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1. Research Questions and Objectives

Like many developing nations, Ethiopia’s government goal is to alleviate poverty via accelerated and
sustained economic growth. To attain this, the Government of Ethiopia (GOE) has designed a
development strategy called Agricultural development-led industrialization (ADLI). The ADLI policy
strategy has been implemented since 1993.

The objective of ADLI is to strengthen the linkages between agriculture and industry by increasing the
productivity of small scale farmers, by expanding large scale private commercial farming, and by
reconstructing the manufacturing sector in such a way that it can use the country’s human and natural
resources.

The rationale of ADLI is based on the idea that growth in agriculture will induce overall economic growth
(through structural transformation) by stimulating supply and demand. On the demand side, expansion
in agricultural activities would increase demand for industrial products (inputs and consumer goods)
produced by domestic industries. On the supply side, the agriculture sector would supply food to
domestic market, raw materials to industries and export products (Diao et al, 2007). In the ADLI
framework the “key assertion is that the primary driver of demand for industrial output will be domestic,
rather than foreign demand, based on first initiating growth in agriculture.” (Dercon and Zeitlin 2009).
This reflects the view that the process of industrialization should build on domestic inputs.

The implementation of ADLI has been supported by an important public investment program geared
towards the agricultural sector. The trend of public spending in Ethiopia reflects a tremendous increase
reaching Eth. Birr 46.9 Billion in Fiscal year 2007/08. Public spending has soared since the EFY 2006/07
which marks the beginning of the five-year development strategy, the Plan for Accelerated and
Sustained Development to end Poverty (PASDEP). The PASDEP was designed to allow the GOE meet the
MDGs and it upgrades and builds upon the ADLI strategy. Accordingly, it targets poverty-oriented sectors
namely: education, health, agriculture and rural development & roads.

In line with the PASDEP, poverty-oriented sectors accounted for 46% of current and over 80% of capital
expenditure in EFY 2007/08 (Figure 1). Poverty targeted expenditure constituted 46.6 % of the recurrent
expenditure in 2007/08 showing an increase of 36.3 % compared to the previous fiscal year; and 80.5 %
of the capital expenditure, witnessing a 33.3 % increase compared to fiscal year 2006/07 (MoFED, 2009).
Investment in agriculture and food security and education sector took the lion’s share. For the last four
years, poverty-oriented public spending has amounted more than 60 % of public spending.



Figure 1: Trend of pro-poor public spending
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When considering all economic and social sectors, the Fiscal Year 2006/07 marks a boom in capital
expenditure to the services sector, mainly in road construction, transport and communication, urban
development and housing (Figure 2).

Figure 2 - Trend in public spending: capital expenditure (2001/02 — 2008/09)
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Sectoral shares of total capital expenditure are provided in Figure 3 below. Although there has been a
boom in public capital expenditure since the early 2000’s, the sectoral shares have not significantly
changes. Agriculture still benefits from 25 % of capital investment on average and education takes 17 %.



The highest share goes to the road construction sector which is believed to be one of the key areas that
could contribute to agricultural development through a better access to markets and lower transaction
and transport costs.

Figure 3 — Sectoral share in public spending: capital expenditure (2001/02 and 2008/09)
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Resulting from this policy strategy that privileges the agriculture and other poverty oriented sectors
combined with a favorable national and international environment, the Ethiopian economy has been
growing at a rapid and sustained rate over the past years. Ethiopia’s Gross Domestic Product (GDP) at
constant basic price amounted to ETB 116.3 billion (12.6 billion USD) in FY 2007/08. The fiscal year
ending June 2008 marked the fifth consecutive year of double digit GDP growth rate. Real GDP has
grown by 11.9% in 2003/04, 10.5% in 2004/05, 9.6% in 2005/06, 11.4% in 2006/07, and 11.6% in
2007/08. On the demand side, GDP growth is attributable to both consumption and investment
increases. Significant public investments have been made to support the expansion of economic and
social infrastructures, primarily roads, telecommunication infrastructures, hydroelectric dams, and
health and education facilities.

Looking at sectoral shares, the agricultural sector contributes up to 44.6 % of GDP and 82 % of export
(MoFED and NBE). There has been increased diversification in the export volume in recent years.
Coffee, which contributed 70% of export earnings some decade ago, now contributes less than 40%,
while flowers, leather, oilseeds and pulses, gold and chat have become increasingly more important,
each contributing about USD 50 million per year.

In addition to the agricultural sector, the service sector has been increasingly contributing to the GDP
reaching 43.4 %, followed by the industry sector which constituted 13.1 % of total GDP during the
2007/08 fiscal year (MoFED). With the construction, real estate, retail and wholesale trade,
transportation and financial services being the major drivers, the service sector is becoming a significant
source of the growth and has benefited from increased public investment (Figure 2 & 3). Government
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investment that has peaked during the period in nominal terms is one major contributor to service
sector growth. The services sector is also emerging as a source for exports (tourism and air transport).

Figure 4: Performance of Ethiopian Agriculture (2003/04 — 2007/08)
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Despite unprecedented economic growth reported over the past consecutive five years, Ethiopia
remains one of the most food insecure countries in the world (WDI, 2009). Despite the implementation
of ADLI for the last 17 years, the rate of return of the agricultural sector remains relatively low and
production is still heavily dependent on weather conditions and uses subsistence mode of production.
The productivity gains in the agricultural sector are to a large extent due to the expansion in cultivated
area and favorable climate (Figure 4). Moreover, the anticipated production and consumption linkages
remain weak between the agricultural sector and the rest of the economy, but especially with the
industrial sector (Diao et al, 2007). In addition, the industrial sector remained stagnant and is
characterized by outdated production techniques.

In parallel, as reflected in Figure 5 below, the services sector is emerging as a dominant source of
economic growth in Ethiopia. The sector has a high potential as it registered an important level of
growth over the past five years to some extent resulting from public investment. In contrast, while the
agricultural sector benefits from important public investments its growth performance is following a
downward path. Nevertheless, the figure below shows that overall GDP is highly influenced by trends in
the agricultural sector.



Figure 5 - Trend in sectoral and total GDP annual growth rate (EFY 1998/99 — 2008/09)
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In addition to these facts, there is currently a debate on whether Ethiopia should continue on its current
Agricultural development led industrialization strategy or if it should make adjustments to its growth
approach.

On the one hand, Mellor and Dorosh (2009) argue that “A high rate of agricultural growth has far-
reaching positive implications for economic development of low-income countries in terms of increasing
employment and accelerating poverty reduction. High agricultural growth also helps avoid the creation
of mega-cities with large slum populations. In order to achieve this rapid agricultural growth with
positive economy-wide linkages, however, it is necessary to engage “middle farmers”, large enough to
adopt new technologies and produce significant marketed surpluses, but small and numerous enough to
have spending patterns that drive a vibrant rural non-farm sector. Finally, public and private investments
in road, electricity and telecommunications are also needed to reduce marketing costs and enable
growth in rural market towns and secondary cities.” Their argument noted that for agriculture to be
driver of the economy farmers required to be “middle farmers”, unlike Ethiopia’s concentration of small
scale farmers with less new technology adoptive capacity. They have also noted that Agricultural led
industrialization requires high levels of government spending. In line with their argument, Ethiopia’s
government has been allocating high proportion of public resources towards agriculture through its pro-
poor spending strategy.

On the other hand, Dercon and Zeitlin (2009) noted that with modest consumption linkages agricultural
innovation will not suffice to drive growth in industry. “More positively, the increasing frequency of trade
‘in tasks’ suggests that it may not be necessary for Ethiopian agriculture to be oriented toward the
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supply of raw materials for industry, nor for all industrial energies to focus on the processing of domestic
raw materials. However, the most effective policies to stimulate growth may be those that strengthen
domestic and international linkages,” Dercon and Zeitlin (2009).

In light of this, the paper attempts to test empirically the outcomes and sustainability of ADLI policy
strategy through a reallocation of scarce public resources keeping in mind the main objectives of the
ADLI-PASDEP policy: food self-sufficiency, rapid and sustainable growth, and poverty reduction.
Alternative policy strategies will be scrutinized using a dynamic CGE framework. Given the limited
resources of the government studying the relative importance of various public investments options that
have the potential to enhance sustainable economic growth and poverty reduction, as well as food
security is paramount.

Overall objective

The project will answer the following question: How can Ethiopia’s overarching development strategy
outlined in ADLI and upgraded in PASDEP be met through an alternative reallocation of public resources?
The analysis will focus on more efficient public resources reallocations which can allow growth, poverty
reduction, and food-security.

Specific objectives
More specifically, the study will assess the impact of public investment reallocation on growth in the
agricultural sector and the overall GDP, on food security, and on poverty and inequality.

We will look at the optimal allocation of public resources between different sectors: in the Ethiopian
case, the agricultural sector has not been able to ensure food security although the sector has benefited
from an important level of public investment. However, the sector concentrates more that 80% of the
population and therefore has important economic and social roles. Furthermore, the sector is the main
source of exports, making it a significant contributor to foreign reserves that allow the import of major
inputs and raw material, including those essential for the agricultural sector (fertilizer and chemicals).

Accordingly, the study will attempt to determine an optimal allocation of public resources between
sectors that are key to attaining food security (essentially engaged in food crops) and sectors that
produce export oriented commodities. Given that most export oriented commodities are overall not
food crops (i.e. coffee, oil seeds, pulses, flower, leather, gold, and chat), the proposed approach is valid.
Reallocation implies that the government has limited public resources. It implies a certain tradeoff
between different sectors, which is the case in the Ethiopian context.

Both strategies are within the ADLI framework but have different implications (indeed, it is unlikely that
the government shifts away from this policy strategy in the medium term). The first one implies that
investing in food-crops producing areas will ultimately enable food security through the increase in
output. Food crop produced in Ethiopia is primarily destined to the local market and this strategy will
follow a development path that is local-based or inward-looking. Investing increasingly in export oriented
agricultural commodities implies that the development of the agricultural sector will depend heavily on
the export competitiveness of the commodities but also on international prices and demand. Overall,
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both investment options will have ramifications at the activity level, at the household and other
institutions level. The paper will use a dynamic CGE model to assess the general equilibrium effects of
such policies. It will look at the impact on productivity and output, agricultural growth and indirect
impacts on other sectors, impact on household real income, etc. It will also measure the impact on
poverty and inequality.



2. Scientific contribution of the research

The scientific contribution of this research proposal is both technically and related to the issues
addressed. The technical contribution comes from special features of the SAM and the CGE model.

Scientific contribution of the CGE model:

* The transmission channel from a change in public investment to the beneficiary sectors or sub-
sectors will be explicitty modeled. Most CGE models that focus on public expenditure use
exogenously estimated changes on the TFP but do not include a set of equations that demonstrate
the process or the transmission mechanism (for example Levy (2006) for Chad, Breisinger et al (2009)
for Ghana). Our approach will have a clear set of equations that will illustrate how an increase in
public investments for irrigation and for farmers’ training affect the TFP by improving land
productivity and labor productivity. Furthermore, the model, in doing this, will assume that
households’ endowments in land (irrigated and non-irrigated) and in labor (trained or skilled and
untrained) is endogenous. As a consequence, in parallel to productivity effects of public investment,
the model will also allow households to modify their factor endowments in land type and labor type
and thus include direct impacts on factor income at the household level.

¢ The model will also address labor and capital migration dimensions in addition to these features
which are important components when analyzing agricultural policies such as ADLI as the main
assumption is that there will be structural transformations that will take place through labor (and
capital) migration from the agricultural sector to the non- agricultural activities via price effects.

¢ The model will also address food security, poverty and inequality effects of public expenditure. But
indirect effects on trade, and especially on exports that are essentially composed of agricultural
commodities, will also be examined.

e The model will take into consideration regional disparities in terms of the potential for agricultural
development by distinguishing 5 agro-ecological zones within the agricultural sector.

* Evidence shows that an important proportion of the agricultural labor in Ethiopia is performed by
women who are unpaid family laborers. Therefore, the ADLI policy has significant implication on this
dimension. To this end, the model will also incorporate gender aspects when measuring the impact
of public resources reallocation.

* Inter-sectoral linkages: beyond the links established in the Input-Output matrix, standard CGE
models do not generally establish inter-linkages between different production activities. In the
previous version of our proposal, we had stressed the importance of establishing explicit inter-
sectoral linkages. The idea behind this is the fact that to develop agricultural activities, it is necessary
to invest in the sector itself, but investing in other related sectors is also essential. This is reflected in
ADLI policy where the government not only allocates resources to the agricultural sub-sectors but
also to other related sectors including road construction, electrification, telecommunications,
irrigation and water management, finance, and education. However, standard CGE models do not
reflect the link between increase in road construction or irrigation and agricultural activities. They do
not encompass the relation between public investment in training and the impact on the agricultural



sector through the enhancement of farmers’ skill with the same levels of other inputs. Hence, this
study will consider two aspects: education through farmers’ training and irrigation as it is impossible
to take into account all aspects of agricultural development. The choice of these two options is
justified in the simulations section. The model will be designed in such a way that it can explicitly
capture these inter-sectoral linkages beyond the I-O link. Furthermore, the model will have a module
specifically for labor migration between agricultural and non-agricultural activities. This will also
establish a more interesting inter-sectoral link through labor migration.

¢ The model can be used for other policy analysis purposes.

Special features of the SAM are outlined as follows:

* The model will be calibrated to a SAM based on latest data (2005/06). Previous studies were
calibrated to a SAM based on data either from 1999/2000 or 2000/2001 and didn’t depict the new
structure of the country’s economy.

¢ The SAM has more disaggregated accounts that will enrich the level of analysis. Our SAM has a wider
range of activities, commodities and household categories.

e The SAM also allows addressing regional specificities based on agro-ecological regions of the
country.

Issue wise the study will fill in the knowledge gaps as detailed below:

e Most of the studies that used CGE models framework for Ethiopia mainly focused on trade
liberalization and poverty (Dejene et al 2007 and Ayele 2004), but didn’t cover issues of public
spending.

e Agenor et al (2008) built a CGE model for Ethiopia to evaluate the impact of public investment on
growth and poverty. They use a production function that accounts explicitly for the effect of public
capital (in health and infrastructure) on output and the marginal productivity of private production
inputs. Public capital in education also plays a role in the production process, because “raw” labor
must be turned into educated labor to become productive. Although the model explicitly captures
the effect of public capital on output, it is calibrated to an economy producing a single homogeneous
good that is imperfectly substitutable to an imported good. It is also based on a single aggregate
household. This will however be a valuable reference for our modeling approach.

* Diao et al, 2007 tried to scrutinize the linkage between the agriculture sectors with the rest of the
economy in a multi market model. Their input output model addresses the commodity utilized in the
process of production and the corresponding output, and hence doesn’t address general equilibrium
effects. The paper also doesn’t consider public spending aspects.

* Lofgren et al, 2005 have also attempted to simulate alternative MDG strategy scenarios that differ in
terms of foreign aid requirements and they emphasis on growth, poverty reduction and human
development. The analysis is based on the Maquette for MDG Simulations (MAMS) model that the
World Bank has developed to analyze MDG strategies in different countries. First their analysis tries
to apply generally applicable model to specific country, where in the process disregards specific
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country issues. Secondly, their analysis is focused on only MDG components of public spending
(mainly gained from external sources) and did not take in to account investments to agriculture
sector explicitly.

Robinson et.al, 2008 developed a static single country CGE model of Ethiopia to provide general
equilibrium effective rate of protection (GE-ERP) measure of price incentive bias prevalent to the
Ethiopian economy. The simulation they have undertaken is either individual elimination of import
tariffs, export taxes, consumption taxes or the combination of those. The experiments show that
there are moderate signs of indirect tax policy induced traded agricultural sector bias in Ethiopia.
Their study does not consider the issue of public resources allocation in the simulation. Moreover,
their model is static and as it is based on 2000/01 SAM, it does not describe the current economic
structure of the Ethiopian economy.
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3. Policy relevance

The focus on the Ethiopian agricultural sector development is justified by the following factors:

- Alarge proportion of the labor force works in agriculture (and related activities) and earns living
from agriculture

- Agriculture accounts for a significant fraction of economic activity in terms of share in GDP and
exports

- The agricultural sector plays a central role in the production and provision of food

- Agricultural income is low and output is insufficient (associated with higher prices) translating
into poverty where a considerable share of income is spent on food

- From a gender perspective, the agricultural sector concentrates a large proportion of female
workforce

Agricultural growth has been at the heart of the government’s development strategy outlined in ADLI
and PASDEP. However, after 17 years of an agricultural development-led strategy and despite
unprecedented economic growth reported over the past consecutive five years, Ethiopia remains one of
the most food insecure countries in the world (WDI, 2009). Despite the implementation of ADLI, the rate
of return of the agricultural sector remains relatively low. Moreover, the anticipated production and
consumption linkages of the agricultural sector with the rest of the economy remain weak (Diao et al,
2007). In addition, the neglected industrial sector remained stagnant and is characterized by outdated
production techniques while the services sector has been booming over the past years. The following
sub-sections elaborate on these.

3.1. Production and consumption linkages

One of the core objectives of ADLI is to stimulate the industrial sector through backward production
linkages where agriculture would create increased demand for industrial products used as inputs for
agricultural production. However, evidence shows that agricultural inputs, including fertilizer and
pesticides as well as agricultural equipments, are mainly imported. Furthermore, the use of such
technologies is only recent in Ethiopia.

Also, the anticipated forward production linkages where the agricultural sector would provide inputs and
raw materials to the industrial and other sectors have some major limitations. With the exception of
hides and skins sector, most domestic agro-processing industries depend on imported agricultural raw
materials. For instance, most beer producing industries use imported barley; food processing industries
(flour millers, pasta, biscuits) still depend on imported wheat. Although the agricultural sector has shown
considerable growth relatively to previous years where other policies prevailed, it is still vulnerable to
external shocks due to import-dependence.

Consumption linkages whereby increases in agricultural income would lead to increased demand for
non-agricultural final consumption goods also show limitations.
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3.2.Food security

Regardless of substantial allocation of public resources to the agricultural sector, Ethiopia remains highly
food insecure. Although significant progress has been made to expand and intensify agriculture,
agricultural yield and productivity have not notably improved as a result of ADLI and production is still
heavily dependent on weather conditions and subsistence mode of production (Figure 3).

As can be seen from table 1 below, the average number of population needing emergency assistance in
1970’s was 3.25 million and after three decades there are still more people subject to food insecurity. In
the 1970's, food deficit between total cereal production and consumption stood at 1.4 thousand metric
tons (26% of total consumption requirement) and increased to 4.8 thousand metric tons (27%) in 2008
indicating the worsening of the situation. In terms to food deficiency, the number of people in need of
assistance reached 4.60 million in 2008. To reach the needy people, an estimated average quantity of
198 thousand metric tons or equivalent 63.6 million US dollars was required every year between 1970’s
and 2008.

Table 1: Population needing emergency assistance and food requirement to meet emergency needs

Year Cereal Cereal Food Deficit Estimate of Estimated food
production requirement * (without import) needy requirement
population
(Quantity in thousand metric tons) Million (‘000 Mt)
1970s 4.6 6.0 1.4 3.25 157
1980s 5.6 7.6 2.0 3.71 180
1990s 6.9 9.6 2.7 4.61 223
2000-04 9.4 15.2 5.8 7.88 381
2005 13.3 16.4 3.1 2.72 132
2006 13.4 16.8 3.4 2.58 125
2007 11.8 17.3 5.5 3.36 163
2008 13.0 17.8 4.8 4.60 223
Mean 9.75 13.3 3.6 4.09 198

Source: compiled based on FAOSTAT and DRMFSS database
*Note: Cereal requirement calculated based on average annual kilocalorie requirement of (220kg per capita per
year).

What can we learn from these figures? There are two important lessons that can be drawn. First,
production, the main source of domestic food supply (less than 2% of cereals is imported and 6.3% when
including food aid), remained very low over the period of time considered due to dependence on
undiversified livelihoods, low input usage, and low rain-fed agricultural output. Farmers were unable to
produce enough food even in good rainfall years to meet consumption requirements implying not much
attention was paid to increase output through increased productivity, development of irrigation schemes
and water management. Therefore, proper policy, institution, and mobilization of resource to the right
direction can play an important role in this regard.

12




Second, as the food deficit (difference between domestic production and requirements) increases, the
populations in need of food assistance also increase evolving in situations of chronic, cyclical or
transitory food insecurity. This type of situation is common in Ethiopia and the assistance provided has
been absorbing much resource but has only addressed the immediate food security problem in Ethiopia
by providing massive food aid efforts. Therefore, there is a need for more sustainable and reliable
approaches to the food security challenge in Ethiopia. Developments of irrigation scheme, improvement
in infrastructure and market coordination and improved productivity have a high potential to play
significant role in resolving food insecurity. Although the food gap, including imports has decreased from
30.1% (and 36.0% excluding imports) on average between 1996 and 2000 to 17.6% (and 22.8% excluding
imports) on average between 2005 and 2008, close to nine million Ethiopians were sill food insecure in
2008. Only a significant development in agricultural output can resolve this problem as counting on food
aid or on imports is unsustainable in a land-locked country like Ethiopia.

In this regard, several measures have been put in place by the government of Ethiopia to address the
prevalent food insecurity problem. The government has invested in various agricultural sub sectors. The
specific investments among others include:

e Building irrigation schemes (i.e. among others the schemes include Tendaho , Belse Tana and
Tekeze irrigation schemes)

e Building farmers’ capacity by building farmers training centers and assigning development agents
(educated at least at certificate level) to a small administrative area (Kebele/peasant association)

e Exempting import duties on fertilizer

e Aggressively investing on rural road development. As a result of this investment the rural road
network has increased from 5,550 km in 1990 to 15,480 km in 2000, and then to 23,930 km in
2008. Similarly, gravel road network increased from 9,287 km in 1990 to 14,363 km in 20081.

This paper will attempt to measure the impacts of such government investments on improving food
security situation in the country. Food insecurity ranking in Ethiopia developed by UN WFP will be used
in the model to measure the impact. In line with the SAM, the food insecurity ranking has been broken
down by agro ecological zones so as to measure the effects of the reallocation of resources. (See table
xx for details).

3.3.Poverty

Over the past decade, Ethiopia has been one of the fastest growing non-oil economies in Africa.
Although poverty has declined by 14.8% between 1995/96 and 2004/05, the poverty level is still high and
rampant.

The income dimension of poverty is measured by real consumption expenditure since in most developing
countries like Ethiopia income report of households is likely to be understated compared to consumption
expenditure report.

! Ethiopian Roads Authority is the source for the road network data.
13



Trends in National Poverty - As indicated in Table 2 below, compared to 1999/2000, poverty head count,
poverty gap, and poverty severity indices have declined. The 2004/05 poverty head count index is lower
than the index for 1999/2000 by 12% while the poverty gap and severity indices are lower by 30% and
39%, respectively indicating a sizeable decline in poverty during the five-year period ending in 2004/05.
However, The decline in relative aggregate measures such as poverty head count indices may not give a
complete picture of poverty situation overtime unless it is complemented by the trends in the absolute
number of poor people. Overall, at national level, the absolute number of poor people declined over the
past years but there still were over 27,5 million Ethiopians living in poverty in 2004/05.

Table 2 - Trends in total poverty indices at national and rural/urban areas

Indices Changes in the Indices (%0)
Level 1995/96 1999 /00 2004 /05 1999 /00 over 2004 /05 over 2004/05 over
1995 /96 1995 /96 1999,/00

National

Hezd count index (Po) 0.455 0.442 0.387 2.7 -14.8 -12.4
TPoverty gap index (T'1) 0.129 0.119 0.083 7.7 354 -30.0
Poverty severty index (F2) 0.051 0.045 0.027 -12.2 4/1 -398
Ruzral

Hezd count index (Po) 0.475 0.454 0.393 4.4 -17.1 -134
Poverty gap index (P1) 0.134 0.122 0.085 -6.9 -37.0 -308
Poverty severity index (F2) 0.053 0.046 0.027 -12.9 -48.3 -40.6
Urban

Hezd count index (Po) 0.332 0.569 0.351 11.1 3.9 4.7
Poverty gap index (P1) 0.099 0.101 0.077 2.0 221 -23.6
Poverty severity index (F2) 0.041 0.039 0.026 7.1 -38.2 -335

Source: GOE, The 2007 Annual Ministerial Level Substantive Review of the Economic and Social Council (ECOSOC) Voluntary
National Report

Trends in Rural and Urban Poverty: Poverty is more concentrated in rural areas where more that 80% of
the population resides. Much of the decline in national poverty is attributed to a decline in poverty in
rural areas. The decline in rural poverty is substantial. The head count, the poverty gap, and the poverty
severity indices in 2004/05 for rural areas were lower by 13%, 31%, and 41%, respectively than the levels
in 1999/00. The analysis indicates that there was a decline in the proportion of rural people who are
below the poverty line and the average gap of the poor from the poverty line and improvement in the
distribution of income among the rural poor. In contrast, urban poverty has increased by 5.0% in the ten
year period although the level observed in 2004/05 is lower than that of 1999/00.

Regional level Poverty: The head count poverty measure varies from one region to another. The highest
head count poverty is recorded in Tigray (48.5%) followed by Benishangule Gumuz (45%) and Amahara
(40%). Urban poverty is worst in SNNP, Amahara and Tigray regions (at about 38 percent); while it is
relatively better in Afar (27 percent) followed by Addis Ababa, Harari and Dire Dawa (all around 32
percent). Tigray has the highest rural poverty headcount index (51 percent) followed by Benihangul-
Gumuz and Somali (both 45 percent). Rural poverty is lowest in Harari at 20 percent. Headcount poverty
declined by significant magnitudes in Tigray, Amahara, and SNNP but rose in Oromiya, Harari, Addis
Ababa, and Dire-Dawa. The region with the largest number of poor people is Oromiya, accounted for
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one-third of all Ethiopian living in poverty in 2004/05. Large numbers of poor people are also found in
Amahara (7.3 million) and SNNP (5.3 million).

Trends in inequality: Income inequality is found to be unusually high between 1995/96 and 2004/05.
Inequality in urban areas increased sharply in the last decade. As indicated by the Gini Coefficient,
income/consumption inequality has increased consistently over time in urban areas from 0.34 in
1995/96 to 0.38 in 1999/00 and further to 0.44 in 2004/05 while inequality has not changed in rural
areas over the period. Although poverty seems to have diminished during this period of time, inequality
has risen significantly.

Table 3 - Real annual per capita consumption expenditure at 1995/96 constant prices

Tiemn 1995/96 1999 /2000 2004/05
Rural | Urban | Total Rural | Urban | Total | Rural | Urban | Total

Real total expenditure per

o 1035 | 1411 1088 995 | 1453 | 1.057| 1147 1909 | 1256
C.ﬂpl.ﬂ ) :

Real total expenditure per 1250 | 1695 | 1312| 1261 | 1751 1327| 1422 2260 1541
adult

iﬁfﬁ“m‘med per day per 1938 | 2050 1954| 2723| 1861 | 2.606| 2806| 2387 | 2746
Shaobfood i oty 06 0.56 0.60 067 053 | 065 057 050 | D56

expenditure
Houszhold size 51 4.7 5.0 49 4.6 49 4.0 43 48
Adult cquivalent houschold

. 1.2 3.9 1.2 3.9 3.8 3.9 1.0 3.6 39
s1Ze
Gini coefficient 27 34 29 26 38 28 26 44 30

consumption’ (%
p

Source: GOE, The 2007 Annual Ministerial Level Substantive Review of the Economic and Social Council (ECOSOC) Voluntary
National Report

Trends in food poverty: The achievement of food self-sufficiency is one of the key objectives of the
Government as articulated in its development policies and strategies. The food poverty index measures
the proportion of food poor people that fall below the food poverty line. The national food poverty index
declined from 42% in 1999/00 to 38% in 2004/05, declining by 9%. Both rural and urban food poverty
head count indexes has declined by 7% and 25%, respectively.

As reflected by the above, the poverty situation of the country remains alarming and although the levels
have declined, inequality is rising and the number of poor is still relatively high. Figures from the above
table show that, the share of food in total household expenditure approximates 50% in Ethiopia. An
improvement in agricultural output and prices is therefore a crucial aspect to reduce poverty.
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3.4.Labor force and Gender

According to the 2005 Labor Force Survey, out of the total population, 71.2% of females and 86.1% of
males were reported to be active i.e. engaged in productive activities for sales or own consumption
purposes. In terms of occupational group of the employed population, women were overrepresented in
unskilled and elementary occupations (50.3%) while men were mostly engaged in skilled work primarily
in agriculture and fishery (56.1%).

Most women and men are primarily employed in the agricultural sector. The share for males in this
sector is higher 92.7 % while that of females is 83.6 % in rural areas. Regarding the employment status,
the majority of females (74.7%) in rural areas were working in as unpaid family workers while rural males
were dominant in self employment (56.7%).

The sector of occupation is different in urban areas where 21.8 % of the employed persons were
engaged in the wholesale and retail trades, followed by manufacturing (14.3 %) and hotel and restaurant
(10.8 %). Higher proportion of females than males in urban areas participated in the wholesale and retail
trade, manufacturing and hotel and restaurant industrial divisions compared to male counterpart. The
gap is particularly wide in hotel and restaurant industry - 3.4 % for males and 19.2 % for females.

Self-employment at country level was the dominant employment status among the male (54.8 %), while
the majority of females employed were found in unpaid family workers (68.%). In addition, women are
subject to higher unemployment. The 2005 Labour Force Survey (LFS) reveals that while the rate of
unemployment in the current status approach for urban areas is 20.6 % and it is only of 2.6% in rural
areas. However, female unemployment (27.2%) is twice the male unemployment rate (13.7%) in urban
areas and 0.9% for males and 4.9% for females in rural areas.

Given these figures, it is relevant to integrate gender specifications in the model and the analysis.
However, if it is to be found that adding this feature in the model does not provide valuable information,
the team is ready to drop this aspect as it is not the central focus of the study.

3.5. Economic role of agriculture

Agriculture plays a significant role in Ethiopia. It is the largest employer in the economy and therefore
the largest source of household income. The 2005 LFS shows that significant shares of the employed
population were absorbed by agricultural activities amounting 80.2 % of the total population. The share
is close to 90% in rural areas where agriculture and related activities are the principal source of
employment.

Because of its size, the agricultural sector has had tremendous influence on the Ethiopian economy in
terms of output. It was still the largest source of output until EFY 2007/08. Also, agriculture is the largest
source of exports, and thus foreign currency inflow which enables the country to import essential raw
materials and inputs, including those for agricultural production. According to the MOFED data,
agriculture has held the largest share in GDP until last year. The sector contributed over 45% to overall
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GDP, generated 90% of export earnings and supplied about 70% of raw material to other activities in
2006/07. Although its share in GDP has slightly declined in EFY 2008/09 to the advantage of the services
sector (Figure 5), it still plays a central role in the development of the country. Moreover, the services
sector has been boosted by tremendous public investments in road construction and other
infrastructure. These investments were made under the assumption that they are pro-poor but also
because such investments are essential for enhancing agricultural development by increasing access to
markets and reducing transport and transaction costs. Overall, the development in such services will in
turn benefit agricultural development.

Figure 6 — Sectoral shares of GDP (1997/98 — 2008/09)

B % share of GDP Agriculture B % share of GDP Industry % share of GDP Services

2008/09
2007/08
2006/07
2005/06
2004/05
2003/04
2002/03
2001/02
2000/01
1999/00
1998/99
1997/98

0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0 80,0 90,0 100,0

Source: MOFED

The prominent role of the sector has guided the government’s agricultural growth led development
strategy for over 15 years. The sector has been expanding realizing a 6% annual growth rate in 2008/09.
But the sector is growing at a much less sustained pace compared to the 11% overall growth rate
attained over the four year period ending 2006/07. A number of improvements have been achieved over
the past years but there are considerable challenges and there still is a long road ahead to realize full
scale productivity potentials both in crop and livestock sub-sectors.

Agricultural activities have been and remain pivotal sector for Ethiopia for a number of reasons. As
presented in preceding paragraphs, it concentrated a significant proportion of the labor force; it provides
earnings for an significant fraction of the population; it has been the leading source of output and
exports; it is central to fighting food insecurity; it is a sector that can contribute to alleviating poverty if it
develops further and food prices fall as a considerable share of income is spent on food; it is a sector that
can influence gender inequalities as it concentrates a large proportion of female workforce in the form of
unpaid family labor. However, current public resource allocation to the sector is not resulting in
increasing growth rates of agricultural activities. As described in the paragraphs above, the country is still
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food insecure, and poverty levels are still very high. The agricultural sector is still heavily dependent on
weather conditions and relies on archaic cultivation techniques. It underutilizes its irrigation capacities as
well as its abundant human resources. There is therefore still room for remarkable progress in the
sector. Some demonstration projects in the country using irrigation and water harvesting schemes have
proven to be very efficient in increasing land productivity and output. Provision of short trainings to
farmers on a more efficient utilization of the inputs they can access has proven to increase productivity
and output in other demonstration projects.

In light of this, testing empirically the outcomes and sustainability of ADLI policy strategy through an
alternative reallocation of public resources has strong policy relevance as this may enable to reach its
goals of attaining food security, sustainable economic growth and poverty reduction.

In addition, the proposed policy scenarios, which will reallocate public spending in alternative manners
across target sectors, will inform policy makers on a more efficient use of the limited public resources. It
would also provide a response to the debate outlined in the previous section.
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4. Methodology

The overall methodology applied to conduct this study will have three components: interactions with
government, gathering data, and building the CGE model for simulation purposes.

Interaction with government - This is an important component as the team is designing this study under
the assumption that it can inform policy makers. The team has already organized meetings with the
Ministry of Finance and Economic Development (MOFED) to discuss the proposal and its relevancy for
the ministry. The officials we discussed the project with have found it to be interesting and the first of its
kind using this type of modeling approach. The ministry and more specifically the macroeconomic
department will be the main focal point. Data on sectoral allocation of public expenditure is provided by
this ministry. The team is still in the process of obtaining detailed data on expenditure at the agricultural
sub-sector level as well as on sectoral strategies. We are also in the process of arranging a meeting with
the ministry of Agriculture and Rural Development to refine our study approach and data.

Gathering the right data - The team has identified the data requirements of the proposed study. We
have been able to acquire most of the necessary data including the SAM in excel format. Further detail
on data requirements is presented in Section 5.

Building the CGE model - The third step of our approach to conducting this study is the design of the CGE
model. The model and its specific features are outlined in subsequent sections.

The following sub-sections outline the different components of the model after presenting briefly the
conceptual framework.

4.1. Conceptual framework of the study

Based on the review of literature, we will adopt a conceptual framework that links public investment
with agricultural productivity and sectoral growth. Public investment on rural education, extension
programs, public health, irrigation schemes, rural electrification, agricultural research and development,
and rural roads have positive correlation with agricultural productivity (Aschaur, 1989 and Bramlich,
1994). In particular, the extension program package of the government that involves efficient utilization
of fertilizer, improved seeds, developing irrigation scheme and farmers’ capacity development combined
would enhance agricultural productivity.

Likewise improved health status, access to inputs due to rural road development, enhanced farmer skill
emanates from rural capacity building and education would have similar impact on agricultural
productivity.

As the government has numerous approaches that could contribute to growth of the agricultural sector,
we will focus on irrigation and farmers’ training.
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First, Increase in output, through increased aggregate demand for public goods and services could
contribute in increasing growth. This growth could be achieved through increase in returns to
production, investment and private capital formation. Once the output stimulated by increased
aggregate domestic demand, all household involved in production line will be impacted positively. The
second path proposes that public spending could lead to decline in growth if public spending is financed
through domestic sources such as tax which have disincentive for the private sector to invest and fuels
inflation which causes a shift from domestic consumption to imported goods.

Drawing on insights from the more recent literature and on the specific condition of developing
countries (such as Ethiopia), it is possible to propose that public spending has significant impacts on
growth and inequality in economies characterized by weak initial conditions and structural rigidities or it
can be argued that it may have differential impacts on different categories of households (e.g. net buyers
and net sellers), or on specific sectors within an industry (or agriculture). We take this as a third “path” as
indicated in box 1 by the dotted line.

Box 1: A Synopsis of Public Spending on Growth: A Conceptual Framework

Public Spendin,
¥ v P g
Public Investment in Balanced spending | Inflation
Agriculture on all sectors | I
| . ¥ ¥
Private I Sh%ft from domestic Contraction of Private
v ! to imported good investment and consumption

consumption

Agri. productivity |

Changes in factor

markets ch
Changes in I ' anges
factor markets . < in factor
A | markets
- v
A L Output I
. Output contraction
Output l |
Growth Mixed results or
A\ 4 . . .
inconclusive evidence Decrease
Growth

Growth

Source: Constructed by authors.
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4.2.The Model

The computable general equilibrium model used in this study will follow the sectoral and socioeconomic
structure of the SAM described subsequent section. This study uses an adapted version of the standard
computable general equilibrium model presented in Decaluwé, Martens and Savard (2001) and PEP
standard CGE model presented in Decaluwé et al (2009).

Our model will run on a dynamic basis enabling the evaluation of long-term impacts. We use a sequential
dynamic model, to evaluate long-term impacts. The model will work in such a way that in each step or
period, the stock of capital is accumulated and investment is allocated by sectors of destination following
adapted specification for our case. The model will run for a period of 20 years but the year 2015 will be
an important reference. 2015 marks the deadline for the attainment of the MDGs but also marks the end
of the second phase of the PASDEP, which will be implemented from EFY 2010/11 to 1014/15.

Trade - The treatment of trade in the model is standard. We assume that the relationship between the
rest of the world and the domestic economy is determined by an imperfect substitution between
imported and domestically produced goods and services on the consumption side (the Armington
hypothesis). Local producers divide their output between local and export markets; the shares vary with
the ratio of domestic to export prices. Thus, allocation between domestic and foreign markets for
demand and supply respond to relative prices of foreign goods defined by international import and
export prices, relative to the price of home goods and the local tax levels. All export products will not
have the same treatment. As illustrated by the impacts of the 2008 global financial and economic crisis,
foreign demand for some export commodities has not been negatively affected and even increased
during this period. These products have special characteristics that prevented their demand from falling
when income in decreased. These products include organic coffee, oilseeds, chat, and gold. In this way
the model will capture how import-competition and the changing export opportunities of agriculture and
other sectors can strengthen or weaken the linkages between growth, income, and poverty.

Factor market - To capture existing differences in labor markets, the model classifies employed labor
into different sub-categories, including skilled and unskilled workers based on occupational categories.
There are a total of 5 labor categories: Agricultural labor, Administrative workers, Professionals,
Unskilled workers, and Skilled workers.

Labor mobility needs to be considered at three levels: between agro-ecological zones, between
agricultural sub-sectors in one agro-ecological zone, and between agricultural and non-agricultural
activities. We assume a full mobility between agricultural sub-sectors within one zone and across agro-
ecological zones.

Labor mobility between agricultural and non-agricultural activities will be specified using an adapted
version for Ethiopia of the Harris-Todaro migration function. This is due to the fact that development
through a policy such as ADLI implies structural transformations whereby a movement of workers takes
place out of agriculture into other sectors with higher labor productivity, thus labor income. We will
therefore have two types of wages: agricultural wages and non-agricultural wages. Workers migration
decision will depend on the expected income in the non-agricultural sectors. If the latter exceed the
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income in agriculture, a worker will choose to move out of the agricultural sector. In equilibrium, labor
demand will equate labor supply. We do not incorporate unemployment.

Agricultural capital is specific to the agricultural sector and to the agro-ecological zone but can move
freely across agricultural subsectors. Non-agricultural capital investments move freely across regions and
within the broad non-agriculture sector. This may however be adjusted in the course of the modeling
exercise. The accumulation of capital is through investment financed by domestic savings and foreign
inflows. Increased capital is allocated across sectors and regions according to their relative profitability.

Land is only utilized in agriculture. Land can be allocated among different crops within each agro-
ecological zone but cannot move across zones. Each zone will dispose of two types of land: irrigated and
non-irrigated and there is a possibility to transform non-irrigated land into irrigated land through public
investment in irrigation schemes.

Household income As with production, households are defined at the regional level, and within each
region, by rural and urban areas and poor/non-poor categories. Income and expenditure patterns vary
considerably across these household groups. These differences are important for distributional change,
since incomes generated by agricultural growth accrue to different households depending on their
location and factor endowments. Each representative household in the model is an aggregation of a
group of households in the household survey. Households in the model receive income through the
employment of their factors in both agricultural and non-agricultural production, and then pay taxes,
save and make transfers to other households. The major source of income for households is factor
income. Rural households earn income from labor, capital, and land. Urban households earn income
from capital and labor. Both types of households also get income from transfers from other institutions
including the ROW. The disposable income of a representative household is allocated to commodity
consumption derived from a Stone-Geary utility function. This detailed specification of production and
factor markets in the model allows it to capture the changing scale and technology of production across
sectors and sub-national regions, and therefore, how changes in the economic structure of growth
influences its distribution of incomes.

Public investment - An important factor determining the contribution of public investment to overall
economic growth is its linkages with productivity. The model captures production linkages by explicitly
defining a set of nested constant elasticity of substitution (CES) and constant elasticity of transformation
(CET) production functions allowing producers to generate demand for both factors and intermediates.
Changes in productivity at sectoral level following a variation in public investment will be estimated
econometrically (elasticity of productivity will be estimated). The equation for estimation of factor
productivity will be shown in subsequent section.

Public expenditure (G) will be disaggregated between current expenditure (CG) and capital expenditure
(IG). Public expenditure will be sector specific.

CG = Consumption of G&S + domestic transfers + transfers to ROW
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YG =CG +SG
IG = SG + net domestic borrowing + net foreign borrowing
YG: government income and SG: government savings

G=CG+1G
IG=1Ga+1Gi+I1Gs + IG.....
CG =CGa+CGi+ CGs + CG.....

Each component will have a fixed share of total capital investment
IG, = h*IG  withh=ai,s, ...
CGh:ulh*|G with h:ai, S, ...

Sum of pyulpy=land0<sp,<1
KG; = I1G..1 + KG; (1-dep rate)

Mp will be the policy parameters envisaged to capture the reallocation of public investment across
different production sectors. KG; is public capital in period t. It is a function of public investment (IG) in
the previous period (t-1) and the stock of capital of the previous period where its depreciation rate is
considered. Public capital in the agricultural sector will be further disaggregated across different
agricultural sub-sectors/components.

The way in which a change in public investment affects output and growth depends on the research
question. In our case, we will assess the impact of public investment in food-crop sectors on the one
hand and on export-crop sectors on the other. Once we have determined which sectors are to benefit
from increased public expenditure, the next step is to specify the form of public expenditure. There are
two options in this regard. Some simulate a shock on the total factor productivity (TFP) by exogenously
estimating the changes that can occur after a public investment increase. Here, the TFP becomes a
function of different components including public investment. Others identify specific behavioral
equations that represent the transmission channels from an increase in public investment to individual
factors’ productivity.

In the ADLI — PASDEP, it is envisaged to use public investment to increase productivity in many ways

through the provision of:

= Access to standard inputs (land, capital, labor, seeds, fertilizer, etc) is recognized to be the basics for
agricultural production

=  Rural infrastructure (roads, electricity, telecommunication) are believed to increase market access,
information access, etc

=  Water management (irrigation, water harvesting, etc) can increase land productivity

=  Finance (credit and savings) can acilitate purchase of inputs and promote savings in monetary units
instead of cattle

=  Training and capacity building (FTC, TVET, DA, etc) are designed to enhance labor productivity
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=  Research & extension provide high yield crops, techniques for producing organic fertilizers, etc
=  Health (services, drugs, and awareness, etc) will improve labor productivity

= |nstitutional factors (market mechanism, trade, cooperatives, land ownership, etc)

=  Agro-ecological zones will enable specialization and diversification

= Integrating development activity with other sectors

Some of these investments will have a direct effect on the TFP as the main consequence of public
investment would be an increase in the availability of inputs (for instance the expansion of cultivated
area). But most of the envisaged interventions will have indirect effects on TFP and individual factor
productivity (education, roads, finance, health). Our method follows the second type of approach to
modeling public investment impacts. Here, public investment will be provided through investments in
irrigation and through the provision of training to farmers. Investing in irrigation will directly impact the
productivity of land while training will enhance labor productivity by allowing a more efficient use of
other inputs.

Training will enable the production of skilled farm labor. Indeed, public investment in the form of the
provision of free short term training for farmers combined with less skilled farm labor will enable the
production of skilled/trained farm labor. We will need here a production function of trained farm labor, a
transformation function from untrained to trained/skilled farm labor, and we need to take into
consideration the opportunity cost of training (forgone earnings).

In the case of irrigation investments, a combination of non-irrigated land with public investment capital
for irrigation will allow the production of irrigated land. We will need a transformation function of non-
irrigated land with lower productivity, into irrigated land with much higher productivity.

Public expenditure in the form of capital expenditure will be introduced in the production function based
on the view that capital expenditure in the economy improves the productivity of other factors of
production used to generate output. The production technique will have a nested structure where
domestic output is a combination of the different factors of production.

In a standard CGE model, households maintain fixed endowment in land, labor and capital. Our modeling
approach will assume that households’ endowments in labor (trained/skilled and untrained) and in land
(irrigated and non-irrigated) is endogenous. As a consequence, in parallel to productivity effects of public
investment, the model will also allow households to modify their factor endowments in land type and
labor type. Households can modify, by getting training (by getting public capital for irrigation), the
proportion of skilled/trained and unskilled labor (irrigated and non-irrigated land) they detain in such a
way that the combination maximizes their income.
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Figure 7 - Tentative structure of the production block for agricultural activities
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Where,

KG : public capital demand KD: private capital demand

a1.KG : public capital for irrigation VA: value added

a3.KG : public capital for training Cl: intermediate consumption

a2.KG : other public capital XS: local output

NI LAND: non-irrigated land demand EX: share of output destined for exports

IR LAND: irrigated land demand D: share of output destined for the domestic market
LAND: total composite land IM: imports

U LD: unskilled/untrained labor demand CG: public consumption (= current expenditure)

SK LD: trained labor demand CH: household final consumption

LD: composite labor demand INV: investment

Household labor supply will be a CET combination of trained labor and untrained labor. The proportions
of the two types of labor will, at the equilibrium, maximize household income. The same applies to land.

Productivity estimation — Within the agricultural sector, In the process of analyzing alternative public
investments, for the sake of specificity, we have chosen two relevant components of public investment:
Investment in agricultural extension and investments on irrigation schemes. As noted above and in the
simulation section, the choice is based on the latent potential of the sub-sectors. How each of these
investments affects poverty, food security and economic growth is highlighted below.

First let’s look at investment in agricultural extension programs. The immediate impact of the farmers’
extension program (which includes building farmers training centers, training farmers and assigns
development agents to small administrative unit) is to improve the farmers’ productivity. Hence, in the
process of analysis we consider this to impact labor productivity. Accordingly labor productivity equation
shown below will be estimated, by concentrating on the major factors that affect labor productivity.

¢
Where, L: is labor productivity measured by agricultural output per labor, [4E: is investment in

k
agricultural extension, AW: is agricultural wage, Tech, js proxy for technology and ”.E is capital to
labor ratio. Next, the estimated elasticity coefficient of /4E: will be used in the simulation exercises.

Likewise, as investment in irrigation schemes is assumed to affect land productivity directly, we will also
estimate elasticity of land productivity in response to investment in irrigation schemes. To this end, as
we did for labor we will have land productivity equation that looks like:

Qr/Ar = f(”ﬁ'r: In:.Tech, h/ﬂ)
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°f
Where, Asis land productivity measured by agricultural output per area cultivated, I5; s

investment in irrigation schemes, Ing js agricultural input utilization (proxied by application of fertilizer

and improved seeds), T&ch: is proxy for technology and FL”.E is capital to labor ratio. Here too, the
elasticity coefficient of 15 will also be used in the simulation exercise. In the process of estimation, as
we already assumed one co-integrating vector, we will use Engle-Granger (1984) ECM estimation
technique.

Gender specifications - CGE modeling is widely used to evaluate the impact of public investment policies.
However, few studies adopt a gender-aware approach. In our model, composite labor will be
disaggregated by gender and by skill level. The labor market will be segmented into male labor and
female labor treated as separate factors of production. This is intended to reflect gender bias in terms of
wages and employment opportunities in the Ethiopian labor market, but also, occupational differences.
Some sectors are male-intensive and others female-intensive, therefore, a reallocation of public
investment will affect women and men differently depending on the factors mentioned above. The
proposed equations are available in the Annex.

Other features of the model - The CGE model also captures forward and backward production linkages
between sectors through the I-O matrix, labor and capital migration, explicit behavioral equations, and
through general equilibrium effects especially following changes in income and prices. The model will
also have blocks of equations for income and savings, taxes, consumption, prices, dynamic aspect, and
equilibrium conditions.

4.3.Calibration of parameters

Based on the SAM, the production technologies across all sectors are calibrated to their current
situation, including each sector’s use of primary inputs, such as land, labor and capital, and intermediate
inputs. Exogenous elasticities including substitution and transformation elasticities will be estimated if
the required data is available. If this is not the case, we will use value employed in other studies focusing
on the same country. We are conscious that this is one of the weaknesses of CGE models and will
therefore complement this study with model sensitivity analysis. This is presented in the section below.

4.4. Model sensitivity analysis

We will also conduct a model sensitivity analysis. It will consist of modifying behavioral parameters that
describe the ease in which the system adjusts to changes, in terms of simulation results. This analysis is
important as it will determine the robustness of our model and show if the initial shares are more
important in affecting the simulation results than the value of the exogenous elasticities. We run the
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same model by increasing (and decreasing) the value of the substitution elasticity between the different
components.

4.5.Model closure rules

The model makes a number of assumptions about how the economy maintains macroeconomic balance.
These ‘closure rules’ concern the foreign or current account, the government or public sector account,
and the savings-investment account.

The model is run for 20 periods of time. Capital is sector-specific and exogenously set at the base year
level for the first period. Labor supply also increases with population growth, in the same proportions for
each population group.

Transfers within institutions (households, firms, government and the rest of the world), minimum
consumption levels of market goods and services, and levels of the stock of capital are set fixed at the
first period and increase yearly at the demographic level in order to maintain distribution per head.

For the savings-investment account, real investment adjusts to changes in savings (i.e., savings-driven
investment). Savings are generated in fixed proportions of households’ income while firms’ and public
savings are residual.

For the government account, current expenditure is set exogenously and increases yearly with the
population growth rate in order to maintain expenditure per head. Public saving is set at the base year
level; domestic debt is thus preserved.

All commodity markets follow the neoclassical market-clearing system in which each market is cleared
when the total endogenous demand equals the total supply through price adjustment.

Our numeraire is the nominal exchange rate. World import and export prices are set fixed following the
small price-taking economy hypothesis. Current account balance is set in fixed proportions of the GDP so
as to prevent increase in foreign debt when the overall economy is contracting.

4.6. Poverty analysis within the CGE framework

When considering impacts of public investment, it is important to evaluate poverty effects. Increased or
more efficiently allocated public resources within the agricultural sector are expected to generate
increased growth. However, the nature of the growth process is determinant for poverty reduction.
Poverty reduction requires an increase in real wages or real income. Here, the extent to which
agricultural growth (and labor migration) involves growth in marginal product of labor is important. A
poverty analysis is therefore essential to capture the full impact of an alternative reallocation of public
resources for the agricultural sector as the resulting economic growth may not be pro-poor.
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The study will investigate the impact of public resources reallocation on poverty using a “top-down”
approach where changes in the CGE model will be imported in the household data. It will use micro data
from the 2004/05 HIES. The survey does not provide data on household income but rather on household
expenditure. Household income will therefore be approximated by consumption expenditure. The top-
down approach will capture effects of changes in consumption prices on household expenditure, poverty
and inequality. At the top level, the CGE model will be used to measure changes in commodity prices and
household consumption. These changes will then be fed into the HIES to evaluate changes in household
expenditure. Poverty and inequality changes will then be evaluated using the standard measures.

Poverty will be modeled by using the Foster-Greer-Thorbecke (FGT) P_ class of additively decomposable
measures (Foster, Greer and Thorbecke 1984). In general, the FGT poverty measure is

_1<h(z- y.
e

a is the poverty aversion parameter, n is the population size, q is the number of people below the
poverty line, yi is income, and z is the poverty threshold.

The FGT Pa class of additively decomposable poverty measures allows us to measure the proportion of
poor in the population (the headcount ratio, a=0), the depth (a=1), and severity of poverty (a=2). The
standard Gini coefficients will be used to measure inequality at the individual household level.

The model is calibrated to a SAM that distinguishes household categories by agro-ecological regions. The
HIES provides information on households’ consumption expenditure by administrative regions. In order
to import the changes in consumption expenditure at the representative household level resulting from
the simulation to the micro level household data, this to conduct the top down poverty analysis, it is
necessary to match the households in the SAM to the household categorization in the HIES. This is
necessary as changes in consumption expenditure will differ across household groups in the SAM.

The following table presents a mapping of poverty by agro-zones based on poverty levels taken from the
HIES. The average poverty level of households by agro-ecological zone can be calculated by using the
population weights (or consumption expenditure weight if the information is available for all) of each
constituent of an agro-zone. Agro-ecological zone 5 for instance is composed of Afar zone 1 and 2,
Shinile and Jijiga, and Dire Dawa. To calculate the average poverty level in agro-ecological zone 5, we will
use the arithmetic average of poverty in the five cities weighted by the population size of each in the
total population of the zone 5.

Table 4 - Poverty mapping between the SAM household categories by agro-ecological zone of and the HIES

Region Admin. division Agro ecological zone Head cozlzrz)toa(;\é:;ty index Food |nse;:[t)1(;|9ty ranking
North Western 4 0.51 2

Tigray Central 4 0.34 3
East 4 0.51 1
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Southern 4 0.51 1

Western 4 0.31 4

Zone 1 5 0.43 3

Afar Zone 2 5 0.43 2
North Gonder 2 0.35 3

South Gonder 2 0.35 3

North Wollo 4 0.40 1

South Wollo 2 0.40 2

Amahara North Shewa 4 0.40 2
East Gojam 2 0.40 4

West Gojam 2 0.40 4

Waghamera 4 0.40 1

Awi 2 0.40 4

Oromia Zone 4 0.40 2

West Wellega 2 0.37 4

East Wellega 2 0.37 4

Illubabor 2 0.32 4

Jimma 2 0.32 4

West Shewa 2 0.32 2

North Shewa 2 0.32 3

Oromiya East Shewa 4 0.31 3
Arsi 2 0.35 2

West Harereghe 4 0.35 1

East Harereghe 4 0.35 1

Bale 2 0.35 4

Borena 4 0.35 1

South West Shewa 2 0.35 3

Guji 4 0.35 2

Shinile 5 0.32 2

Somalia Jijiga 5 0.45 1
Liben 4 0.45 1

Metekel 4 0.45 3

Benishangul Asosa 1 0.45 3
Kemashi 4 0.45 3

Guraghe 3 0.38 3

Hadiya 3 0.38 3

Kembata 3 0.38 3

Sidama 3 0.38 4

Gedeo 3 0.38 1

Wolayta 3 0.38 1

South Omo 1 0.38 3

Sheka 3 0.38 3

Keffa 3 0.38 3

Gamo Gofa 3 0.38 3

SNNPR Bench- Maji 3 0.38 3
Yem Special 3 0.38 1

Amaro Special 4 0.38 3

Burji Special 4 0.38 2

Konso Special 3 0.38 3

Derashe Special 3 0.38 3

Dawro 3 0.38 3

Basketo Special 3 0.38 3

Konta Special 3 0.38 3

Silte 3 0.38 3

Alaba woreda 3 0.38 3

Harari Harari 2 0.21 3
. Zone 2 0.29 3
Addis Ababa Zone 2 031 3
Dire-Dewa Dire-Dawa 5 0.39 2

Source: Authors’ compilation based on EDRI, UNWFP, and MOFED data

Changes from the CGE simulation will be imported in the micro data based on the mapping above.
Changes in households’ expenditure in zone 5 for instance will apply to the micro data for households
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located in Afar zone 1 and 2, Shinile and lJijiga, and Diredawa. If a direct correspondence is not available
between cities in the agro-ecological zones and cities in the administrative zones, we will use proxies.

4.7.Simulations

The ADLI policy is composed of sub-components aimed at improving agricultural productivity and
promoting food security. These subcomponents are:

- Agricultural extension and research;

- Design and operationalization of growth corridors;

- Agricultural export promotion;

- Food security programme;

- Productive safety net programme; and

- Voluntary resettlement programme.
Rural development is one of the determinants of the success of the ADLI policy strategy. Accordingly, the
government has been and is undertaking important road construction and rehabilitation programs as
well as other infrastructure projects such as electrification, expansion of irrigation, and water harvesting
structures. This investment is aimed at addressing various constraints to the development of the
agricultural sector including market access and commercialization, and vulnerability to climate
conditions.

The government has also taken measures towards enabling and increasing access to credit for farmers so
as to facilitate purchase of farm inputs and diversification of activities. This is essentially implemented
through microfinance schemes.

Moreover, under the agricultural extension programme, the government is increasing the number and
education level of Development Agents (DAs) through the provision of extensive technical vocational
education and training (TVET) in agriculture and through the establishment of Farmer Training Centers
(FTCs). This is expected to result in the transfer of improved agricultural technologies and to give
adequate services at closer reach. Extension and training programs are designed to enhance farmers’
capacity to use water resources efficiently and to help build community level institutional structures
necessary for effective irrigation and water management.

As reflected in the above paragraphs, the ADLI strategy focuses on the agricultural sector by investing
directly in the sector as well as indirectly in other sectors (e.g. roads, irrigation, education, finance)
believed to impact on the productivity and expansion of the agricultural sector. This implies strong inter-
sectoral linkages.

However, it is impossible to take into consideration all the aspects outline above within one study. Some
dimensions are not even possible to capture using a CGE model. Some aspects have already been
captured in other studies. We have therefore decided to focus on food security and export promotion. In
order to attain these, again, the government has elaborated a number of strategies. We have chosen to
focus on irrigation and training for farmers.

31



Irrigation potential and development: Ethiopia covers a land area of 1.13 million square kilometers; of
which about 73.6 million hectares (66%) is estimated to be potentially suitable for agricultural
production. Out of the total land suitable for agriculture, the cultivated land is estimated to be 16.5
million hectares (22%). About 96% of the cultivated land area is under smallholder farming while the
remaining is used for commercial farming (both state and privately owned). For over 80% of peasants,
the average per capita land holding, including grazing land is less than 2 hectares. Per capita cultivated
land holding averaged around 0.5 hectare. Land suitable for irrigation is about 3.7 million hectares. On
the other hand the country endowed with numerous water resources- 12 river basins estimated flow of
122 BMC water annually which have a capacity of irrigating 3.8 million hectares (Sileshi et al ,2007).
Additionally, there are 15 lakes and 12 major swamps which can be used for medium scale irrigation.
However, according to the data obtained from the Ministry of Agriculture and Rural Development
(MoARD) and the Ministry of Water Resources (MoWR), the total irrigated land in 2005/06 stood at
603,359 hectares; of which traditional irrigation accounts for 479,049 hectares while 124,569 hectares of
land is developed through modern irrigation. Given these facts, a land-augmenting public investment
seems promising in Ethiopia. This can be approached by an expansion of the use of irrigation. Indeed,
less that 20% of land suitable for irrigation is currently irrigated.

As per the government program based on development path compatible with different agro-ecological
zones, in regions with adequate rainfall, there is a will to the focus on exerting all possible efforts to
efficiently utilize available rainwater to bring about the maximum possible rate of agricultural
development, and promoting irrigation in areas where it is feasible.

Human Resource capacity building and training: current policies towards the development of
agricultural sector and its role in the Ethiopian economy as a whole guided by the strategy of ADLI, which
aim to improve agricultural technologies utilization through use of natural resource and manpower
training. More importantly, the government agricultural development strategy focuses heavily depends
on human resource capacity and its effective utilization. To promote this agricultural development, it is
therefore important to use labor-intensive methods to increase output and productivity by applying
chemical inputs, diversifying production, utilizing improved agricultural technologies. However, in
Ethiopia, most farmers are illiterate or have acquired only primary education. | order to increase labor
productivity, it is determinant that these farmers acquire competence in production, adding value, and
marketing. Recognizing this fact, the government has increased the number and education level of
Development Agents (Das) that are deployed at the district level to assist and train farmers on a more
efficient use of available resources for production. Although this program has proven to be efficient,
there is a critical shortage of Das throughout the country especially in remote areas.

Therefore, in line with the above strategy, the study will test two sets of simulations that are both
within the ADLI framework. As proven by our discussions with Officials from the MOFED, the aim of the
government is to maintain an agriculture growth led policy strategy but it is exploring ways of upgrading
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this approach in order to attain its targets. Hence, the BAU scenario will reflect the functioning of the
ADLI policy within its current applications.

The simulations will measure outcomes of an alternative or upgraded form of the ADLI policy. The
simulations will consist in a reallocation (thus an increase) of government resources towards two sub-
components of the ADLI strategy: export promotion and food security.

The first set of scenario will increase the allocation of public resources to agricultural sub-sectors that
have the potential to ensure food security. These sectors are engaged in the production of food crops.
The second set will gear an increased proportion of public resources towards export-oriented agricultural
sub-sectors. These include activities producing coffee, oil seeds, pulses, flower, livestock (for leather),
gold, and chat. Reallocation implies that the government has limited public resources and needs to make
a certain tradeoff between different sub-sectors. The simulations will therefore increase resources in
one sector but only by reducing them in another.

As explained in the first section of this proposal, both strategies are within the ADLI framework but have
different implications The first simulation, an inward-looking approach, implies that investing in food-
crops producing areas will ultimately enable food security through the increase in the production of food
crops. This simulation is justified by the fact that Ethiopia is still one of the most food-insecure countries
in the world. Investing in food crops, and especially cereals, is a long term and sustainable solution to
food insecurity. This scenario may also have important implications in terms of poverty reduction as data
shows that more than half of Ethiopian households’ income is spent on food items.

The second simulation which involves an increase in public resources for export-oriented agricultural
commodities implies that the development of the agricultural sector will depend heavily on the export
competitiveness of the commodities but also on international prices and demand, is an outward-looking
approach. The rationale behind this scenario is based on the macroeconomic situation that the country
experienced in the past months. Evidence has shown that Ethiopia faces a recurrent shortage of foreign
currency reserves, caused by considerable deficit in the Current Account and Balance of Payments
accounts and has significantly affected its capacity to import inputs (fertilizer, raw materials) critical for
economic growth. The prevalence of the global financial and economic crisis has worsened the situation.
To this end, reallocating resources towards export oriented sectors is expected to improve main
macroeconomic indicators.

Once we have decided to concentrate on two sub-components of the ADLI policy, food security and
export promotion, we still need to determine how these additional public resources are to be invested in
these two areas. We will focus on public investment in the form of small-scale irrigation scheme
development and in the form of provision of short-period training to farmers on a more efficient use of
other available inputs. Public investment will be geared towards irrigation or/and training, in order to
enhance productivity and output in food-crop activities for the first scenario and to enhance productivity
and output in export-oriented sectors for the second scenario.

Irrigation will have the impact of increasing land productivity and output while training will increase
labor productivity for the same level of other inputs.
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For both export-oriented and food security-oriented sectors, public resources will be allocated in three
forms:

- lrrigation only
- Training only
- lIrrigation and training

We will therefore test whether it is more efficient in terms of food security, growth and poverty
reduction to reallocate public investment towards food-crop sectors or export-oriented ones. Within this
analytical framework, we will also test whether this is better attained through a reallocation of public
resources towards irrigation and/or training.
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5. Data Requirements and Sources

The CGE model used in this analysis will be calibrated on a social accounting matrix (SAM) of Ethiopia,
based on 2005/2006 data. The EDRI regional SAM is disaggregated in five agro-ecological regions that in
terms of climate, moisture regime and land use. The EDRI 2005 SAM distinguishes 45 activities producing
89 commodities. There are 5 primary factors of production (agriculture labor, non agriculture labor,
agriculture capital-land, livestock capital, non agriculture capital). Non agriculture labor is also
disaggregated by occupational category (administrative, professional, unskilled and skilled). With the
agro-ecological distinction, there is a total of 25 factor accounts. There are 4 aggregate household
groups: rural and urban, and by poverty level: poor and non poor (that become 14 with regional
distinction). When differentiated by agro-ecological zones, the SAM has 99 activities (including 65
regionally differentiated agricultural activities) producing 91 commodities. The SAM has 17 tax accounts
as well as aggregate accounts for trade margins, transport margins, government, investment, and the
rest of the world. The details of the SAM are provided in the Annex. The SAM will require aggregation
and disaggregation work to correspond to the needs of the study and modeling requirements. In
addition, the SAM will be updated until 2008/09 and will reflect the macroeconomic situation during that
period.

The second set of data employed in the analysis will be Household Income Expenditure Survey (HIES
2005) and Welfare Monitoring Survey (2004), Labour Force Survey 2004/05, Agricultural Sample Survey
2005/06 (CSA), other surveys and data collected by Central Statistics Authority.

The third set is time-series data on public spending on agriculture and other sectors which is archived by
Ministry of Finance and Economy Development (MOFED) and Sector Ministries.

The team has tried to acquire data on public expenditure disaggregated by agricultural subsectors. We
have not been able to obtain this data before the submission deadline as this takes time because of
bureaucratic procedures. However, the head of the Central Account Department, Mr Degu, has assured
us we will be provided with the data as soon as possible.
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6. Consultation and Dissemination Strategy

There was a training workshop organized jointly by EDRI and ESSP aimed at introducing the newly
constructed EDRI-SAM and to provide CGE model training by Paul Dorosh? and James Throly. During this
workshop, the team took the opportunity to introduce this research proposal and undertook discussions
on simulation variables, macro closures of the model, and possible implications of the output. The
workshop was attended by many participants from different institution including Ministry of Finance and
Economic Development (MoFED), Ethiopian Development Research Institute (EDRI), Addis Ababa
University (AAU), Ethiopia Strategic Support Program (ESSP), and Ethiopia Economic Association (EEA).
This will allow policy makers and other concerned bodies to follow the progress of the study.

As part of a dissemination strategy, the team has held a meeting with experts from the Ministry of
Finance and Economic Development (MoFED). During this meeting, the team presented the proposal and
received comments from government counterparts regarding the objective of the study, the envisaged
methodology, and the policy implications. Particularly, the experts from MOFED gave invaluable insights
on how the project can be an input to the new Ethiopian Poverty Reduction Strategy Program (PRSP) and
the consideration of the findings in future policy formulation.

The second phase of the Ethiopian PRSP, the Plan for Accelerated and Sustained Development to End
Poverty (PASDEP) has been the country’s guiding strategy policy framework for the past years. It was
designed for a five-year period of implementation and is going to be phased-out in the current Ethiopian
fiscal year (2009/2010) ending July 2010. Currently, the third phase of the PRSP is under elaboration by
the Ethiopian government. Our discussion held with experts from the MOFED has helped to identify how
the study can contribute to this strategy document. During the discussion, it was noted that the findings
from the study will be an asset regarding the allocation of public resources to the different economic
sectors.

In the course of the research, the team has agreed to work in consultation with policy makers within the
MoFED and possibly with other concerned ministries. The team has also proposed to organize a
workshop to present preliminary findings to policy makers and academicians to get their feedback and
comments which will be incorporated in the final paper.

The proposed dissemination strategy is to present the paper during the ninth International Conference
on the Ethiopian Economy, which is organized by the Ethiopian Economic Association. At this conference,
Policy makers, academicians and practitioners are presumed to participate. Accordingly, we anticipate
that findings of our study will be disseminated and benefit from constructive comments and feedbacks
from different participants which will strengthen the paper. For wider audience, we also plan to publish
the final paper on one of the peer-reviewed international journals. In consultation with EDRI, it is
expected that the findings of the research will be published as an EDRI-ESSP discussion paper.

2 Senior Research and ESSP program |eader at |FPRI
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7. List of team members

The team leader Lulit Mitik holds a PhD in Economics specializing in developing countries particularly in
the assessment of fiscal and trade policies. She has extensive experience in macro-economic modelling,
more specifically Gender Specific Computable General Equilibrium models. In her capacity as a Program
Manager at Center for Development Consulting located in Addis Ababa, Ethiopia, she has worked on
various development projects in Ethiopia including the Assessment of the Impact of the Global Financial
and Economic Crisis in Ethiopia on the real sector and the resulting secondary effects on financial
services for the USAID ; the evaluation of the Economic and Human Dimensions of the Financial and
Economic Crisis in Ethiopia for the UNDP, the overall implementation of various components of the
Protection of Basic Services Project in Ethiopia for the World Bank, the design of components of a Joint
Programme for the four Developing Regional States aimed at enhancing public service delivery for the
UNDP. In her stay in France, she has developed her expertise in the areas of policy modelling and the
evaluation of macro policies, and worked as a consultant and participated in the assessment of Economic
Partnership Agreement (EPA) between Central Africa and the European Community. Mrs Mitik has
served as a course assistant at the University of Nice-Sophia Antipolis. She has been a visiting researcher
and a Post Doctoral Fellow at the Inter-University Center on Risk, Economic Policies and Employment
(CIRPEE), Laval University, Québec, Canada, where she learned CGE modeling and produced two
research papers in collaboration with Professor Bernard Decaluwé. She is fluent in French, English and
Amharic Languages.

Mr. Solomon Lema holds BA in statistics and MSC in economics. He has extensively worked on
agricultural and food policy issues in Ethiopia over the three years. Two main themes of his research
have been (a) links between food security and functioning of agricultural markets and (b) markets and
poverty alleviation programs. He has also experience in research activity that primarily focused on
agriculture, rural livelihoods and household food insecurity, and quantitative poverty analysis. In general,
his experience extends to areas that include international trade, growth, and poverty. He has also
worked in micro-macro modeling particular in General Equilibrium Analysis (CGE) Modeling. Currently,
Solomon is working as a Research Officer at International Food Policy Research Institute (IFPRI), Eastern
and Southern Africa Regional office, in Market, Trade and Institution Division (MTID).

Mr. Befekadu Behute holds MSc and BA in economics. He has some exposure on macro modeling and
has been a member of Macro modeling committee, while he was working at National Bank of Ethiopia.
He is expertise in macro and micro issues, including public spending, economic growth and poverty.
Currently, he is working as research officer with International Food Policy Research Institute (IFPRI),
Eastern and Southern Africa Regional office, in Market, Trade and Institution Division (MTID).
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8. Expected capacity building

Among the team members, this is the first CGE type research for the youngest researcher (Befekadu) and
the third CGE-applying study for the other member (Solomon). This would give them the opportunity to
learn rigorously how to use the techniques, from compiling data, modifying model, implementing model,
running simulation, interpreting results, correcting errors, and writing the report under the supervision
of a senior researcher. These activities are essential for them for future research endeavor.

Team leader: overall responsibility, guidance and supervision over each activity, interfacing with MOFED
and other government counterparts, model construction, preparing policy simulations, writing the policy
analysis, result interpretation, and other miscellaneous parts of the report.

Solomon Lemma: will be responsible for data compilation, learning model construction, learning to run
simulation and interpretation of the results, writing the section on data compilation.

Befekadu Behute: will be responsible for data compilation, model construction, learning to run
simulation and interpretation of the results, writing the section on theoretical model structure, learning
to write result interpretation.

9. Any ethical, social, gender or environmental issues or risks that should be
noted

No noteworthy risk
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10.List of past, current or pending projects in related areas involving team
members

Behute, B (2009), “The impact of the global financial crisis: macro and household level analysis in
Ethiopia”, funded by WFP

Behute, B (2007), “Outreach and financial performance of MFIs in Ethiopia”, African Economic
Conference 2007, UNECA, Addis Ababa, Ethiopia

Lemma, S. et al (2007), Trade Effects of SPS and TBT Measures on Tropical and Diversification
Products. ICTSD Project on Tropical Products”, Issue Paper no.12, International Centre for Trade and
Sustainable Development, Geneva, Switzerland.

Lemma, S. et al (2007),The Impact of high price on Food security and Vulnerability of Household in
Urban area : an econometric analysis Animesh.K and Solomon I. (2008)

Lemma, S. 2007),Short-Run impacts of accession to World Trade Organization on the Ethiopian
Economy : CGE modeling approach; August 2007 (Master thesis)

Mitik, L. and B. Decaluwé (2008), “Market labor, household work and schooling in South Africa:
modeling the effects of trade on adults’ and children’s time allocation”, Children, Youth and
Environmenst19(2); and CIRPEE Working Paper 09-33

Mitik, L. and C. Berthomieu (2008), “The impact of trade liberalization on women’s work. A
comparative analysis between South Africa and Ethiopia with a computable general equilibrium
model”, Panoeconomicus, 2008, 1, str. 69-88

Mitik, L. (2009), “The implications of the global economic slowdown for Africa: a synthesis”
Presentation at “The Credit Crunch- Implications for Africa” Seminar organized by the Institute for
Security Studies and the Hanns Seidel Foundation, 28th of July, 2009, Addis Ababa

Mitik, L. (2010), The Economic and Human Dimensions of the Financial Crisis in Ethiopia, UNDP
Ethiopia

Mitik, L. et al (2010), Review of the Ethiopian Financial Sector in the Context of Economic
Development, USAID Ethiopia, WTO Accession Plus Project

Mitik, L. et al (2009), Piloting Social Accountability in Ethiopia: Analytical Report with Case Studies,
Protection of Basic Services-Ethiopian Social Accountability Project, GTZ International Services

Mitik, L. et al (2009), Joint Programme in Afar, Benishagul Gumuz, Gambella and Somali Regional
States to Enhance Public Services Delivery and Accelerate Regional Development, UNDP Ethiopia
Mitik, L. and B. Decaluwé (2008), “The impact of trade on female labor and girls’ education in South
Africa: a CGE analysis”, paper prepared for the Fourth International conference hosted by UNICEF
and the New School (New York, April 21 to 23, 2008) and the Eleventh Annual GTAP Conference on
Global Economic Analysis (Helsinki, June 12 to 14, 2008)

Mitik, L. (2007), Gender, public policies and women’s work. A computable general equilibrium
analysis: the case of South Africa and Ethiopia, PhD dissertation, Université de Nice — Sophia
Antipolis
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Annexes

Annex I - Gender dimensions of the model: proposed equations

Labor market structure
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+ other

Variable and parameter definition

Wfem aggregate female wage rate LDfemnq unskilled female labor demand

Wmal aggregate male wage rate LDmalq skilled male labor demand

wfemq skilled female wage rate LDmalnq unskilled male labor demand

wfemnq unskilled female wage rate LSfemq skilled female labor supply

wmalq skilled male wage rate LSfemnqg unskilled female labor supply

wmalng unskilled male wage rate LSmalq skilled male labor supply

LDfem female labor demand LSmalnq unskilled male labor supply

LDmal male labor demand YH Household income

LDfemq skilled female labor demand

A_wmalq Share of skilled male labor income A_wmalng | Share of unskilled male labor income
received by household received by household

A_wfemq Share of skilled female labor income A_wfemnqg | Share of unskilled female labor income
received by household received by household

A Scale parameter (CES function) o_ Share parameter (CES function)

p_ Substitution parameter (CES function) 6 _ Substitution elasticity (CES function)

42




Annexe II - Public expenditure trend and shares

Table 1 — Sectoral trend and share in public expenditure

Current expenditure excluding generdl services, Interest & charges, & miscelaneous (= 13097 in 2008/( Capital eqenditure excluding Generdl develoment (= 1719 in 2008/09)
2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 Million Birr

Million Birr
Agricult. & Natura Resource
Trade, Industry & Tourism
Mines & Energy
Transport & communication
Urban devt. & construction
Road construction
Econ devnt studies
Education & training
Public hedth
Labour & socid welfare
Culture & sports

Total Economic& Social Serv

Current expenditure excluding genera services, Interest & charges, & miscelaneous

%of Totd
Agicult. & Naurd Resource
Trade, Industry & Tourism
Mines & Energy
Transport & communication
Urbandevt. & construction
Road construction
Econ devnt studies
Education & training
Public hedth
Labour & socid welfare
Culture& sports

Total Economic& Social Serv

730
235
47
155
139
0

30
2276
526
61
320
4519

16,2
52
11
34
31
0,0
0,7

50,4

11,6
13
71

100

870
125
4
161
132
0

28
2511
532
76
134
4614

189
27
10
35
29
0,0
0,6

544

115
17
29

100

1158
117
26
65
132
0

19
2081
696
57
104
5355

21,6
22
0,5
12
25
0,0
04

55,7

13,0
11
19

100

1566
152
38
33
198
0

21
3906
822
143
124
7005

24
22
0,5
05
28
0,0
03

558

11,7
20
18

100

1703
177
41
54
187
0

39
439
1009
107
185
8399

203
21
0,5
0,6
22
0,0
05

58,3

12,0
13
22

100

2329
244
49
155
0
192
51
6621
1484
137
420
11773

198
21
04
13
08
16
04

56,2

12,6
12
36

100

2714
380
50
200
251
169
65
8009
1737
135
369
14078

193
27
04
14
18
12
0,5

56,9

123
10
26

Agicult. & Natural Resource
Trade, Industry & Tourism
Mines & Energy
Transport & communication
Urban devt. & housing
Road construction
Economic development studies
Education
Hedth
Socid welfare
Culture& sports

Total Economic & Social Deve

2002/03 2003/04 2004/05 200506 2006/07 2007/08 2008/09

1520
73
526
141
210
1896

1017
488
10
20
5869

2281
210
457

87
165
1836

1666
346
26
29
7006

Capitd expenditure excluding Generd develoment
2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 % of Totd

Agicult. & Naturd Resource
Trede, Industry & Tourism
Mines & Energy

Transport & communication
Urban devt. & housing
Road construction

Economic development studies
Education

Hedth

Socid welfare

Culture& sports

100 Total Economic & Social Devel

2002/03  2003/04
259 326
12 30
9,0 6,5
24 12
36 24
323 26,2
00 00
173 238
83 49
0.2 04
03 04
100 100

3998
294
86
658
828
2637

1896
505
2

37
10946

2004/05
365
27
08
6,0
76
241
00
173
46
02
03
100

4656
175
264

1188
714

3445

0

2479

519
50

33
13525

2005106
34
13
20
88
53
%5
00
183
38
04
02
100

4895
234
1288
130
1038
4820
0
3b14
1341

17365

2006/07
282
13
74
0,7
6,0
218
0,0
202
77
0,0
0,6
100

6019
274
1129
167
2047
8094
0
3301
1921
10
104
23155

2007/08
26,0
12
49
0,7
88
350
00
146
83
00
05
100

7060
851
1164
440
2661
9635
0
4752
2136

172
28880

2008/09
244
29
40
15
92
334
00
165
74
00
06
100
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Figure 1- Current government expenditure in social and economic secrives

8000

7000

6000

5000

4000

Million Birr

3000

2000

1000

>

_— —

/

I )
0"'\0 0"’\0 0“‘\0
DA S

® O
SRS
N @

© &
é’\Q 0‘°\Q
> NN

>

Agricult. & Natural Resource
Trade, Industry & Tourism
Mines & Energy

Transport & communication
Urban devt. & construction
Road construction

Econ devnt studies
Education & training

Public health

Labour & social welfare

Culture & sports

Figure 2 — Comparison of current expenditure between 2002/03 and 2008/09
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Annexe III - Macro data
Table 2 - Sectoral value added trend and shares in GDP

GDP constant
market price

GDP growth

Percentage distribution of GDP

Year (In million rate Agricalture Induatry Service GDP per cap(igpgll?s:\rth
birr) capita rate
1997/98 56,4 51,7 12,3 36,0 970
1998/99 59,3 5.2 50,8 12,3 36,9 1006 36
1999/00 62,9 6,0 49,4 12,2 38,4 1035 2,9
2000/01 67,6 74 50,4 12,0 37,6 1079 43
2001/02 68,4 1,3 48,9 12,8 38,3 1062 15
2002/03 67,0 2,0 44,6 13,9 41,5 1011 -4,8
2003/04 749 11,8 46,7 13,9 39.4 1099 8,7
2004/05 84,4 12,7 47,0 135 39.4 1188 8,1
2005/06 94,4 118 46,7 133 40,0 1309 10,2
2006/07 105,2 11,5 458 132 41,0 1420 8,5
2007/08 1176 118 44,1 13,0 42,9 1545 8,8
2008/09 1311 11,4 41,9 12,9 45,2 1676 8,5
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Annexe IV - Characteristics of the SAM
Agro-ecological zones in the SAM

Agricultural activities, land, and rural households are disaggregated geographically by agro-ecological

zones. The SAM identifies 5 zones that differ in terms of climate, moisture regime, and land
are:

Zone 1: Humid Lowlands Moisture Reliable

Zone 2: Moisture Sufficient Highlands — Cereals Based
Zone 3: Moisture Sufficient Highlands — Enset Based
Zone 4: Drought-Prone (Highlands)

Zone 5: Pastoralist (Arid Lowland Plains)

use. These

Furthermore, the concordance between the five zones and the administrative regions of Ethiopia is

provided by the EDRI.

Map 1: Ethiopia: Agro-Ecological Zones in EFY 1998 (2005/06) Regional SAM
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The disaggregated regional EDRI SAM distinguishes 99 production activities producing 91 commodities.
The activities include 65 agricultural activities, 21 industrial activities and 12 service activities.
Agricultural activities include growing of Teff; Barley; Wheat; Maize; Sorghum; Pulses; Vegetables and
fruits; Oil seeds; Cash crop (sugar cane and beet, tea, chat, plant-based fibers, cotton), Enset; Other
crops; Coffee; Livestock farming, dairy farming, production of animal products; Forestry and Fishing.
Except for Forestry and fishing, all other agricultural activities are distinguished for each of the five agro-
ecological regions.

The commodities produced by these activities are for some of them used for own-consumption while the
remainder is sold on the market. Accordingly, the agricultural sector produces 25 marketed and 20 own-
consumed commodities. The industry sector produces 30 marketed commodities and the service sector
generates two own-consumed and 14 marketed service commodities.

Household categories of the SAM
Rural households are disaggregated by agro-ecological zone and by income group. Urban households are

distinguished by income class and by size of urban settlement.

1) Poor rural households in Zone 1 10) Non-poor rural households in Zone 5

2) Poor rural households in Zone 2 11) Poor households in small urban
3) Poor rural households in Zone 3 settlements

4) Poor rural households in Zone 4 12) Poor households in large urban
5) Poor rural households in Zone 5 settlements

6) Non-poor rural households in Zone 1 13) Non-poor households in small urban
7) Non-poor rural households in Zone 2 settlements

8) Non-poor rural households in Zone 3 14) Non-poor households in large urban
9) Non-poor rural households in Zone 4 settlements

Factor accounts of the SAM
The SAM contains the following factors of production. It will be necessary to distinguish capital from

land, and private capital from public capital.

1) Agricultural labor 9) Capital_Land used by non-poor rural
2) Administrative workers households in Zone 2
3) Professionals 10) Capital_Land wused by poor rural
4) Unskilled workers households in Zone 3
5) Skilled workers 11) Capital_Land used by non-poor rural
6) Capital Land used by poor rural households in Zone 3

households in Zone 1 12) Capital_Land used by poor rural
7) Capital_Land used by non-poor rural households in Zone 4

households in Zone 1 13) Capital_Land used by non-poor rural
8) Capital_Land used by poor rural households in Zone 4

households in Zone 2 14) Capital_Land used by poor rural

households in Zone 5
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15) Capital_Land used by non-poor rural
households in Zone 5

16) Livestock capital used by poor rural
households in Zone 1

17) Livestock capital used by non-poor rural
households in Zone 1

18) Livestock capital used by poor rural
households in Zone 2

19) Livestock capital used by non-poor rural
households in Zone 2

20) Livestock capital used by poor rural
households in Zone 3

Share of GDP by sector (source: EDRI)

21) Livestock capital used by non-poor rural
households in Zone 3

22) Livestock capital used by poor rural
households in Zone 4

23) Livestock capital used by non-poor rural
households in Zone 4

24) Livestock capital used by poor rural
households in Zone 5

25) Livestock capital used by non-poor rural
households in Zone 5

26) Non-agricultural capital

Factors
Non- Non- Sector Value-
Total Agriculture  agriculture Total Capital- Agriculture  Livestock agriculture adced at
& Ctors Labor Labor Labor Land Lapital-Land Lapital Capital-Land Factor Cost

Apricuiture & Related Activities 73.5% 100.0% 0.5% 23.3% 100.0% 100.0%% 1.1% A8.1%
Cereals 23.1% 31.4% 0.1% 4.8% 35.2% 0.0% 0.0% 13.8%
Cash Crops 7.2% 9.8% 0.0% 5.2% 38.1% 00% 0.0% E.2%
Livestock 20.1% 27.4% 0.2% 8.8% 0.0% 100.0% 0.0% 14.4%
Other Agricultural Actlvities 23.1% 31.4% 0.1% 4.5% 26.7% Qe 1.1% 13.7%
Manufacturing 4.0% 0.0% 14.8% 5.4% 0.0 ooes 7.0% 4. 7%
Milling Services (Small Scale) 0.2% 0.0% 0.8% 0.6% 0.0% 0% 0.8% 4%
Food Processing 1.5% 0.0% 5.5% 2.2% 0.0% 00% 2.9% 1.9%
Other Manufacturing Activities 2.3% 0.0% 8.6% 2.6% 0.0% 0% 3.3% 2.4%
Other ‘ndustries 3.7 0.0% 13.8% 5.8% 0.0% 0.0%% 12.7% C.B%
Liility 1.1% 0.0% 4.1% 2.6% 0.0% 00% 3.4% 1.9%
Mining & Quarrying 0.3% 0.0% 12% 0.8% 0.0% 00% 1.0% C.5%
Construction 2.3% 0.0% 85% b.4% 0.0% 00 8.3% 4.4%
SEMVICES 18.9% 0.0 FU. 5% bl.4% L.rg LY - Nt SU.9%
Wholezale & Retail Trade AT% .08 17.8% 17.8% 0.0% Qo 2200, 11.3%
Transpart & Communication 1.0% 0.0% 38% 9.3% 0.0% 00% 12.0% 5%
Hotels & Restaurants 2.1% 0.0% B.0% 2.0% 0.0% 00% 2.6% 2.1%
Financial Services 0.6% 0.0% 2.1% 3.1% 0.0% 00% 4.0% 1.9%
Read Es@ate 0.1% 0.0% 0.3% 15.5% 0.0% 0% 0.0% 7.9%
Public Administration 21% 0.0% 11 6% £.6% 0.0% 0% 8.5% 4.99%,
Education 3.3% 0.0% 12 4% 3.7% 0.0% 00% 4.8% 3.5%
Health 0.9% 0.0% 3.4% 0.8% 0.0% 0.0% 1.1% 0.9%
Other Sarvice Activities 3.1% 0.0% 11,6% 2.5% 0.0% 0.0% 3.3% 2.8%
Total Value-added al Faclor Cost 100.0% 100.0% 100.0% 100. 0% 100.0% 100.0%% 100. 0% 100.0%
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Share of labor and capital-land in production by sector (source: EDRI)

Factors
Non Sector Value
Toral Agriculture NMon-agricuture  Total Capitai- Agriculture  Uwvestock agriculture added at
Sectors Labor Labor Labor Land Capital Land Capital Capital-Land Factor Cest

Agriculture & Related Activities 75.4% 7559 n1% T4 R 14.4% 0.3% .09 TOLO0%
Cereals 82.4% 82.2% 0.1% 17.68% 17.6% 0.0% 0.0% 100.0%
Caszh Crops 57.4% 57.53% 0.1% 42.8% 42.6% 0.0% 0.0% 100.0%
Livestock £8.9% 68.58% 0.1% 31.1% 0.0 31.1% 0.0% 100.0%
Ovher Agricultural Activities B3.3% B3.2% 0.1% 16. 7% 15,600 0.0% 3.1% 100U0%
Manufacturing A1.4% 0.0% £1.4% SE.E% 0,08 0.0% 5E.6% 100.0%
Milling Serviczs (Small Scale) 23.7% 0.0% 23.T% 76.3% 0.0 0.0% 76.3% 100.0%
Foad Processing 3B. 7% 0.0% BT 61.3% 0.0 0.0% 61.3% 100008
Otyer Manufacturing Activities 46.5% 0.0% 46.5% 53.5% 0.086 0.0% 53.5% 100.0%
Other Industries 26. 7% 0.0 6. 7% 73. 5% 0.0 0.0% T3.3% 100086
Utility 28.8% 0.0% 28.8% T1.2% 0.0 0.0% 71.2% 100.0%
Mining & Quarrying IR A% n.ms IRAY 1.7 .M N e T1.7% 100034
Canstruction 35.6% 0.0% i5.6% 74.4% 0.0% 0.0% T4.4% 100.0%
Serviees 23.0% 0.0% 3.0% 77.08% 0.0% 0.0% T7.0% 100.0%
Wholesale & Retail Trade 20.6% 0.0% 0.6% T9.4% 0.0 0.0% T9.4% 100.0%
Transport & Communicaton 9.7% 0.0% 9. 7% 90, 35 0.0 0.0% 90.3% LO0uwse
Hotels & Festaurants 50.3% 0.08 E0.3% A9, 7% 0.08% 0.0% AC, 7% 10008
Firancial Serices 15.0% 0.0% 15.0% 35.0% 0.0% 0.0% 85.0% 100.0%
Real Estate 0.5% 0.0% 0.5% 99. 5% 0.0% 0.0% 99.5% 100.0%
Public Administration 31.1% 0.0% 31.1% 68. 9% 0.0% 0.0% 65.9% 100.0%
Education 46.4% 0.0% 46.4% 53.8% 0.0% 0.0% 53.6% 100.0%
Health C1.3% 0.0% S1.3% 48. 7% 0.0 0.0% 48,7 100.0%
OtnerService Activities 54 1% 0.0% £4.1% A5, 0% 0.0 0.0 AL 0% 100.0%
Total Value-added at Factor Cost 49.3% 36.7% 13.1% 50.7% 6.9 4.5% 39.3% 100.0%

Production technology coefficients: intermediate inputs and factor inputs (source: EDRI)

Agriculture & Other Total

Commodity & Factor Inputs Related Activities | Manufacturing Industries = Services | Inputs
Total Intermediate Demand 9.5% b67.9% 67.3% 37.7% 34.7%
Primary Agricultural Products 4. 2% 16.1% 4.6% 1.6% 4.3%
Manulaclured Goods 3.7% 35.4% 35.9% 9.1% 13 8%
Fertilizer 3.0% 0.0% 0.0% 0.0% 1.0%
Petroleum Products 0.0% £.0% 13.1% 3.7% 3.8%
Utilities & Othar services 1.5% 11.3% 10.7% 23.2% 12.8%
Electricity, Water & Communication 0.0% T:2% 1.7% 2.3% 14%
Transport Serv ces 0.4% 1.9%, 7 B, 11.1%4 5 3%
Financial Services 0.2% 1.5% 2.7% 1.6% 1.3%
Other Services 0.9% 5.8% 3.8% 8.2% 4.8%
Total Factor Inputs 90.5% 32.1% 32.7% 62.3% 65.3%
Agriculture Labor 68.2% 0.0% 0.0% 0.0% 23.7%
MNon-agricu ture Labor 0.1% 13.3% 3.8% 14.6% 8 7%
Rural Capital-Land 13.0% 0.0% 0.0% 0.0% 4.5%
Rural Livestock Capital 8.4% 0.0% 0.0% 0.0% 29%
Mon agriculture Capital-land 0.8% 18.8% 23.9% A7.7% 25.4%

Total Inputs = Gross output 100.0% 100.0% 100.0% 100.0% 100.0% |
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Structure of trade in value, billion Birr (source: EDRI)

Exports of Sharesin  Gross Export Imports of Shares in Import
Goods & Total Domestic Intensity Goods & Total Total Penetration
Goods & Scrvices Services Exports  Output [13}] Services  Imports Demand  Ratios (IPR)
Primary Agricultural Products 6.88 41.0% 53.79 12.8% 2.22 A.7% 63.33 1.5%
Processed Food Products 0.90 5.4% 15.53 5.8% 1.50 3.2% 19.62 1.7%
Tobacco & Beverage Froducts 0.19 1.1% 2.21 2.6% 0.23 0.5% 4.60 1%
Textile & Leather Products 0.c8 4.1% lJ.G2 18.8% 2.21 4.7% B.GO 25.7%
Wood & Paper Products 0.08 0.5% 0.81 S5.8% 1.02 2.2% 2.40 42.5%
Minerals & Mineral Products 0.01 0.0% 1.90 C.3% 0.35 C.7% 3.81 9.2%
Petroleum Products 5.69 12.1% B.24 69.1%
Fertilicers 1.30 2.8%h 1.80 72.2%
Chemicals. Rubber & Plastic
Products 0.32 1.9% 1.60 20.0% 4.45 9.5% 5.09 49,.1%
Metals & Metal Products 0.57 3.4% 1.97 28.7% 4.01 8.5% 9.40 42.7%
Machinary, Transport,
Electronic & Other Equipment 0.39 2.3% 2.31 16.7% 12.62 26.8% 20.47 61.7%
Electricity, Water &
Communication S2rvices 0.56 3.3% 471 11.9% 0.3L 0. 7% 5.22 5.9%
Trade B Repair Services 0.31 2.0% 25.75 1.3% 0.08 0.2% 26.22 C.3%
Hotel B Restaurant Services 0.40 2.4% 8.02 4.9% 0.43 1.0% 8.61 5.6%
Transport Services 4.61 27.5% 8.69 53.1% B8.04 17.1% 16.73 48.0%
Financial Services 0.24 L4% 3.47 E.8% 0.57 1.2% 4.05 14.2%
Construction, Rcal Estate &
Renal Services 0.10 0.6% 32.10 C.3% 0.03 C.1% 32.41 0.1%
Public, Sodial & Other
Business Services 0.51 3.1% 20.69 2.5% 1.85 4.0% 22.78 a.2%
Total 16.77 100.0%% 187.18 9.0%% 47.01 100.0% 267.40 17.6%%
Distribution of household income share (source: EDRI)
Factor Income
M arn- Mon- Remittances Total
Aprculture Agriculture  Agriculture  Agriculture | Total Factor Government from the Rest Househaold
Househo ds Lalyon Capital-Land Laboi Capital-Land lncome Translers of the World Inccime
Rural Poor 30.7% 19.5% 1.7% 9.1% 19.8% 19.2% 10,00 18.7%
Rural Man Poor B63.3% B20.5% B.5% 67.9% 59, 4%, 20.3% 25,50 55.0%
Urban Poor 19.5% 1.0%4 3.1% 12,89 B.0% 3.B%
Lirkian Non-Poor 700 3%, 22.1% 17 7% 48 1% R6 5% 22 6%
Total 100. 0% 100. %% 100.0% 100.0% 100.0% 100.0% 100. 0% 100.0%
Total Income by
Source 33.2% 10.5% 12.1% 31.2% 87.0% 1.72% 11.9% 100.0%
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Distribution of household expenditure (source: EDRI)

Households

Rural  Rural Non- Urban Urban Total
Expenditures Poor Poor Poor MNon-Poor Expenditure .
Marketed Goods & Services 43.7% 51.7% 20.5% 76.7% 56.9%
MNon-Marketed Home Produced Outputs 41.1% 38.1% 5.8% 2.0% 29.3%
Direct Tax Payment 0.2% 0.1% 0.0% 8.6% 2.1%
Household Savings 15.0% 10.1% 13.7% 12.4% 11.7%
Transfers to the Rest of the World 0.0% 0.0% 0.0% 0.3% 0.1%
Total Household Expenditure 100.0% 100.0% 100.0%  100.0% 100.0%

General government revenue (source: EDRI)

Tax Revenue Transfers
Government Non-Tax Domestic Import Duties  Direct from the Rest  Tctal
Revenue Revenue Incirect Taxes & Taxes Taxes of the World Revenue
Revenue by Source 5.37 3.11 6.99 4.05 3.73 23.26

General government current expenditure (source: EDRI)

Iltems Expenditures

Total Expenditures

17.89

Consumption of Goods & Services 15.91
Transfers 1.68
Rural Poor 0.30

Rural Nan-Poor 0.31
Urban Poor 0.19
Urban Non-Poor 0.74
External Interest Payments 0.43
Covernment Savings/Recurrent Budzet Surplus 5.37
Final Government Recurrent Expenditure 23.26
Cross Domestic Product at Market Prices 132.32
Recurrent Budget Surplus as a Share of GDP 4.1%
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Government budget deficit and financing (source: EDRI)

Revenue & Expenditure Value Sources of Financing Value
Current Expenditure 17.89 Net External Borrowing 1.51
Governmenlt Invesbment 11.43 Nel Dumestic Borrowing 2.74
Total Revenue 23.26 Other and residual 1.82
lotal Fiscal Deficit 6.0 lotal Deficit Financing 6.06
Gross Domestic Product at Iarket Prices 132.32
Fiscal Deficit as a Share of GDP 4.6%

Gross capital formation in billion Birr (source: EDRI)

Share in Total

Gross Capital Formation Value Investment
Total Investment 31.89
Government Investment 11.43 35.8%
MNon-government Investment 20.46 64.2%

Current account deficit financing (source: EDRI)

Current Account Net External Borrowing Non-government Reserve
Deficit by Government Foreign Borrowing & FDI  Drawdown
11.00 1.51 9.20 -0.29
Saving-investment balance (source: EDRI)
Foreign Savings
Gross Private/MNaon- Government (Current Account Total Gross Capital

Domestic @ Government Savings Savings Deticit) Savings Total Formation

Savings 15.53 5.37 11.00 31.89 Investment 31.89
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