf ,, ygn +1rnsf ooy +trnsf +trnsf o, row) * EXR

gov,EU

System constraint block

Current account balance of foreign regions

ZC pme * QMC + Zf (trnSfUSA,f +trnSfCAN,f +trnSfEU,f +trnSfROW,f)
=2, (trnsf, yqu s, o +Htrnsf, o +trnsf; o)
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Variables and parameters in equations

Price block
Variables
EXR exchange rate
PE(C) price of exports
PEUSA(C) USA domestic price of exports
PECAN(C) CAN domestic price of exports
PEEU(C) EU domestic price of exports
PEROW(C) RDM domestic price of exports
PM(C) price of imports
PMUSA(C) price of imports from USA
PMCAN(C) price of imports from CAN
PMEU(C) price of imports from EU
PMROW(C) price of imports from ROW
PQ(C) price of composite good ¢
PWEUSA(C) USA price of exports
PWECAN(C) CAN price of exports
PWEEU(C) EU price of exports
PWEROW(C) ROW price of export
PWMUSA(C) world price of imports from USA
PWMCAN(C) world price of imports from CAN
PWMEU(C) world price of imports from EU
PWMROW(C) world price of imports from ROW
QE(©) quantity of exports
QEUSA(C) quantity of exports to USA
QECAN(C) guantity of exports to CAN
QEEU(C) quantity of exports to EU

QEROW(C) guantity of exports to ROW
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QM(C)
QMUSA(C)
QMCAN(C)
QMEU(C)
QMROW(C)

TEXP(C)

TIMPUSA(C)
TIMPCAN(C)
TIMPEU(C)
TIMPROW(C)

Parameters

ice(C,CP)
icm(C,CP) t

Variables

PDD(C)
PDS(C)

PE(C)
PEUSA(C)
PECAN(C)
PEEU(C)
PEROW(C)

PM(C)
PMUSA(C)
PMCAN(C)
PMEU(C)
PMROW(C)

QD(C)

guantity of imports

quantity of imports from USA
quantity of imports from CAN
guantity of imports from EU

qguantity of imports from ROW

Effective export tax rate for commodity C

Effective USA import tax rate for commagd@
Effective CAN import tax rate for commaodit
Effective EU import tax rate for commodity

Effective ROW import tax rate for commodity

trade input of ¢ per unit of comm'y cp ebgob

rade input of ¢ per unit of comm'y cpamed

Production and trade block

demand price for com'y ¢ produced & soldekiically

supply price for com'y ¢ produced & stddchestically

price of exports

USA domestic price of exports
CAN domestic price of exports
EU domestic price of exports

RDM domestic price of exports

price of imports

price of imports from USA
price of imports from CAN
price of imports from EU

price of imports from ROW

quantity of domestic sales
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QE(C)
QEUSA(C)
QECAN(C)
QEEU(C)
QEROW(C)

QM(C)
QMUSA(C)
QMCAN(C)
QMEU(C)
QMROW(C)

Parameters

alphatusa(C)
alphatcan(C)
alphateu(C)

alphatrow(C)

alphaq(C)
alphaqusa(C)
alphagcan(C)
alphageu(C)
alphagrow(C)

deltaq(C)
deltaqusa(C)
deltagcan(C)
deltageu(C)
deltagrow(C)

deltat(C)
deltatusa(C)
deltatcan(C)
deltateu(C)
deltatrow(C)

quantity of exports

quantity of exports to USA
guantity of exports to CAN
qguantity of exports to EU
guantity of exports to ROW

guantity of imports

quantity of imports from USA
quantity of imports from CAN
guantity of imports from EU

qguantity of imports from ROW

shift parameter for the USA in the @iBction
shift parameter for the CAN in the QECtion
shift parameter for the EU in the QEittion

shift parameter for the ROW in the @Eittion

shift parameter for Armington function

shift parameter for the USA in the Agioin function
shift parameter for the CAN in the Agtain function
shift parameter for the EU in the Artoimgunction
shift parameter for the ROW in the iAgton function

share parameter for Armington function

share parameter for USA in Armington nestibn
share parameter for CAN in Armington nestifon
share parameter for UE in Armington nestifan

share parameter for ROW in Armington fuesttion

share parameter for CET function

share parameter for USA in CET nest function
share parameter for CAN in CET nest function
share parameter for UE in CET nest function

share parameter for ROW in CET nest fumctio
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rhoq(C)
rhot(C)

Variables

CPI
EXR
PA(A)
PQ(C)
PVA(A)
PWE(C)

PWMUSA(C)
PWMCAN(C)
PWMEU(C)
PWMROW(C)

QA(A)
QE(C)

QMUSA(C)
QMCAN(C)
QMEU(C)
QMROW(C)

QQ(C)
QVA(A)

TCOM(C)
TEXP(C)

TIMPUSA(C)
TIMPCAN(C)
TIMPEU(C)

Armington function exponent

CET function exponent

Institution block

consumer price index (PQ-based)
exchange rate

output price of activity a

price of composite good ¢

value added price

world price of exports

world price of imports from USA
world price of imports from CAN
world price of imports from EU

world price of imports from ROW

level of domestic activity

quantity of exports

quantity of imports from USA
quantity of imports from CAN
qguantity of imports from EU
guantity of imports from ROW

guantity of composite goods supply

quantity of aggregate value added

Effective excise tax rate for commodity C

Effective export tax rate for commodity C
Effective USA import tax rate for commagd@

Effective can import tax rate for commodity

Effective EU import tax rate for commodiy
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TIMPROW(C)

TFAC(F)
TINS(INS)
TRII(INS,INSP)
TVAD(A)
YF(F)

YG
YGACT
YGCOM
YGFACT
YGIF
YGINSDNG
YGTEXP
YGTIMP
YGTRNS
YGVADD

YI(INS)
YIF(INS,F)
YF(F)

Parameters

shif(INS,F)
trnsf(region,F)
trnsf(F,region)
trnsf(INS,GOV)
trnsf(INS,region)
trnsf(GOV,region)

Variables

PWM(C)
QM(C)

Effective row import tax rate for commguil

Effective factor tax rate for factor F

rate of direct tax on domestic institusions

transfers to dom. inst. insdng framdngp
Effective value - added tax rate for activity

factor income

total current government income

total current government income from atyitéxes

total current government income from cardity taxes

total current government income fracidr income taxes

total current government income from gowsent's factor income
total current government income from ditages to institutions
total current government income from ekfaoiffs

total current government income form inmgariffs

total current government income froangfers

total current government income fromueahdded taxes

income of (domestic non-governmental)itnibn ins
income of institution ins from factor f

factor income

share of dom. institution i in incomwiefactor f
transfers from factors to regions

transfers from region to factors

transfers from government to instiing
transfers from regions to institngo

transfers from regions to government

System constraint block

world price of imports

guantity of imports
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Parameters

trnsf(region,F) transfers from factors to regions
trnsf(INS,region) transfers from regions to institngo
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Annex 4

Elasticities used in the CGE Model

TABLE A8
ECUADOR: CET, CES, AND PRODUCTION ELASTICITIES

Export Supply  Armington Elasticities - Production

No. Product Elasticities - CET" CEscdef Elasticities®"
1 Banana, coffee, and cocoa 0.40 0.80 0.60
2 Cereals 0.60 0.99 0.8
3 Flowers 0.80 0.80 0.80
4 Other agricultural products 0.60 0.317 0.8
5 Livestock 1.00 1.349 0.8
6  Forestry products 0.60 0.80 0.8
7 Shrimps 1.50 1.2 0.80
8  Rawfish 0.20 1.001 0.8
9 Crude oil, mineral products and fuel oils and ottier

products 1.30 0.80 0.20

10 Meat, meat products and sub products 0.60 1.001 008
11 Fish canned and other elaborated aquatic products 20 0 1.001 0.8
12 il and fats 1.30 0.8 0.8
13 Dairy products 0.90 0.782 0.8
14 Milling and bakery products 0.90 0.99 0.8
15 sugar products 0.90 0.782 0.8
16 Alcoholic and non-alcoholic beverages 0.90 1.319 8 0.
17 Other miscellaneous food products, chocolate and

tobacco 0.90 0.782 0.90

18 Textiles and apparel, leather, leather products and

footwear 0.50 0.93 0.9

19 Wood and wooden products 0.50 2.383 0.8
20 paper and paper products 0.50 0.763 0.8
21 Chemicals, rubber and plastic 0.50 0.371 0.8
22 Metallic mineral products and non-metallic 0.50 126 0.8
23 Transportation equipment 0.50 0.482 0.8
2 Machinery and equipment, other non-food manufadture

goods 0.60 0.482 0.60

25 Transportation services and storage 1.00 0.534 0.90
26 Telecommunication and mail services 1.00 0.825 0.95
27 Other services 0.20 0.2 0.90

Source: Cho, S, and J. Diaz (2006) "Trade Libeatibn in Latin America and Eastern Europe: The €adeEcuador
and Slovenia". Table 4.5, p. 13. Vos, R., and HJdnhg (2003), "Trade Liberalization and Povertfauador: a CGE
Macro-Microsimulation Analysis". Economic SystemesRarch, Vol. 15, No. 2, June 2003. Table A.1,30. 2Vong,

S., and M. Gonzalez (2005) "Elasticidades de Suwigstn de Importaciones para Ecuador”. Revista dEgica

ESPOL, Vol 18, No. 1, October 2005. Table No. A31§0.

&Data for products number 1, 3, 7, 10, 17, 24-2infkos and DeJong (2003).

PData for the rest of products are assumptions éoBor using reference data for other countries.

¢ Data for products number 1, 3, 6, 9 and 18 frorn @hd Diaz (2006).

4 Data for products number 7 and 27 from Vos ancobgJ2003).

Data for product number 12 is an assumption foralou using reference data for other countries.

" Data for the rest of the products from Wong anaizatez (2005).

9 Data for products number 1, 3, 7, 9, 10, 17, 24r@h Vos and DeJong (2003).

h Data for the rest of products are assumption&éorador using reference data for other countries.
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TABLE A9
ECUADOR: HOUSEHOLD CONSUMPTION ELASTICITIES 2°°
Rural Urban
No. Product Agriculture Non- High Mledlulm Low
. . eve :
agriculture  education education education
1 Banana, coffee, and cocoa 0.87 0.84 0.81 0.83 0.88
2 Cereals 0.87 0.84 0.81 0.83 0.88
3 Flowers 1.50 1.50 1.20 1.20 1.20
4 Other agricultural products 0.87 0.84 0.81 0.83 80.8
5 Livestock 0.87 0.84 0.81 0.83 0.88
6 Forestry products 1.50 1.50 1.20 1.20 1.20
7 Shrimps 0.87 0.84 0.81 0.83 0.88
8 Raw fish 0.87 0.84 0.81 0.83 0.88
9 Crude oil, mineral products and fuel oils and
other oil products 1.02 0.98 0.72 0.74 0.78
10 Meat, meat products and sub products 0.87 0.84 071 073 0.77
11 Fish canned and other elaborated aquatic
products 0.87 0.84 0.71 0.73 0.77
12 oil and fats 0.87 0.84 071 0.73 0.77
13 Dairy products 0.87 0.84 0.71 0.73 0.77
14 wmilling and bakery products 0.87 0.84 0.71 0.73 70.7
15 sugar products 0.87 0.84 0.71 0.73 0.77
16  Alcoholic and non-alcoholic beverages 0.87 0.84 10.7 0.73 0.77
17 Other miscellaneous food products, chocolate
and tobacco 0.85 0.81 0.66 0.74 0.78
18 Textiles and apparel, leather, leather products
and footwear 1.27 1.22 1.12 1.15 1.22
19 wood and wooden products 1.27 1.22 1.12 1.15 1.22
20 paper and paper products 1.27 1.22 1.12 1.15 1.22
21 Chemicals, rubber and plastic 1.27 1.22 1.12 1.15 221
22 Metallic mineral products and non-metallic 1.27 2.2 1.12 1.15 1.22
23 Transportation equipment 1.27 1.22 1.12 1.15 1.22
24 Machinery and equipment, other non-food
manufactured goods 1.27 1.22 1.12 1.15 1.22
25 Transportation services and storage 1.02 0.98 0.72 0.74 0.78
26 Telecommunication and mail services 1.11 1.07 113 117 1.23
27 Other services 1.02 0.98 0.72 0.74 0.78

Source: Vos, R., and De Jong, N., (2003), "Tradbeldlization and Poverty in Ecuador: a CGE Macro-
Microsimulation Analysis". Economic Systems Reskakol. 15, No. 2, June 2003. Table A.1, p. 230.

& Data for products number 1, 3, 7, 9, 10, 17, 24r@% Vos and DeJong (2003).

PData for the rest of products are assumptions éoBor using reference data for other countries.

¢ In the Ecuador CGE model rural and urban housshaild each divided by income quintile. For ruraidehold the
elasticities for agriculture are applied to houddsidn the last four income quintile categories] aasticities for non-
agriculture are applied to households in the higlvesome quintile. For urban households, the aldis for low
education are applied to households in the last itveeme quintile categories, the elasticities foedinm level
education are applied to the third and fourth ineoquintile categories, and the elasticities forhhéglucation are
applied to the households in the highest incomatiei

68



