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Abstract

This study examines the short run and long run impacts of unilateral trade liberahization, in terms
of a complete and mstantaneous import tariff removal, on sectors of the Ethiopian cconomy and
household poverty and inequality. The study utilized o dynamic sequential CGEmodel,
employving a ‘lnp-alo\\'l;" approach to carry out the microsimulation analysis of poverty and
mequality. We used WB SAM of 1999/2000 and CSA houschold survey ol 1999/2000 that

)
fa

comprises ol 17332 houscholds.

The main findings of the analysis are complete and instantancous tarfT removal m the Bthaopan
ceonomy would Tead to a worsening of poverty in the short run, and contraction of the nitally
protected industry, particularly industry and services. In the long run. trade liberalization
combined with capital accumulation reduces poverty and swells sectors that were contracted
the short run. The growth cffect captured by the model contributes to the expansion ol all scetors,
particularly agriculture and reduces poverty. The decomposition of changes in poverty indicates

growth is pro-poor.
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1. Introduction

Globalization and poverty, together with the issue of climate change. are two ol the
most critical international development agenda today. Despite the huge potential of
globalization in accelerating economic growth and development. its mpact i
alleviating pc:’\'crty is uneven and in some regions such as Sub-Saharan Africa (SSA)

minimal (Nissanke and Thorbecke, 2008).

International trade is a critical conduit though which global interdependence
influences the welfare of Africa. Thus. the thorough analysis of trade liberalization

impacts on poverty and inequality on Africa is indispensable (Alemayehu. 2000).

Globalization through trade liberalization brings about new opportunities for
accelerating growth and development. But it also poses challenges to policy makers in
aligning national policies to the global economic system. Developing countries’
cconomies and the world’s poor are easily hurt to the downside of globalization. This
situation is noticeable during global financial and cconomic crisis. In times ol
significant gains from globalization, however, the benefits are not shared evenly

among the global communities (Nissanke and Thorbecke. 2005)

The link between trade liberalization and houschold wellare is diverse and complex.
The effect of trade liberalization on poverty is contentious. Though the dominant view
on both theory and empiricisim maintain a welfare enhancing clleet ol liberalization.
there are increasing concern that trade liberalization might cause a deteriorating effect
on welfare. Such concern is reflected on Ethiopian study conducted by Dejene et al.
(2007) examining the impact of unilateral trade liberalization in Ethiopia on poverty

and inequality using a CGE Micro simulation analysis.

According to (Winters, 2000), empirical studies broadly accepted that trade
liberalization will be poverty alleviating in the long run and on average. Therefore. in
this study. we entertain not only the short run impacts of trade liberalization but we
also try to capture the long run effects. Then, we assess if trade liberalization is a
viable policy instrument in alleviating poverty in both the short and long run.
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This study addresses the following research question:
¢ What is the short run impact of trade Tiberalization on houschold poverty and
incquality?
¢ What is the long run impact of trade liberalization on houschold poverty and
inequality?
¢ How will tariff reduction affects sectoral and macro cconomic variables both

on short and long run?

Fmpirical studies have used cross-country, time series o general equilibrium
approaches 1o examine the link between trade liberalization and cconomic crowth.
There are difTiculties in establishing empirical link between a liberal trade regime and

income growth when models used lincar regression mudels:

+ problem ol aggregating and measuring tariffs and quantitative restrictions
¢ Casualty is difficult to establish because the measure of openness is likely to be

cndogenous

The majority of the studies found that openness is associated with more rapid growth.
However, these studies are subject to criticism. One common drawback ol these
studies is with the kinds of openness indicators used. The critics argued that “trade
policy™ measures used are more than just trade policy. The trade measurcments are

likely to be correlated with other variables/factors (Ravallion, 2004a).

Another limitation of the studies is the models used for estimation omit control
variables. Policies correlated with growth, such as trade openness. macro cconomic
stability. rule of law, ete. are highly correlated among themselves. Then. when all of
these policies are included i the regression, it is difficult to find the separate elfeets of

different policies (Ravallion. 2004a).

A more robust trade policy analysis could be undertaken within a general equilibrium
modeling framework than partial modeling framework. This is because the gencral

modeling measures both the first round effects of simulated changes. and second



round effects on inter-industry and  macroeconomic adjustments  (Razzaque and

Raihan. 2008). -

[n order 1o augment the existing research works, and capture the overall eflects of
trade liberalization on poverty and inequality. this article will utilize o Sequential
Dynamic General Equilibrium Model. The model requires data on houschold income
and expenditure. and Social Accounting Matrix (SAM). The study utilized thiopian
SAM o 1999/2000 constructed by the World Bank. and houschold survey of
1999/2000. comprises of 17332 households. collected and organized by Central

Statistics Authority (CSA),



2. Literature Review

Theoretically. trade liberalization is the reduction of official barriers 1o trade that
distorts the price of tradable and non-tradable goods and services. Its practical overall
measurement. however, is difficult. One of the reason. being it is rarely the case that
all disuu'lion;r) policies are identifiable. In addition, it is not well known how the

promised policy changes have actually been implemented (Winters, 2000)

Roderik (2000) delined trade liberalization as the reduction ol both tarills and non-
tariff barriers to trade. The traditional approach to measure openness is o use imports
and exports. Then the increase of the two is considered as the result of the fall ol trade
barriers. The problem with this method of measurement is both imports and cxports

are determined simultaneously with other variables (Koujianou ¢t al. 2004).

According 0 Winters (2000), though there are some critics on policies ol trade
liberalization/openness in improving wefare, there is a general consensus that in the
long run and on average. open cconomies contributes to long run development. In the
short run. trade liberalization might exert pressure on certain sectors, and might cven

endanger some group of the population by aggravating poverty.

In analy zing the impact of trade policy on poverty, determining poverty threshold/line
is important. There are two ways in determining poverty line: relative or absolute line.
Relative poverty lines are determined in relation to the overall distribution of" incomes
or consumption in a country. Absolute poverty bases on some standard that the
household must posses to meet their basic needs.Then, any individual or houschold
measured below the poverty line is considered as poor (See Ravallion. 2004b:

Boccaniuso. 2004).

Ravallion (2004b) indicated three ways in measuring poverty: head count index.
poverty gap index and squared poverty gap index. The head count index is the
percentage of household population with income per person below the poverty line.
The poverty vap index provides the mean distance below the poverty line as a
proportion of the poverty line. In squared poverty gap index, the individuai poverty

eaps are weighted by the gaps themselves to reflect inequality among the poor.



On the other hand. in explaining growth with inequality . Suon Kozt (199 cited m
Culpeper. 2002) developed what is called the Kuznet curve. He explained that during
industrial development in the long run, income inequality at first rises and then

decline. giving an inverted U-shaped curve.

: % . ; i ; .
Incquality echerally comprises of two components: inequality between country

average incomes and inequality within countries. Inequality between nations focuses
on the determinants of per capita incomes while inequality within countries looks at
the determinants of factor prices and their link to the size distribution ol income

(Lindert and Williamson, 2001).

There is one common measure of inequality, which is the Gini coellicient. It ranges
between zero and one: where zero correspond with perfect equality (everyone has the
same income) and one corresponds with perfect inequality (one person has all the
mcome and everyone has zero income). ‘The Giniois derived Trom the Lorens curve
that ranks the population by income from poorest o richest. The curve displays the
cumulative proportion of the population on the horizontal axis and the cumulative

proportion o expenditure (or income) on the vertical axis (WB, 2005).

The channel through which trade liberalization affects poverty and incquality is
complex and heterogeneous involving manifold channels. Nissanke and Thorbecke
(2005: 4) illustrated such complexity through an analogy of lake (as poverty) and its
tributaries (as canals) as, “These various channels can be compared to rivers and
canals flowing into a common sea or lake. Some of these rivers may be muddy and
even polluted. others may be crystal clear. The resulting quality ol the lTake water

depends on these various flows combined.”

Likewise. the ultimate net effect of the different linkages of trade liberalization and
poverty depends on the sum of the individual effects. The literature auributes the
major link between trade liberalization and poverty to growth. Other direct and
indirect links between trade liberalization and poverty are change in relative price of

factors. technological progress and technological diffusion, and institutions (Winters.



2000). The subsequent discussion follows these causal links between trade

liberalization. incquality and poverty.
Trade Liberalization and Growth

Policies of openness through trade liberalization have been encouraged based on
ceonomic growth, The main growth enhancing effects of openness are expected 1o
come from: (1) static efficiency gains arising from improved resource allocation, and
(2) dynamic cfficiency gains from economies of scale, diffusion ol information.
technology ransfer, knowledge spillover effects and intertemporal trade gains from
cross-border borrowing and lending to increase investment and smooth consumption

(Nissanke and Thorbecke, 2008).

To understand the impact of openness on poverty. it would be better to decompose the
openness-inequality-poverty chain into three: from openness (o growth, growth (o

inequality. and from inequality to poverty (Nissanke and Thorbecke, 2005; 2008).

Trade liberalization is the main manifestation of openness. It affects growth through
exports and imports. Liberalization policies encourage exports that benefit the export
sector. and contribute to gross domestic product (GDP) growth. However. trade
liberalization could expose previously protected domestic industries through import. 1t
could also reduce fiscal revenue because of reduction or removal of import tarilT

(Nissanke and Thorbecke, 2008).

Many studies used cross-country regression te analyze the trade liberalization-growth-
poverty link. According to Winters et al. (2004), there is no a simple empirical linkage
between wrade liberalization and poverty because trade liberalization and poverty are

not easily measured.

Empirical lierature widely supports the analysis that openness is good for growth
(IMF. 2008). Among the prominently cited literatures in this group are Frankel and

Romer (1999). Doliar (2001) and Dollar and Kraay (2001).

Dollar (2001). and Dollar and Kraay (2001) found that openness. measured in terms of

rade volume. helps in alleviating poverty. In similar vein, but using geographical



indicators as a proxy for trade, Frankel and Romer (1999) argued that trade ranses

income through accumulation of physical and human capital.

Though there are no empirical evidence that show a harmful clfect ol trade
liberalization on growth (Winters et al., 2004), there are critics (¢.g. Rodriguez and
Rodrik (2{)()('}‘). Rodrik (2000b, 2004b) and Nyc ct al. (2002)) that scrutinize the
methodological  viability of the above-mentioned growth enhancing cllect of

openness/trade liberalization.

Nye et al. (2002) argued that the arguments and evidence presented by Dollar and
Kraay are erroncous and unconvineing. The criticism focused on the indicator ol trade
and openness used. the direction of causality and correlation of measures ol trade
openness with other policy variables that alfect growth. Another eriticism is on
selection bias because Dollar and Kraay only considered successiul “globalizers™ from

Asia (Nve et al. 2002).

Rodrigucz. and Rodrik (2000), Rodrik (2000b. 2004b) reasoned that the measure of
openness used by Dollar and Kraay are poor. Therefore, they measure openness/trade
policies as reduction of tariff and non- tariff barriers, not as trade volume as used by
Dollar and Kraay. Then, they found little evidence that support the view that openness
promotes economic growth. Rodriguez and Rodrik (2000) cautioned the reader that
their intention is not to disapprove of openness; rather, to redirect the too much focus

given for trade policies to institutions.

Nissanke and Thorbecke (2005) noted that growth is indispensable for poverty
reduction. fowever, is not the rate ol growth per se that is important but the pattern

and distribution of economic growth,
Trade Liberalization and Inequality

I rade liberalization influences growth, and growth aflects inequality. then trade
liberalization has an indirect effect on inequality through the growth channel. The
theoretical literature provides two contradictory strands in the link between incquality

and growth. The classical approach argues that there is a higher marginal propensity (o



save among the rich than among the poor. The implication is that a higher mequahty
will result in a higher saving. This results in a higher capital accumulation and growth

(Nissanke and Thorbecke. 2008).

The opposing view. so called the new political cconomy, links greater inequality with
reduced g]'n\\"{lm Such a relation arises due to: (1) the dissemination of political and
social instability leading to greater uncertainty and lower investment (2) unproductive
rent seeking activities reducing the security of property, and  (3) wide mcome and
wealth gap adversely influencing education and health, and widespread crime. The
underdevelopment in human capital and malnutrition leads to a lower long erm
growth. This latter view of the link between growth and inequality is recently gaining
momentum as some empirical findings reject the Kuznet's hypothesis ol inverted -

shaped relationship between growth and inequality (Nissanke and Thorbecke, 2008).

n the empirical literature, Dollar (2001), and Dollar and Kraay (2001) claimed that
there is no clear link between inequality and growth, and growth is distributional
neutral. Therefore, they maintained. growth is good for the poor, as the share of
income of the poor dees not vary on average with growth. The authors further stated
that there is no evidence that supports systematic link of trade volume (used as
measure ol trade policy) with income distribution/inequality. However. Rodriguez and
Rodrik (2000). Rodrik (2000b, 2004b) and Nye et al. (2002) criticize the methodology

emploved by these authors, and thus its outcome.

[T inequality influences future growth, it also affects poverty. A pervasive inequality is
harmful to the objective of poverty reduction as an increase inequality slows growth,
Poverty slows at a lower speed during a more unequal distribution than equitable one.
Alemayehu et al. (2009) and Tassew et al. (2008) have confirmed the significance of
distribution ol income and growth in alleviating poverly, particularly [or poor
countries like Ethiopia. Tassew et al. (2008) study of poverty in Ethiopia reported that
the prevalence ol a higher inequality in urban arcas increases the incidence ol poverty.
Having conducted analysis on distributional effect of poverty in Ethiopia. Alemaychu
et al. (2009) found that equally distributed income growth would reduce poverty

significantly than distributional neutral growth.



Trade Liberalization and Poverty

Trade liberalization can directly affects poverty through changes in relative price in
both factor and product market. According 1o Stolper-Samuelson theoreny,
developing countries, where there is abundant unskilled labor. income incquality
would duclin: as the demand for unskilled labor increases. However, the narrowing
eap ol wages/income between skilled and unskilled labor is not observed in many
developing countries (See Alemaycehu, 2000, Nissanke and Thorbecke 2005, and Vos,

2007, among others).

As stated by Winters et al. (2004), the Stolper-Samuelson theorem is insuflicient to
answer question of trade and poverty in the real world. For instance. though the rise in
the prices of unskilled labor-intensive goods raises unskilled wages, poverty will be

alleviated only if poor households rely mainly on unskilled wage earners.

Another channel through which trade liberalization aflects income distribution and
poverty is the nature of technological progress and diffusion. According to Culpeper
(2002). technical change is mainly a result of Research and Development i industrial
countries. Then. wechnical change tends o be more labor saving and skilled biased.
This would increase inequality in both developed and developing countries alike. The
skilled and semi-skilled labor would benefit from opening the cconomy while the
unskilled labor would be continuously marginalized as productions require some
minimum level of skill. Alemayehu (2006) observed similar findings in Alrica where
trade liberalization deteriorates the income distribution by reducing the demand for

unskilled labor.

I technological change itself is an outcome ol more openness. trade reform could be
indirectly responsible for an increase in the skill premium. Among other reasons.
intensified competition from abroad may enforce domestic firms to engage in research

and development (Vos, 2007).

In Africa. however. trade liberalization exposes many industries to contraction than
upgrading. In Lall's (1999) study ( cited in Winters et al.. 2004) wchnological

adaptation 1 the Kenyan, Tanzanian and Zimbabwean enginecring and garment



sectors found that the majority of domestic respond to import competition pressure by

contracting rather than upgrading.

The other major concern of trade liberalization, especially for developing countrics. is
that it reduces government revenue. If the compensatory increase inother taxes or

. T, e 3 . 5 - be exacerbated
decrease in eXpenditure imposed mainly on the poor, poverty would be exacerbatec

(Winters. 2000).

Loss of revenue s particularly a potential source of Tiscal mstabihity e Ancan
countries- as these countries mainly rely on trade taxes for government revenue. In

ECA publication, Achterbosch et al. (2004) reported that between 19992001 import

duties conslitutes 34% ol government revenue in the Least Developed countries ol

Aflrica.

Moreover, mcreased openness incapacitates government in raising revenue because
mobile factors can no longer be taxed. In such cases. the social and redistribution

expenditure would be under threat (Mamoon. 2007).

The aforcmentioned  empirical  evidences  are  mainly  based  on  cross-country
regressions. As the methodological interest of this article is on economy-wide impact
of trade liberalization on poverty and inequality in a specific country and its use Lo
study issues of trade liberalization, poverty and inequality, we look very briefly at the

empirical litierature on Computable General Equilibrium (CGE).

Most of the carlier studies utilized static CGE models to analyze the effect ol trade
liberalization. A few of these studies are Cororaton (2006) for Philippines: Khondker
and R_zliham (2004) for Bangladesh; and Cockburn (2001) for Nepal. None of these
static studics found that trade liberalization have a significant welfare enhancing

effect. On the other hand, dynamic CGE of Annabi ¢t al. (2005) for Sencgal and

Bhattarai and Okyere (2005) for Ghana reported a better poverty alleviating efleet of

trade liberalization. Such findings might seem in line with the theoretical literature as
gains Irom trade are usually realized after adjustment/resource reallocation. Thus. in
the short run. trade liberalization might worsen welfare while in the medium and long

run. after adjustment, trade is expected to increase growth and alleviate poverty.

10
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Trade Liberalization, Inequality and Poverty in Ethiopia

There is sever poverty and inequality in Ethiopia. Policy makers have undertaken trade
reforms to reap the potential benefit associated with trade, and achieve the overarching

policy objective of the government - poverty reduction.
\

Economic growth is expected in the wake of trade liberalization. Tassew et al. (2008)
argued that there is ‘impressive’ growth. However, studies (e.g. Alemaychu and
Befekadu ¢ 2005). Dercon (2003), and Alemaycehu et al. (2009)) reported that poor
market for products and inputs, and unstable political environment, inter alia, have

contributed for the limited growth performance of the LEthiopian Lconomy .

Tassew et al. (2008) argued that although poverty is stll pervasive. 27.5 million
people were below poverty line in 2004/03. it declines over the period 199596 (o
2004705 by 6.7%. The fall of national poverty is attributed to the reduction of poverty
in rural arcas whose head count index dwindled from 47.5% in 19935/90 10 39,30 m
2004/03 due o increase in consumption. On the other hand, higher inequality in urban
arcas stilled poverty reducing effect of the higher growth observed in the area,
However. Dercon (2003:610), co-author in Tassew et al. (2008), previously reported
that the growth in urban areas particularly in Addis Ababa is mainly, "an aid-fuciled

real estate expansion of the non-tradable sector.”

Rural and urban poverty of Ethiopia possess unique attributes. A persistent poverty is
prevalent in urban areas than rural ones. This is explained by the percentage of
households staying in the poverty trap which is twice as large as rural houscholds. In
rural arcas. poverty fluctuates due to lack of consumption smoothing. The possible
remedy sugeested 1s availability and access to credit (financial institutions) o
amcliorate problem of consumption smoothing and hence poverty (Alemaychu et al..

2006).

Be that as it may, an attempt to link such poverty with trade liberalization is made by
Dejene et al. (2007). The study examined the impact of unilateral trade liberalization

in Ethiopia on poverty and inequality using a static CGE Micro simulation analysis.

11



They utilized EXTER CGE model, and DAD software in analyzing poverty and

incquality

Dejene et al. (2007) study revealed that full liberalization is likely to reduce domestic
production of manufactured goods. The demand for domestic goods would declime due
to cheap imﬁ‘orled commodities. The micro simulation outcome suggests that the
overall outcome after the reform might be an increase in poverty at national level.
However, the study did not essentially capture the overall effect of the trade reform as

itis a static, one-time policy shock.

In the next section, we will explore the impact of trade liberalization in the form of
tarift reduction on poverty and incquality in Lithiopia cmploying o Dynanie Cail

Micro simulation. In the process, we will see how different the dynamic approach will
be from that of Dejene et al, (2007). The economic wide simulation will enable us to
capture the direet and indirect link in trade Tiberalization and poverty nesus, Mol
important. it will incorporate the overall effect of dynamism, and hence broader than

the static approach such as Dejene et al. (2007)

12



3. Model Specification and Analysis

3.1 Model Specification

In this section, we Tirst look at why a general equilibrivm is appropriate for the siudy
of poverty andl income distribution. Then, we explore the salient features ol the model.
The model is called EXTER+SD which is a combination of the static EXTER model
and the extended dynamic version. Scholars with French as native language have built
EXTER model. Then, the model is named after a French word Extéricur, meaning the
forcign export ‘sector; as EXTER model is constructed by extending the closed

economy into an open economy with government.

As Dejene et al. (2007) used the same static model, the intention of the study is 1o
extend the static model into dynamic one. Having grasped the main characteristics of
the computable general equilibrium (CGE) model. we proceed to the houschold micro-
simulation model. The latter incarporates household survey data, which constitutes of
17332 houscholds. undertaken by Central Statistics Authority (CSA) in 199972000,
This data is consistent with World Bank (WB) social accounting matrix (SAM) that
will be used for the analysis. The consistency of the household data with the SAM
arises because the SAM is constructed using the same household survey of CSA for
the year 1999/2000. Finally, we indicate the poverty indices used and decomposition

of change in poverty into growth and distribution effects.

An all-inclusive study of the impact of trade liberalization on poverty and income
distribution ideally necessitates for a general equilibrium approach (GLEA). It is
because the GEA assess both the direct and indirect effects associated with a certain
policy reform on household welfare. The direct effect on houschold real income.
among other variables, arises from change in consumer prices while the indirect effect
is the result of demand and supply response to the policy reform. The latter effect

generales clficiency and revenue impacts (IMF. 2008).

An cconomy wide model integrates details on how houscholds carn and spend their

income. A CGLE model, as an economy wide framework, explicitly includes markets

13



for factors and commodities. and their links to the rest of the cconomy. Knowledge on
houschold income and expenditure is generated  from CGE model that displn

information on remuneration for factors and expenditure for commoditics.

CGE models compare outcomes in the observed (base run) to counterfactual
(simulated) .\‘i‘funlinns. Their construction demands a complete list of both the demand
and supply side of all relevant markets. The specilication ol these equations caplures
all flows in the economy. The CGE includes the first order condition of both producers
maximizing profit subject o production technology and consumers maximizing

utilities subject to income constraint (Robinson, 2003).

3.1.1 The Static Module

The static model is based on EXTER model, which is an open cconomy with
covernment (Decluwé et al., 2000). The description of the static model Tollows from
Cockburn. Decluwé and Robichaud (2008). unless otherwise stated. The structure of
the model is sub-divided into seven parts: production. income and savings. demand.

prices. international trade and equilibrium conditions.

The complete list of the equations is provided at the appendix where parameters are
indicated in lower cases, exogenous and endogenous variables are represented with
and without a bar at the top respectively. As exceptions, returns to factors and

exchange rate are in lower case while they are variables.
Production

Producers are assumed to maximize profit subject to production technology. The CGE
model incorporates the first-order conditions of profit maximization for producers

(Lofgren etal.. 2002).A multi-stage production function is adopted (figure 1).

In the first stage. cach activity j is a combination ol value added and total intermediate
consumption according to Leontief function. The Leontiel function is characterized by
zero substitutability. This is because inputs are used in fixed proportions to the level of

output (Elsenburg, 2003). Then, value added is represented by constant elasticity of

14



substitution (CES) for both agriculture and non-agriculture sectors which constitutes
industry and service. According to Annabi et al. (2006), “CES function allows for
non-unitary but constant price elasticities and non-nil but constant substitution
clasticities.”

£
The value added for agricultural and non-agriculture consists of labor and capital

while for the agricultural sector it also includes land. Value added for the agricultural
sectors is a combination of land and a composite factor which is an optimal mix of

labor and capital indicated at the third stage.

Figure 1: Multi-stage production function

Output j
I'irst nest / \
Total intermediate Value added |
| Second nest / \
Intermediate demand Land j Composite
factor |
Third nest

Cockburn. Decaluwé and Robichaud (2008)

The basic EXTER model includes both tradable and non-tradable. According to
Devarajan et al. (1997), a CGE model should include at least two productive sectors:
tradable and non-tradable goods. If an economy only produces traded goods. policy

instruments such as devaluation would not have impact because all of the country’s

15



domestic prices are determined by world prices. Morcover, i a country only produces

non-tradable goods, it would not be affected by global shocks.

The value added for tradable sectors in the model is an optimal mix of land. labor and
capital, For the non-tradable sectors, however, value added is exclusively generated by
labor. which is the sole factor of production in this scctor. However. as this
assumption is not maintained in Ethiopian case, for the non-tradable service sector
aenerates vatue added from both labor and capital. we aggregated the non-tradable and

tradable service sector into one.

In the second stages of production, the individual inputs are combined to form total
intermediate consumption according to Leontiel [unction. These are composite of

domestic and imported products that are provided for the domestic market.

Income and Savings

Agents or institutions in the domestic economy are houscholds, [irms and government,

For each of these agents, income and savings equations are defined.

Houschold income constitutes returns to labor, capital and land. It also includes
government transfers, which are indexed by the general price index to maintain
homogeniety of degree zero. and dividends collected from firms. Houschold
disposable income is given by total income less direct income taxes while houschold
savings are proportionate to its disposable income and adjust to ensure saving-

investment balance.

Firms obtain their income from returns to capital and land. Their savings is derived
after deducting the following items from their income: payments ol dividends to

households and to the rest of the world, and direct taxes payment to the governments.

Government revenue is derived from taxes. These includes tariff, export taxes, indirect
taxes on goods and direct taxes on households and firms income. Government saving
is the residual income after current government consumption and fixed transfer

payments to households are deducted.

16



Demand

Households are assumed to maximize a Stone-Geary utility function which is also
known as the Linear Expenditure System (LES). This function distinguishes between
minimum or  subsistence  consumption and  discretionary - consumption. Total
L‘nn:illmplinn‘!ls the sum of the two consumption levels. The minimum consumption is
the volume of each product a household must consume to meet certain minimal
sandard of living. Such minimal level ol consumption is irrespective ol its price or

consumiers” income (Ramskov and Munksgaard. 2001).

In this static version of the model, investment does not determine capital stock. and
hence do not influence production levels. Investment is included only as part of [inal

demand.
Prices

The factor returns are assumed to be determined by the equality of marginal costs and
marginal revenue for each production factor in both agricultural and non-agricultural

sector.

As the result of the presence of indirect taxes. we distinguish prices at factor costs and
at market prices. Market price of a product produced and sold locally is equal to price

paid to local producers (factor price) plus indirect taxes.

Due to the small country assumption. world prices ol imports and exports are
determined on the world market. Hence, these prices are lixed for the country. The
variation ol world prices and domestic prices is attributed to exchange rate and

indirect taxation of tariffs and domestic taxes.

The composite consumer price is a weighted average of domestic prices and import
prices. It maintains equilibrium between total commodity supply and the sum ol its
domestic market. Likewise, average producer price represents a weighted average ol

the local price (at factor cost) and export price.
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Finally. the general price index is delined as the sum of value added prices weighted
by shares of value added of each activity in total Gross Domestic Product (GDP). This
price represents the GDP deflator.

International Trade

i

Local producers allocate total production between export and domestic markets while
local consumers chose between locally produced and imported goods. Production
allocation and consumption choice are based on constant ¢lasticity of translormation
(CET) and constant elasticity of substitution (CES) respectively, CET measures
elasticity of transformation for producers between export and domestic sales. while
CES measures clasticity of substitution for consumers between imported and Tocally
produced goods: Then, CGE model incorporates the first order conditions for profit
maximization of producers when selling between the domestic market and export. and
expenditure minimization of  consumers when  choosing  between  domestically

produced goods or imports.

In contrast with the assumption of perfect substitutability and tansformability ol the
standard neoclassical model, the EXTER model adopts the standard  Armington

assumption ol imperfect substitutability and transtormability.
Equilibrium

General equilibrium is maintained by the equality between supply and demand of

goods and factors as well as the saving-investment identity.
Limitations of the model

This article is based on a neoclassical EXTER model. Then, the major drawback ol the
model is associated with the assumption of neoclassical school of thought. Some of
assumptions are equilibrating mechanism of prices in both the goods and factor
markets: the use of real value. relative prices. implying absence ol a clearly specitied

monetary sector,
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Structuralist Economists such as Taylor (1990) argued that a realistic model that
assists policy formulation could be constructed by ameliorating the abovementioned
weakness ol neoclassical models.

Tavlor (1990) maintained that Structuralism is more ol a program ol rescarch and
policy dC\-'cloTnnenL than a set of prescription for building a model. However complex
the structural detail of the economy, Taylor suggested general hypothesis on how
economic system functions. These hypotheses underlie the fundamental difference
between the neoclassical and structural approaches. Among few of these hypotheses.
one deals with the role and function of institutions. Institutions arc cconomically
powerful actors. A few of them are the state, corporations and unionized labor. And
these groups. according to Taylor (1990), are not price takers as assumed by

neoclassical paradigm. Rather, they can influence change in price and/or quantity.

Then, in constructing a model, stucturalist modelers starts in identilying and
specifving structure and institutions of the economy. In contrast. the practice in
neoclassical school is giving enormous attention i optimization of individual persons
ar firms, The consideration of institutions comes. 10 any. as an alterthought i the

neoclassical paradigm (Taylor, 1990).

The other distinctive feature of structuralist models is they are not established based
on real terms. in relative prices. Structuralist models explicitly incorporate price and
income accounts in nominal terms, arguing that the nominal variables can alfect the
real variables unlike the neoclassical school where nominal variables are not supposcd

1o affect the real variables (Taylor, 1990).

With such vivid weakness of EXTER model. we are compelled to use the model. It is
because the main motivation of this article is to add value to the existing literature.
Specifically. there is only one published research material on economy wide effect of
trade liberalization on poverty and inequality in Ethiopia. The model. that of Dejene et
al. (2007). utilized static CGE. As our intention is (o examine what will happen il we
extend the existing static CGE into a dynamic one, we followed the model used by

Dejene et al. (2007). which is the neoclassical EXTER model. The other factor in
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utilizing a neoclassical CGE model is that there is no SAM for Ethiopia. to the best ol
our knowledge. which is built on the structuralist framework. The construction ol the
availuble SAM for Lthiopia follows the neoclassical assumptions. Given these factors,

we are obliged to base our analysis on neoclassical model.
k.
3.1.2 The Dynamic Module

Dynamic analysis for the effect of trade policy reforms are important to study the
adjustment period as the effect of the reform is not immediate. FFor many ol the
consequences ol trade policy shocks are dynamic in nature, static CGEs are not well
equipped to analyze the full magnitude of the cffects of policy reform. There are
mainly two dimensions of dynamism. The first is trade policy may modily capital
stocks through impacts on incomes or savings. and the second dimension is that it may

influence human capital and technology (Hedi et al., 2002).

When we further extend the welfare analysis ol the impacts of trade reform on poverty
and incquality. most studies revealed negligible effect Tor the static analysis.
According 1o Cockburn and Decluwé (2006). this result is not surprising for the static
effect comes only from variation in factor and consumer prices. In such models. the
allocation of production factors among households is fixed. In order to incorporate the
long term factor accumulation and growth effects, a dynamic approach is appropriate

(Cockburn and Decluwé. 20006).

Dynamic CGLE models are grouped into two categories: iniertemporal or sequential
(recursive). In the intertemporal models. agents are assumed to have rational
expectations and make optimal decisions. In Lolgren and Robinson (2004) words.
“everybody knows.™ in the intertemporal models, “everything about the future. and

they use that information in making decisions.™

In the recursive models on the other hand agents make their decisions on the basis of
past and current information with no role for forward looking expectations, i.c. agents
have myopic behavior (Lofgren and Robinson, 2004). A recursive dynamic model

compines a within-period module and a between-period module. The within-period

.
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model is essentially the static model while the between-period model Tinks the within-
periods modules by updating sclected paramceters (c.g. population) on the basis ol
exogenous trends and past endogenous variables (e.g. investment) (Lofgren and
Robinson . 2004). Then, recursive CGE models are solved sequentially/successively

for cach periagl. The time span is usually 13 10 20 years (Hedietal., 200,

It is usually impractical or inappropriate to assume perfect foresight. particularly for
developing countries. Therefore, in most of empirical studies myopic sequential
dynamic model is adopted (Cockburn and Decluwé, 2000). Likewise. we adopt a
recursive dynamic CGE model for Ethiopia. Specifically. we (ollow the FNTERESD
(sequential dynamic) model of Annabi et al. (2004, 2003). 1t is an extension ol the
static EXTER model that incorporates dynamic [eatures. These leatures. which are the
attributes ol the between model, are increase in work Toree (labor accumulation).
savings (capital accumulation) and redistribution of labor and capital. 'conomic

growth mainly arises from these factors (Cockburn and Decluwé, 20006).

The dynamic model is constructed as a static CGE model that is linked to between
periods by exogenous and endogenous variables updating procedures. As the recursive
dynamic model is an extension of the static model, it incorporates the static model
part. the within-mode!, and the main driver of dynamism, the between model. The
variables in the between model could be updated endogenously or exogenously.
Capital stock is updated endogenously with capital accumulation cquation and
population (total labor supply) is updated exogenously between periods. The
EXTER+SD model is constructed using the static E'TER model. indexing all variables

with time (1) and introducing the following equations.
Dynamic Equations (the order of numbers is in line with equations in the appendix)
Capital Accumulation: (45) KDjjp4q = (1 = 8)KD; e + Ind,
Labor force growth: (46) LS 41 = (1 + ng) # LS,
ni 5 Foee mi — mi
LES minimal consumption: (47) C/}'t; = (1 +ng) + )¢

Indj; it 2 Uit
Investment demand: (48) —= = Y14 (*) + Vaer (-—-—)
KDj, e Uy
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Capital user cost: (49) U, = Pinv,(ir + 5)
Investment equilibrium: — (50) IT, = Pinv, * ¥; Ind,;,
Where.
KD, : Capital stock
\
Ind;, : Investment by destination
LS, Total labor supply
SG, : Government savings
CAB, : Foreign savings
Ve o Return to capital
PCi  Consumption price
¢ . Capital depreciation rate (free parameter)
ng : Population growth rate (free parameter)
i1 Interest rate (free parameter)
IT, : Nominal total investment
Pinv : Price index of investment
Wi o Share parameter (free parameter)

Capital Accumulation

Equation (43) deseribes the law of motion for seetoral capital stock. [n cach period.

capital stock (KD) used in each sector (i) varies with sectoral rate ol investment (IND,

) and the rate of depreciation ol the capital stock (6).

Growth in Labor Supply

The introduction of equation (46) endogenizes the total labor supply. L.S,. variable.

But it increases at the exogenous rate, ng, which is at the same time the population and

labor force growth rate. The minimal level of consumption in LES is also assumed to

increase at the same rate, ng.
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Investment Demand

The investment function determines how new investment is distributed among the
different sectors: The investment demand function used by Annabi et al. (2004, 2003).
equation (48). is identical with the one employed by Bourguignon, Branson and De

\
Melo (1989),

The accumulation rate. which is the ratio of investment (Ind) to capital stock (KD s
an increasing function of the ratio of the rate of return to capital (R) and its user cost
(LN, The rental cost ot capital is in turn equal to the capital good price index multipliced
by the sum of the capital stock depreciation rate and an exogenous interest rate (i)

(cquation (49)).

Bourguignon ¢t al. (1989) proposed the formulation of a quadratic expression for

demand for real investment to avoid extreme fluctuation to the changes in the relative
profitability of investment because of interest rate or expectations change. We.

therefore. follow such quadratic formulation for demand of real investment.

Total houschold. firm, government and foreign savings of the previous period
determine the total investment budget available at the beginning ol the period. The
allocation of investment by sectors of destination is determined by return o capital

and ils user cost,

The investment in the dynamic module is not investment by origin (product) as is in
the static model. But it is investment by sectors of destination. In cach period. the otal
of all investments by sectors of destination is set equal o total investment and total

savings (equation (50)).

Then, in EXTER+SD model the main determinants of growth, which is endogenously
determined in the model, stems from accumulation of capital and its distribution by

sectors (Cockburn and Decluwé, 20006).



3.1.3 The Household Model (Microsimulation)

There are two approaches in analyzing poverty and income distribution using CGl
The first and carlier one is called the traditional or the representative approach because
it uses the representative houschold rather than the actual houschold: This approach
\
disageregates households as much as possible based on socio cconomice or location
criteria. Then. it analyzes the impacts of policies on incomes and wellare. However.
the representative approach is not able to provide information on poverty within group
(intra-group) distribution. Besides, as the intra household income distribution is
assumed to be fixed. this approach could not analyze intra-group income distribution
(Decluwe et al.. 1999). The main advantage of the representative approach s it is

casier to use than the other methods.

CGE models typically include small houschold categories. This limits them in
analyzing poverty and income distribution. This is because indicators used to measure
poverty and income distribution (e.g. FGT indices and the Atkinson and Gini

mequalities) make use of houschold or individual data (Fofana and Cockburn. 2003).

Consequently. the second approach in analyzing poverty and inequality came to the
scene. 10 is named as microsimulation analysis. 10 dilfers from the representative
approach in that it makes explicit use of houschold survey data. Such method makes it
possible to fully grasp the heterogeneity of houschold income and consumption
pattern. There are two strands within the microsimulation analysis: the integrated

approach and the layered (or the top-down) approach (Davies, 2004).

The integrated approach includes large or all of the household data into the CGL
model. The merit of this approach is the consistency ol micro and macro data. In
addition. compared to the representative approach, it allows for intra-group
distribution variation. However. the approach is not without a taint. First, as the size of
the model mcreases, it would become a constraining factor and data reconciliation
between the micro and macro data would be difficult . The other major drawback of the
integrated microsimulation approach is that it limits the types of behaviors that will be

used in the model. For instance. regime-switching behaviors from employment to



unemployment decisions are difficult o model (Mussard and Savard. 2002).
According 1o Savard (2003), the difficulties arise “as the equation system ol the model
cannot change as the iteration process moves along.” The problem magnifies il the

CGE model uses non-linear equation, which is usually the case.

\
The second approach within the microsimulation analysis is the “layered or “top
down™ approach. In this method, there are two layers (stages): first layer and second
layer.  In the first stage, called the top layer. the CGE model captures change i
prices. incomes. exchange rate and macro variables. ‘The sccond layer is the houschold
micro simulation model incorporating the entire houschold income and consumption
survey data (Davies, 2004). The model simulation is undertaken by taking changes in

selected variables from the first layer/stage and feed it into the sccond layer/stage.

To link the CGL with the household data, first we construct and solve the CGE model.
Then we provide the changes of before and after simulation (policy shock). such as
change in consumption and income, as an input into the microsimulation houschold
model. This 1s how we develop a “top-down™ approach ol analyzing poverty and

inequality using CGE (Davies, 2004).

The gain of utilizing the top-down approach is, as in the case ol the integrated
approach. it takes into account the variation within the group distribution. But it offers
flexibility of modeling household behaviors unlike the integrated approach. The
potential pithall with the layered approach is that it does not take the feedback ellect of

the household microsimulation back into the CGE model (Davies, 2004).

In this article. we adopt a sequential (‘top-down’) microsimulation model. We first
solve the CGE model, and feed the changes in consumption into the household model.
The model utilizes Central Statistics Authority (CSA) household survey ol 1999/2000
that 1s used for the construction of the SAM. The analysis ol poverty and income

distribution will be analyzed using Distribution Analysis Soltware .



Poverty Indices

The analysis uses the Foster, Greer and Thorbecke (FG'T) class of poverty measures
that is denoted by P,.. It is formulated as (Foster et al.. 1984).

Pu = lz;l:l (Q)u

n Z

Where 7 is poverty line, n is the size of total population, ¢ is the number of poor
houschold. i is sub-group of individuals with income below the poverty line and «

reflects degree o aversion to inequality within the poor.

Alpha (a) allows us to calculate alternative measures of poverty indices. When o = 0,
the poverty index is called head count index. It measures the percentage of the
population below the poverty line. [f « = 1, the measure is called poverty gap index
(depth of poverty). It measures the aggregate deficit of the poor relative to the poverty
line. Finallyv. when o = 2, we found squared poverty gap index (poverty severity ).
This measures not only the delicit that the poor houscholds need to meet the basic

need but it also takes into account the inequality among the poor (WB, 2005).

Cockburn and Decluwé (2006), following the work ol Datt and Ravallion (1992) and
Kawkani. (1997), as cited in their work, formulated decomposition of change in
poverty as growth and distribution components. Considering the poverty index as P, =
P(Z/i, . L) where Z represents the poverty line, g, defines average incomes and 1
indicates a parameter vector representing income distribution at time t. Then, poverty

may change due to income or its distribution.

The growth component measures change in poverty index as a result ol change in
average income while maintaining the initial distribution. On the other hand. the
distribution  component  measures change in poverty because ol variation in
distribution while holding average income at initial level. Mathematically. the crowth

component is given by.

GLEL 3 15 £) B PLES P odied 7 PG L)
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And the distribution component is,

D(t,t +n;t) = P(z/pg, Lesn) — P(2/1te s L)

In order to capture the full interaction of the growth and distribution component.

Cockburn and Decluwé (2006) took simple mean of cach component as:

" 1

G(t,t+n) = E[P(z/uH,I,LE) = P(z2/ue, L) + P(2/pesn  Lesn)
- P(Z/#tnl‘tﬂz) ]

o |

D(t,t+n) = B I‘”(Z/.“! ' "“[+Jl) - P(Z/,H‘r -‘f‘{) 1 P(Z/'ﬂ“” i)

- P(Z/.”Hn ' !f) I

The change in the poverty index can then read as follows:
Pion — P = G(t, t +n) + D(t, t + n)
change in - growih redistribution

poverty component  component

In the forthcoming analysis of the impact of (rade liberalization on poverty and
inequality. we employ these techniques in attributing change in poverty to cither

arowth effect or distribution effects.
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3.2 Base-run Statistics and Simulation Results

The original World Bank SAM is a 40 by 40 matrix. But for our analysis. as our focus
is on the accounts of households factor remuneration and consumption, we aggregated
into a 24 by 24 matrix. The SAM has three accounts for houscholds: Farm households.
wage ea:'mrs‘;md entrepreneurs. Consistent with the household grouping in the SAM.
we classified the total household survey of 1999/2000, 17,332 houscholds., collected
and oreanized by Central Statistics Authority (CSA). into three accounts based on
household occupation: 7200 of farm houscholds, 4308 of wage carners and 5825 of
entrepreneurs. The selection of the 1999/2000 household survey data is o make it
consistent with the SAM that used for its construction the same houschold data. Then.
the CGLE model is solved using GAMS software and MINOSS solver. The houschold

analysis of poverty and inequality is undertaken through distribution analvsis soltware.

3.2.1 Base-run Statistics

3.2.1.1 Macro and Sectoral variables

The SAM represents the initial structure of the Ethiopian economy. Table | indicates
the share of key macro economic variables. The economy is represented by three
sectors: agriculture, industry and services. Protection, through imposition of import
tariff. is observed in all the three sectors. But in the industrial sector, there is highest
level of protection, 25% import tariff rate. This sector also has highest (78%) import
share. However. the sector contributes the least share to total value added (21%) and
production (26%). The agriculture and service sectors have the major share of
production and export. The agriculture sector also produces the highest (46%) Tor

domestic sales.

The agricultural sector employs 60% of the total labor demand while the industry and
service sectors absorbed 15% and 25%, respectively, ol total labor demand. On the

contrary. the agriculture sector has the lowest capital share, 20%. The major
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Table I: Share of macroeconomic variables in the base-run (percentage)

Seclors ) i
Agriculture Industry | Services | Total
| Tariffrme tn* [ L A< T N % B A [0
Importshare (o fMiM L4 | T8 A L
Lixport share LEXi/EX 42 O 53 | 100
Value added share VAI/VA 49 2 |30 | w0
Domestic Sales Db a0 32 i 100
Production share XSi/XS 39 26 33 100
L.abour share LDi/LD 60 |5 25 100
Capital share KDi/KD 20 36 44 100
Value added composition .
Labor LDi/VAI 59 34 41 |49
Capital KDI/VAI 16 66 39 34
Land ‘ Land/VAi 25 0 () |2
Total 100 100 100 | 100

Source: computed from Ethiopian SAM (1999/2000)

* see the appendix for variable notation

shareholders of capita are industry (36%) and service sectors (44%). This higures and
the composition of vaiue added in table | indicates that the agriculre sector is labor

intensive. having 59% of its wotal value added generated from labor. The industry and

service sectors, in contrast, are capital intensive having 06% and 39%. respectively. ol

their total value added produced from capital.

3.2.1.2 Sources and uses of Household Income

The source of household income differs significantly among household groups. The
household generate their income mostly from two factors of production, labor and
capital. and from transfers. Farm household derive their income mainly from wage
(57%) and capital (38%). The wage earners obtain the lion share of their income from
wage (88%). Conversely, entrepreneurs receive their income mainly from capital
(62%) (See table 2). Then, trade liberalization would exert significant effect on
houschold welfare through factor remuneration. If. for instance. the policy reform

shrinks the manufacturing industrial sector. those houschold who heavily rely on wage
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income would hurt most. Alternatively, if trade liberalization induces expansion ol the

agricultural sector. those households engaged in the sector would benelit most.

Table 2: Sources and uses of Household Income (percentage)

b Income Sources
Household Type Wage Capital I'ransler ' Totdl
Public | Private Foreign

Farm Houscholds 57 38 | J | 100

Wage Earners 88 0 5 0 T 100

Lntrepreneurs 9 62 4 9 |7 100
Uses of Income R

L —  Direet Tax Saving ! Total

Agriculture Industry | Service {

Farm Houscholds 71 18 5 N 0 ’___I_n_)(_l
Wage Lamers 32 37 12 O 12 oo

Entreprencurs 24 28 9 17 210 | 100

Source: computed from Ethiopian SAM (1999/2000)

The houschold also differ in how they use their income. The major share ol farm
houschold income (71%) is spent on consumption of agricultural products. This
houschold group saves the least share of its total income (6%) to saving. Wage carners
and entreprencurs allocate their highest income share in consumption of industrial
goods. These household groups contribute the relative largest share of their income to
saving. 12% Ind 21% respectively. Part of household income also goes to government
in the form of direct tax. Government collects direct taxes, as percentage of houschold

1)

mcome. 7% from entreprencurs, 6% from wage carners and 1% [rom  Larm
houscholds, We could draw implication from such strueture ol direct taxes: i
covernment compensates the loss of import tarift revenue with direct tax. the poor will
be affected less. as their share o direct tax is the least (1%). But this assumes that
majority of the poor exist in farm households. The assumption is asserted in our later

analysis where we find most of the poor (61%) in farm houschold category.

The ditference in consumption pattern, particularly in agricultural and industrial
product has considerable effect in distribution of trade liberalization benelits among

households. The effect due to consumption of service products is much lower as the
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share of houschold on service consumption is the least, and houschold consumption do
not relatively vary among themselves. Trade liberalization impacts consumption. and
henee poverty. through changes to price of imports and domestic sales. In- this
analysis. changes in consumer price of agricultural products affect most farm
household who spend 71% of their income in agricultural products. On the other hand.

change in prices of industrial products affects most wage carners and entreprencurs.

3.2.2 Simulation Results

The analysis explores the impact of trade liberalization, in terms ol a complete and
instantancous tartlt removal, on the economy as a whole and on houscholds™ poverty
and income distribution in particular. The study captures both short run and long run
effects. The period of analysis extends from 2002 1o 2017. The short run impact refers

to the period 2002 while the long run analysis corresponds to the year 2017,

The removal of domestic distortion, caused by tariff, is expected to bring about a more
elficient fuctor reallocation between sectors. The expected outcome is the highly
protected and import competing sector would contract whereas the less protected and
export oriented sector would expand. The dynamic model not only grasps the
efficiency cffects but it also takes into account the capital accumulation effects. In the
short run. capital 1s sector specific while in the long run it is mobile and moves (o the

expanding sector.

3.2.2.1 Macro and Sectoral Effects

Table 3 presents the outcome of trade liberalization on imports, exports. scetoral
outputs and domestic sales. The elimination of tariff induced a fall in import price for
all product groups in both the short run and long run except for the service sector
where it shows increasing trend in the long run. The highest decline (-17%) is
observed for industrial goods in the short run. In the longer period. the industrial

product prices still decreases but at a lower rate.
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Table 3:Impact of trade liberalization on price of import, domestic sales. export and

output (Percentage change from the base-run)

Short Run

Long Run

Sectors Domestic | . Out Domestic | .. | Oul
Imports Lixports lmports _ Ixports
sales put sales il
Agricull
ure “] | -1 -3 -10 -25 -18 -15
Industry -17 -7 -10 -5 -9 || =22
services -8 -28 -18 8 -d44 70 23

Source: model simulations

[n response 1o the fall in import price, total import demand increases 6% in the short

run and 34% in the long run. Consequently. local producers confront with o decline (-

2%) in domestic demand in the short run, and hence a fall in domestic sales price (-

1%). But the longer period result revealed that domestic sales increases by 32% (see

lable 4).

Table 4:lmpact of trade liberalization on volume of import, domestic sales, export and

output (Percentage change from the base-run)

Short Run

Long Run

Sl Dome Domes
seclors i 5 . -
Imports | stic | Exports | Output | Imports tic Exports | Output
Sales Sales
Agricult | o3 4 1 5 15 7 3 66
ure ~ a
Industry | 16 -2 12 -2 4+ [ 240 | 8
services 43 -18 [ -7 -28 70 sl B
Total O -2 il -1 34 32 |3 29

Source: model simulations

The impact of the trade policy reform has generally increased export in both periods.

There are two possible explanations for the increase in export. First. lollowing the

reduction in producer prices, real exchange rate would depreciate, as the real exchange

rate incorporates producer prices as its denominator. The depreciation would create

competitiveness in international market by supplying cheaper domestic products.

Second. as the increase in import has dwindled domestic sales, domestic producers

have to compensate the reduction in domestic sales by looking for market clsewhere.
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When we examine the effect of trade liberalization on factor markets, we observe a
closer link between output price and factor price. Following the policy shock, we
found a fall in dutput prices that is highest for service sector, -18% for the short run
and -25% (or the Tong run. Next o service sector, the mdustoal output prices e

curtailed by -1 0% m the short run and -22% in the long run (table 3).

The way in which this output price changes into factor price determines the change in
household incomes. We anticipate a fall in factor price for factors intensively
employed in sectors where value added prices decline following the shocek. Like the
changes in output prices, value added prices decline for all sectors in both periods. The
major reduction is observed for the industrial sector, =7% in the short run and -17% in

the long run. and the service sector -21% in the short run and -12% in the long run,

Table 5: Eftect of trade liberalization on prices of value-added, factors and consumers
(Percentage change from the base-run)

Agriculture Industry ~ Serviees

SR LR SR LR SR LR

Value added -3.0 -9.4 -7.2 -17.2 -20.8 -12.0
labor s -5.1 -18.0 -5.1 -18.0 S -18.0
| capital 0.3 7.9 82 | 2216 | 311 | <280
Jdand - | 03 .+ A S W
CPl ) -0.8 5.5 -11.1 3.8 =388 | =112

Composite good -(0.8 W -11.1 33 ~235.3 -22.8

source: model simulations
SR = short run. LR = long run, CPI = consumer price index

Because of the assumption of labor mobility in both periods, variation ol wage rate is
uniform across sectors. In contrast, capital is sector specific in the short run, and its
returns differ across sectors. Changes to returns capital resembles changes in value
added price of the corresponding sector. The decline in returns to capital for industrial
and service sectors, -8% & -31% in the short run and -22% & -28% in the long run.
respectively. are attributed to the decrease in value added for the same sectors. -7% &
21% in the short run and -17% & -12% in the long run respectively. Return to capital

is relatively highest for agricultural sector (0% in the short run and 8% in the long run)
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because agriculture has undergone the least decline in prices of value added (-3%0 in

the short run and -9% in the long run) (see table 5).

The policy reform has brought about a change in price ol imports and domestically
produced goods. And consumer price index (CPD s o weighted average of the two
prices. The ‘*lmpucl of changes in consumer price depends on the pattern ol
consumption by the households. Table 5 shows that the highest decline. short run. in
CPI is observed for the industrial products (<11%) next to service products (-25%).
The fall in CPL for agriculture is only 1%. Consequently, those houscholds who
predominantly consume the industrial products would benelit most. In our case. wage
earners and entrepreneurs consume most of the industrial goods. Then. the simulation
suggests that the two houschold groups benelit most from trade liberalization i the

short run.

The chanze in consumer price of service products is not as significant as the other two
product groups. It is because houschold consumption share ol service products has
smallest share ol their income and it does not vary much among the houscholds. In the
long run. the change in CP1 between agricultural and industrial products does not vary
much. Then. highest reduction in CPI enjoyed by wiage earners and entreprencurs in

the short run would vanish.

We can explicitly measure variation in poverty lollowing trade  liberalization
employing the Foster, Greer and Thorbecke (1984) class ol poverty measures. The
subsequent section presents FGT indices using MOFED (2002) estimation ol poverty

line. 1075.03 Birr. below which households are deemed poor.

3.2.2.2 Poverty and Inequality Effects

Level of poverty and inequality for the base run is reported on table 6. Farm houschold
aroup has the highest (61%) concentration of the poor, measured by head count index.
On the other hand, the least number of poor households is located in the wage carners
group. This group. however, represents the most unequal expenditure distribution,
computed by the Gini coefficient as 41%. Uniform expenditure distribution is

relatively observed in farm households group with a Gini coefficient ol 26%. At the
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country level. 36% of the households are below the poverty line while overall

inequality is measured as 32%.

Poverty gap index measures the mean proportionate poverty gap in the houscholds
where the non-poor have zero poverty gap. 1t can be considered as the cost ol
climinating PL:HL‘I'I..\ relative to poverty line . Poverty gap mdex also indicate how
much would have to transfer to bring the poor expenditure (or income) up to the
poverty line (WB. 2005). Accordingly, from table 6. we could sce that farm
houscholds demand higher amount of transfer in both base run and simulation periods

where as wage carners need minimum level of transfer in the base run and long run.

The simulation result has revealed that trade liberalization, in the form a complete
tariff removal, has an adverse short run effect on household welfare. Table 6 shows
that all household groups have undergone through an increase in the number of the

poor. The total number of houscholds has increased by 15%.

lable 6: Poverty and inequality in the base run and after simulation

_ FFarm Houschold Wage Earncrs | Enlreprencurs Total Houscholds

Base , SR | LR | Base | SR | LR | Base | SR | LR | Base I SR | LR
Headeount !
ratio 0l 74 | 53 31 52 | 30 44 53 | 37 S0 71 50
Poverty B . —
gap I8 | 26 | 15 9 19 1 9 14 18 [ 10 |7 25 [
Poverty o
severity 12 6 4 9 4 0 8 4 i |2 O
Gini 20 | 26 | 26 41 41 | 41 39 39 | 39 32 32 | 32

Source: model simulations

SR = short run effects, LR = long run

The wage carners are the most adversely affected houschold groups in the short run.
This could be explained by the loss of job attributed to the stilf competition associated
with the influx of foreign imported products. The reduction in import price and
probably the improved quality of imported products would compel the domestic

manufacturing industry to shrink. This, in trn. would reduce labor demand for the
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Table 7: Decomposition of poverty changes into growth and redistribution components

Components ) I DilTeren
i l Growth Distribution Residual ce
o= IFGT Indices . , an & | (Datt & helween
olds Datt & ]\“["_WE‘ I&:Jﬁ l\uk-w Ravallion) | Jone run
Ravallion ni : ani -
ion and base
Farm | Headtount ratio -0.08 -0.08 | 0.00 | 0.00 0.0 (.08
Househ | Poverty gap -39 -39 0 0 0.0 | -39 |
olds Poverty severity | -20488 | -20488 I | 0.3 -20487
Wage Headcount ratio 0.00 0.00 0.00 0.00 0.0 0.00
Beifriess Poverty gap -0.70 -0.70 | 0.0l 0.01 0.0 -0.68
Poverty severity -379 -379 0 0 0.0 | 373
. IHeadeount ratio -0.08 -0.08 | 0.00 | 0.00 0.0 -0.08
i Poverty gap -37.49 | -3749 | 0.00 0.00 0.0 -37.49
Poverty severity | -20344 | -20344 0 0 0.1 | -205344
[Headeount ratio -0.06 -0.06 0.00 0.00 | 0.0 000
TOTAL | Poverty gap -31 -31 0 0 0.0 -3
Poverty severity | -16250 | -16251 0 0 -().3 16250
Source: model simulations
sector, Then, wage camers engaged inomanulacturing secior would be severcly

affected by loss of jobs.

In the long run. trade liberalization and capital accumulation effects leads to a fall in
poverty across all household groups. The highest reduction in poverty is observed in
farm houschold group (-8%). The decline in the number of the poor in farm houschold
has considerable effect on the overall poverty level. This is because most ol the poor
(61%) arc concentrated in farm household. and farm houschold constitute 42% ol the
total houscholds. Then, at the country level, houschold poverty has fallen by 6%. On

the other hand. inequality value has generally remained as the base run value.

As stated in the theoretical literature, we could decompose change in poverty into
growth and redistribution effects. We explore il both components. growth and
redistribution. work together in alleviating poverty or one. redistribution component.

might decrease poverty reducing effect of the other. growth component.

Table 7 presents the change in poverty between the base run values and long run

values. The result indicates that growth is the major factor in curtailing poverty. It
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implies that the growth component is inversely related to changes in the number ol the
poor: as growth increase, the number of poor decreases. In farm household groups.
growth is the sole factor in lessening poverty. In other household group. wage carners,
head count ratio slightly increases due to deterioration of expenditure distribution. In
the ather TG measures, poverty gap and poverty severity, there is a smaller adyverse

effect of the redistribution component in a sense that it increases poverty.

Based on table 7. we could generally say that trade liberalization, coupled and driven

by capital accumulation (growth), is pro-poor in the long run.
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4. Conclusion and Implications

We have atempted to examine the short run and long run impacts ol unilateral trade
liberalization. in terms ol a complete and instantancous import il removal. on
sectors ol the Iithiopian cconomy and houschold poverty and inequality. The study
utilized a d_\';umic sequential CGE model, employing a “top-down™ approach Lo carry
out the microsimulation analysis of poverty and inequality. We used WB SAM of
199972000 and CSA houschold survey of 1999/2000 that comprises ol 17332

households.

The main findings of the analysis are complete and instantancous tarifl removal in the
Ethiopian economy would lead to a worsening of poverty in the short run. and
contraction of the initially protected industry, particularly industry and services. In the
long run. trade liberalization combined with capital accumulation reduces poverty and
swells sectors that were contracted in the short run. The growth effect captured by the
model contributes to the expansion of all sectors. particularly agriculture and reduces

poverty.

The decomposition ol changes in poverty indicates that the contribution ol the
redistribution component in - alleviating poverty is trivial. This implies that the
decrease in poverty observed in the long run is solely attributed o the growth

component. Thercefore, we could say that growth is pro-poor.

[n order to ameliorate the short run negative impacts ol trade liberalization, we suggest
two possible remedies. First, provisions of temporary transfers to the poor until the
long run benefits are realized. As the industrial and service scctors are compelled o
shrink and the poor did not benefit from the increased inflow ol imported
commodities. we suggest a different policy tool as a second solution. Instead of
undertaking a complete and instantaneous import tarift removal, it might be
appropriate to gradually liberalize and temporarily protect key industries that provided
enormous employvment. However, this policy is not to encourage inefficiency linked
with protectionism. In order to reap the efficiency gain associated with liberalized

ceonomy . those temporarily protected industries would be ultimately liberalized. The
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necessary time schedule has o be set as o when the protected imdustry would be

liberalized.

Then. as a future research agenda, it would be useful to examine the effect ol eradual

trade liberalization on houschold poverty and incquality. Other vital Tuture rescarch
5

agenda would be to incorporate the structural rigidities and institutional constraints

inherent in the Ethiopian economy into the model.

Finally. cautions need to be exercised in interpreting and using the model’s results as

the model assumed market-clearing conditions for all markets.
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Appendix: Fquations ol EXTER + SD

The subscript presenting the time periods is introduced only when necessary.

Production

1 XS = min [C VAJ

ltlr i)j'
2

kil Tkl
ket f'nru kl “Puag  |Phay
VA nag A:(mq [ nag LDrmq (1 anaq) K")uﬂy

(A

3 uqr /]E;i [ad(‘f ﬂ _ad) m_“l.‘ y“

agr agr
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; el ~Pagr IHI' Page
4 CF = /]:‘}'m_ Wag LDy + (1 - uqr ) KD, ]

5. LAND = ('*—1') (Z)" cr
ki ‘U{” gl
o 1= ()" ()"

7. Cl; = i0XS;

8. DIy, = aij;;Cl;

Income and savings

O.YH, =2y +wX;LD + A, X1 KD; + A« v« TAND + Pindex + TG, + DIV,
10. YDH, = YH,— DTH,

11. SHy, = ADJ ~ 1, + YDH,,

12, YE = AT 3,1, KD; + AY = vl + LAND

13. SF = YF — 3, DIV, —e « DIV = DTF

14. YG = ¥ Tl; + 3; TIE; + X; TIM; + X, DTH,, + DTF

15, Tl = tx; (P XS — PEEX;) + [(1 + tm) « 2+ PWM;M,|

16. TIM; = tm; e x PWM M,
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17, TIE, = te;Pe;EX,

18. DTH,, = tyh,YH,

19, DTF = tyf » YF

20. SG = YG — G — Pindex %, TGy,

Demand

. N s | rp =y

21 Py = PCIC;,'II;”I + yi.h((‘ THy — X Pei L:ir.;fllm)
22. CTH, = YDI, — SH,,

23. INV, = ‘}J
24, DIT; = }_:I D1
25. G = XS:P,

I

Prices
PiXS _X[‘P‘.J,'DI[
26. Pyy = L~ ——
VA
J
27. r]mq - P“"“""VAIHW-WLD"“.U
= KDnuy

resCF=wLDygy
KDqgr

28. Tygr =

29, 1c = PVagi VAagr—r{+LAND
CcF

30. PD‘ = (l + f.\'l')Plt'
31 PM; = (1 + tx)(1 + tm) * e x PWM,
32, PE; = 2V

Lteg

33. PC,Q, = |Pd;D; + PM;M;]
34, PXS; = PI,D; + Pe;EX;

) . B f"_‘ i

35. Piny = ”t’(m)

36. PINDEX = }.;6;PV;
International Trade
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38, Ex = [(2) (=B [
38, EX = ‘(\H,)( . )| D,

1
mn m

30, Q(. py /1:" I((;”M'._“' e (1 _ er_m)Dj-rJ. J—n:
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P\ (_a* \]”
0. =) ()| o

—_— rowy. .. \ lrow, .. 7TAND
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Equilibrium

41, Q,' = [)lf, I X“ Ci.fl -+ [NV,

42, 1S = 3; LD;

43. IT =Y, SH, + SF + 5G -+ e » CAB

—row
+ DIV

- Y PWE, EX;

44, EV, = (C)"HH - E! PC; C[_}JJ}!'JI_) nl_ _ (C,I-”Oh _ Z: PCO, C!-’.';-i”)

Dynamic Kquations
45, KDjj oy = (1 = 8)KDyy + Ind; gy
46.LS,,, = (1 + ng) * LSt e

nin K 4 i
47.Clhter = (1 +ng) = Gy

L o2 :
18, ot =y (B) +va (B)
49. U, = Pinv,(ir + 6)
50.IT, = Pinv, « },; Ind;,
Endogenous variables
Cipn + Houschold s consumption of good / (volume)
CF : Composite agricultural capital-labor factor (volume)
Cl; ¢ Total intermediate consumption of activity / (volume)
CTHy, + Household /i's total consumption (value)
Dy, ¢ Demand for domestic good i (volume)

DI

DIT; :+  Intermediate demand for good i (volume)
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DTEF + Receipts from direct taxation on firms' income
DTH,, : Receipts from direct taxation on household A's income
e : Exchange rate
EVy, + LEquivalent variation for household /1
\
EX; + Exports in good i (volume)
G : Public expenditures
INV; : Investment demand for good 7 (volume)
IT : Total investment

LD

;i + Actvity ; demand for labour (volume)
M; = Imports in good £ (volume)

P; + Producer price of good 7

P Consumer price of composite good

PD; : Domestic price of good i including taxes
PE; : Domestic price of exported good i
PINDEX : GDP deflator

Pinv : Price index of investment

PL; : Domestic price of good i (excluding taxes)
PM; . Domestic price ol imported good ¢

PV; = Value added price for activity /

Q; : Demand for composite good 7 (volume)

»Rate of returni to capital in activity

rl : Rate of return to agricultural land
re @ Rate of return to composite factor
SE:Firms' savings

SG o Government's savings

SH,, : Household /i's savings

Tl; « Receipts from indirect tax on i

47



T1E; + Receeipts [rom tax on export i
TIM; : Receipts [rom import duties /
VA; : Valuc added for activity / (volume)
w e Wage rate
\
XS+ Output ol activity ¢ (volume)
YDH,, : Household Ii's disposable income
YF : Firms'income
YG @ Government's income
YH, + Household A's income
LS = Total labour supply (volume)
KD; : Demand for capital in activity ¢ (volume)
CAB : Current account balance
Ind;, « Demand for capital in activity 7 (volume)
U, « Capital user cost

nuin .

i Minimum consumption of good 7 by houschold /1

Exogenous variables

DIV, : Dividends paid to household 4

DIV " ¢ Dividends paid to the rest of the World

LAND : Land supply (volume)

PWE,; : World price of export

PWM, : \’\"nrlni-price of import i

TG, : Public transfers to household

Parameters

Production functions

Aj ¢ Scale coetlicient (Cobb-Douglas production function)

aij; ; = Input-output coefficient
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a, ¢ Clasticiny (Cobb-Douglas production function)

t'ol tTechnical cocfTicient (Leontiel production function)

v; « Technical coefTicient (Leontiel production function)

CES function between capital and labor
y
ARU: Scale coefficient

a

K Share parameter

pF': Substitution parameter
alt': Substitution elasticity
CES function between composite factor and land

AS s Scale coetlicient

g;'f i Share parameter
pch s Substitution parameter
gt Substitution elasticity

I
CES function between imports and domestic production
AM + Scale coelTicient

't + Share parameter

pi" + Substitution parameter

g;" + Substitution clasticity

CET function between domestic production and exports
Bf + Scale coefficient

A+ Share parameter

kf + Transformation parameter

7 ¢ Transformation elasticity

LLES consumption function

yi + Marginal share of good

Tax rates
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te; + Tax onexports
tm; + Import dutics on good i
tx; ¢ Tax rate on good i
tyhy, + Direct tax rate on household A's income
\

tyf i Direct tax rate on firms' income
Other parameters
8, + Share ofactivity /j in total value added
AL+ Share of land income received by household /
AY 2 Share of land income received by firms
AW s Share of land income received by foreigners
A}, + Share of capital income received by houschold A
A1+ Share of capital income received by firms

AT Share of capital income received by foreigners
w ¢ Share of labor income received by houschold /i
Y Propensity to save
y; + Share of the value of good / in total investment
ng : Population growth rate
& = Capital depreciation rate
Yii ¢ Parameter in the investment demand function
Yy ¢ Parameter in the investment demand lfunction
ir : Real interest rate
Sets
i,j €1 = {Agriculture, Industry, Service}
nag € NAG = {Industry, Service}

h € H = {Farm Households, Wage Earners, Entrepreneurs}

teT = {2002,2003,..,2017}
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